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SECTIONI

INTRODUCTION

1.1 PROJECT AUTHORIZATION

Parsons Engineering Science, Inc. (Parsons ES) received Contract
No. DACA87-95-D-0018, Task Order Z, from the Corps of Engineers, Huntsville Center

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

B in Operable Umt I (OU1)at the Defense Distribution Depot Memphis, Tennessee

(DDMT), (Figure 1.1). The EE/CA will be conducted in accordance with the Natlor_[
Contingency Plan (NCP), related Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) or Suporfutld guidance; and relevant U.S.

Army regulations and guidance for ordnance and explosives (OE), ar.d chemical warfare
materiel (CWM) programs. 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 (RiffS) cmrendy in progress at DDMT.

1.2 PURPOSE AND SCOPE

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

information on the nature and extent of suspected 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 associal.ed with CWIVI at OU1. The

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

CWM risk at OUI 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

constimen_ are present and are migrating from the burial sites.

B To characterize the extent and model the volume of CWMIOE contamination in

order to assess and recommerLd removal action

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

Government, _tnd public concerns.

D. To provide locmion specific clearances for units within the suspect areas in order

to faciUtate progression of RI/FS investigations.

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

1-1
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A. To devise and compare feasible alternative actions including u no action

llllemat_ve.

B. To prepare _z EFACA that recormnends and justifies appropna_ preferred OE

Remora] Alternatives.

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

in the CEHNC Stateme_ of Work (SOW) for Task Order Z The objective of this V_fP is

to present the slte background and history, investigation objectives, procedures.

personnel, equipment and schedule to be useci for the site characterization actlv[tles. The
site characterization effort will involve sampling and dol_ collection to delermine: the

location and boundaries of historic CWM neutmLizatiorgdisposal pits and; if CWM or

CWM degradation products have migrate¢_ from these arc_ into surrounding soil and

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

included as Appendix E.

1.2.3 DunnField(OUI)isdlvldedintofourAreas(AreaA, B, CandD). AzeasA

and B are _e orky Areas were CWM was disposed of in th_ past, This Work Plan

describes the major components of the work that will bc conducted to complete the slte

eharacterizat thn for Areas A and B at OUI_ including:

• Review historical data, incLuding the Archives Search Report (A$R), and other

da_ that may be provided by the CEHNC;

• Visual insp_ctiorl of the site, and collectlon of any nddifionol relevom dat0 that

may be locally available;

• Prepare a WP (this documem) for the fieLd invcsligoLi_n that specifically

includes the foLlowing subplans: Site Safety and H_alth Plan (SSHP); Quality

Assurance Projec_ Plan (QAPP); $ile Specific Geophysical Iz_vest_gation PLan

($$GIP); Site Specific Chemical Data, Laberam_y and Field Work Plan; Site

Specific Invcstlgatlon Derived Waste (IDW) Plan; Work, Da_,z. and Cost

M_gcmcnt PI_ (WDCMP); _nd Environmental Protection Plan (EPP).

• Pcrthrm a geophysical invest_gat_on_

• Install soil borings and monltor_ng wells;

• Perform surf_ce./_bsurfoce soll and groundwater sampling;

• Prep_ Letter Reports presenting the _ndings of the sile chura¢_er]zat_on which

will inclode the geophysicz_l results, ana]y_i_l resuLts, and |DW summa_, _

• Arrangement of ID'vV disposal; -

• Provide technlcal s_t_ort Io the goverzwaenL for meetings;

• Record and submit _ video _,pe of field activities;

• Provide proje_ management;

• Perform location surveys and m_ppin_, of the s_le;

13
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Prep_re a quantitative human risk assessmenl and a qualitative ecological risk

assessment for the site (optional);

Prepare art 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 alaluded or incorporated in the Sections and

Appendices outlined in Table I .I.

1.4 RISK ASSESSMENT

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

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

aad breakdown products in soil and/or groundwater at the faallity The risk assessment

will be performed in accordance with USEPA's P.Jsk Assessment Guidance for

Superfund (RAGs) (1989) mad 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 agalnsl available cdleria. No

quantitative ecological risk assessment will be perfumled.

1.4.1 Human Health Risk Assessment

I ..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 II1 Pdsk-Based Criteria (RBC) at a cancer nsk level of 1 x 1O 6 for

carcinogens and a hazard index of O.l;

Two times mean background concentration for naturally-occurring inorganic

chemicals; and

Recommended Daily Allowances (RDAs) for essential nutrients.

14 12 Chemicals that do not screen out during the screening process are

considered to be chemicals of potential concern (COPCs) and are evaluated in the

quantitative baseline risk assessment.

14.1.3 A baseline human health risk assessment is completed in four tasks:

1. Data Evaluation;

2. Exposure Assessment;

3. Toxicity Assessment; and

4. Risk Characterization (including uncertainty analysis).

I 4 1.4 These four steps will be evaluated and potential carcinogenic risks and

noncarcinogenic hazards will be derived for each appropriate human 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 will be completed to establish final
COCs at the sites, A site visit and evaluation of site history by the human heMth risk

assessor wlil define appropriate receptors and pathways of exposure to he evaluated at the

facility.

1.4.2 Ecological Evaluation

1.4.2. I Fox 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 Supplement,a] Guidar.ce to RAGS, Ecological Screening

Values;

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

for soil fxom Will and Surer (1995); and

Two times mean background coneentralion for naturally-occurring inorganic

chemicals.

1.4.2.2 Chemicals that do not screen 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 contmninatlon along with the development,
evaluation and recommendation for OE removal abemadves.

15
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Table 1.1 Format and Content of the Site Cha raclerizalian Work Plan for OU1

Section Content

Section I

Section 2

Section 3

Section 4

Section 5

Section g

S_cfion 7

Section 8

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix (3

[ Nt fnducfion

Sit¢ E_scripfion and Previous Investigations

Site SpeciRc Geophysical Investigation P]an

Silo Specific Chemlea[ Data, Laboratory and Field
Work Ptan including Quality Assurance Project Plan

Site Sp=ci fic Invesfigatipo Derived Waste Plan

Work, Data, and Cost Management Plan

Environmental Resouroes Protection Plan (EILPP)

References

Parsons ES Site Specific Safety and Health Plan

CMS Environmental Site Specific Safety Health Plan

Field Forms

Resumes of Key Team Members

Statement of Work

Erdec Standard Operating System

Government Comments and the Response to
Commenls

I-6
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SECTION 2

CURRENT CONDITIONS

2.1 SITE DESCRIPTION AND BACKGROUND

2.1.1 Site Location

2.I.1.1 The DDMT is located within the city limits of Memphis. Tennessee in

southwest Tennessee (Figux¢ 1.1), approximately $ miles east of the Mississippi River
and 6 miles nor'& oftbo Tennessee-Mississippi State llne (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 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 the DDMT are shown in Figure 2.1. The
bulk mineral storage area/past waste disposal area, known as Dutm Field, is located north

of the main depot area. Based on in[ormagon obtained from depot records and interviews

with former depot military personnel_ OE and CWM disposal oectm-ed exclusively on

Dunn Field (OUI) OUl 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 Januat3' 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
control, storage, and maintenance for all three services (USATHAMA, 1982)

2.1,2,2 The history of OE and CWM disposal on Dutm Field began in July 1946

when twenty-nlne, mustard-filled, German bombs were destroyed and buried. Most

likely these bombs were filled with nitrogen mustard (US Army, 1995). These bombs
were paxt of a rail 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 munigons

(USATHAMA, 1982). Prior to reaching Pine Bluff_ three railears were identified as

comaining leaking munitions and these cars were transferred to the Memp_s General

Depot for proper h_ndgng. 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

2-1
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shooting Figure 2.1 holes into the nose of the bombs using a rifle and allowing mustard to

Appendix D drain into the slurry ph. Rcporls indieme the drained bomb casings were

then destroyed in a shellow trench using dynamite in case any of the bombs contained n

burster charge A Iotal of wcemy-four 500 KO and five 250 KG bombs were destroyed

and of these only the small bomb casings contained a bu.rster charge (USACE. 1995a,

Scclfon 5.2 and USAC£, 1995b, Section 3.2). After draining and des_ruclion operations

were eompletcd, all mustard contaminated hems (wood, clothing, e_e.) were placed into
the slurry pit and trench and burned. The exael location of the slurry pit and trench for

explodlng burster charges is not known, however records iddieate that the suspected
focabon may be located in the south of the cxistiag parking lot in Area A (USACE,

1995a. Section 5.2 and USACE, 1995b, Map #3) Another possible ]oeatfon of the slurry
pi_ has keen idenlified as series of three burial phs reported to contain chlorinate lime

(USACE, 1995h, Map #3) The suspecled Ioeddon of these chforinatc lime pits is in the

southern p_nion of Area A Both suspected locations are shown in Figure 2.2.

2.1.23 During the early to mid 1950s, Chemical Agent lden_ifiealfon Sets (CAIS)
were disposed and buried in Dunn Field. Three major varieties including 17 diffcrem

_ypes of CAIS were produced over three years (US Army, 1995). These sets were used

by the mi foary to train soldiers to identify chemical agents in the field (US Army, 1995).

The CAIS disposed of at Dunn Field was probably set K951/K952 (US Army, 1995)¸
Material safety data sheets (MSDS) for the agents found in the sets is included as

Attaehraenl A-5 of the Site-Specific Safety and Heabh Plan (Appendix A) The CAIS set

disposed of m Dunn Falld contained small glass _trnpeules of mustard and lewisite (ti
vealeant chemical agent) packed in a eardboant container which were slored in sealed

cylindrical raedd containers (USATHAMA, 1992 and US Army, 1995). In addition _o

mustard and lewlshe CAIS K951/K952 eonlained chloroplerin and phosgene (US Army,
1995). At least six sets were disposed of at Dunn Field (USATHAMA, 1992). CAIS

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

Dunn Field (USATHAMA, 1982). The damaged CAIS may have been broken up and
neutralized with chfor[na[e ]1me, however rcpor_ _ndalale th_t[ on _t [east five or s_x

occasions Ihat the sets were put into the pits inlacl (USACE. 1995a. Sectlon 5.2 and

USACE. 1995h. Section 3.2). In addition to lhe agcnls mentioned above ehforoform was

also foefoded in the arapoales an a soivem (US Army, 1995). Each of the ampoules
contained any where from 0% to 50% chloroform (US Army, 1995). The reported
disposal areas arc focated 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 sto_ks (USATHAMA, 1982, Figure I I and Table 7
and USACE. 1995b. Map #3).

2.1.2.4 The remains of destroyed or parlially destroyed OE are also buried in pits
on Drum Fietd (Area A) Reporls i.dicate that a 3.2 inch mortar round, smoke pots, hand

grenades (smoke), and other unspecified OE are buried in these pits (USACE. 1995a,
Section 5.2, and USACE, 1995h. Seetlon 3.2).

2.1.2,5 In addition to the chemicals and ordnance described above, various other

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

These chemicals include lrnpragnite (CC-2 and XXCC-3 both are waxed lextiles).

Decontaminating Agenl, Non-Corrosive (DANC). The dccontaminan_ DANC disposed
at Dunn Field is an organic N-ehlo_oamlde compound in solution with l,l.2.2-
tetrachloroethane. DANC typicaliy contained 90% to 95% [,I,2,g-telrachloroethane
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Chlorinating compound number 1 (an N°chloroamide) and 1,3-dichloro-5,5-

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

Food stocks, paints, acids, herblcides, and medical waste were also destroyed or buried in

pits ands trenches in Dunn Field (CEHND, 1997). However, the scopc of this
investigation will be to focus on the presence of CWM or CWM byproducts relatcd to

mustard or fewialte in eifeer soils or groundwater.

2.1t.3 Site Geology and Hydrogeology

2.1.3.1 Geologic and hydrogeologle iaformatfon for the shallow formations

underlying the DDMT has been collected and assimilated through a number of subsurface
investigations over the past decade. As past of these investigations, regional geo fog[c and

hydrogeologic information has also been obtained and combthed with site spccific
information to formulate a conceptual model of fee subsurface b_lcw DDMT.

2.1.3.2 Section 1.3 of the Final Grcmndwatcr Churaclertzation Report

(CH2MHilI, 1997) provides an in depth discussion of the shallow geology beneafe fec
DDMT. A regional geologlc cross-sectlon across area surrounding DDMT is providcd in

Figure 2,3, A discussion cf the shallow geologic and hyckngeologic units beneath

DDMT is provided below.

Geology

DDMT is undedaln by a series of geologic formations starting with a layer of loess
ranging from 20 Io 30 feet in thickness. The loess is composed of silts and sil D, clay

which may contain thth, dlscontlnuous layers of firle sand (CH2MHill, 1997). Loess
covers fee land surface over exlenalv¢ areas in the cenIral lJnilcd grate5 and [yp_al]y

overlies alluvial deposils (CH2MHilI, 1997).

The loess at DDMT is underlaln by fluvial deposits predominated by sand and gravel

with mlnor lenses of clay and feth layers of iron oxide cemented $andeton¢ or

conglomerate, The thickness of feese deposits is highly variable ( 0 to 10O feet) due to

the presence of erosional featun_s on the top and base (CH2MHIII, 1997)¸ The uppermost
aquifer at DDMT occurs within these deposits with fee underlying Jackson Formation,

Cockfield. and Cook Mountain Formations (known as fee Jackson Formalion/Upper
Clalborne Group ) forming the base of fee aquifer.

AI DDMT, thc Jackson FormatiordUpper Claibome Group is encountered at depths
ranging from 70 feet below land surfeee _bls) Io approximately 160 feet his in the

northwest portion of Dunn Field (CH2MHIII, 1997). The upper portion of this formation

is composed of highly plastic clay of variable thickness of up to 85 feet in the northwesl

portion of Durra Field (CH2MHilI, 1997). This clay layer is underlain by sand units
whlch may befong to the Cook Mountain formallon (CH2MHilI, 1997) or to extensive

terrace deposits of the Memphis Sand.

The Memphis Sand is characterized by thick beds of very fine grained to grave]y
sand and micaeeons sand with clay beds comprising a small percentage of the thickness

(CH2MHilI. 1997)¸ Regfenagy, the top of the Memphis Sand ranges in depth from 120

to 300 feet bls and varies fa thickness from 500 to 890 feet (CH2MHiII, 1997). This
aquifer serves as the primary drinking water source for fee City of Memphis.





277

Hydrogeology

The uppermost aquifer beneath DDMT, the Fluvial Aquifer, is of primary interest in
this project in terms of _ssessing whether CWM, explosives or associated degradation

produel_ 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). Tile Fluvial Aquifer occurs
under unconfined eonthtions 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 CH2MHfll (1997), the saturated thickness of

the Fluvial Aquifer varies from less than 5 feel near the northwest comer of the main

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

thicknesses in the Dttrm Field area r_nge from about 7 to 20 feet. Groundwater within the

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

with the exception of the southern third of Duma Field in which groundwaler flows to the

southwest. Based on results from slug tests, the hydraulic conductivity of the aquifer
ranges from 5.4 x 10 centimeters per second (era/see) to 2.3 x 10 era/see wah a mean
value of 7.8 × 10 ,3 cm/sec (CH2MHiH, 1997).

2,1,4 Topography

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

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

area is relatively fiat at approximately 300 feet msl exeepl 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 ligh_ industrial properties. A number of schools

and churches are located within several miles of the depol. The Memphls International

Airpotl is located approximately one mile southeast of DDMT _nd is surrounded by a
variety o f eoramereiai and industrial properties. Severed public parks and golf courses are
located within several miles of the 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 Faxenheit
(°F) with an annual nominal temperature range from -13°F _o 106°F. The average

summer temperature is 8O°F and the average-winter temperature is 40°F.

2.1.6.2 Average monthly precipitation ranges from 2 7 inches in Oclober to 6.1

inches in January. The average annual snowfall is 6 I inches. The average relative
humidity is 70 percent and the prevailing ",'find direction is from the southwest.

24
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2.2 PREVIOUS INVESTIGATIONS

2.2.1 1992 USATHAMA Installation Assessment of DDMT

In 1992, USATHAMA, Aberdeen Proving Ground. Maryland, conducted an

installation assessment of the DDMT. This study concluded that "a potential exlsls for
contaminant migration from DDMT via surface and subsurface routes." Locations

identified as potential sources of contaminant migration included burial sites al Dram

Field. Recommendations included the surface and subsurface investigation of the

idenfified areas to determine if contaminants were migrating offsile.

2.2.2 1995 OEW/CWM Archives Search Report

In 1994, the USACE. St Louis District conducted a site inspection and archives

search of the DDMT (USACE. 1995). The final report, dated January 1995, outlined the

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

(OEW/CWM) contamination thought to be found at the DDMT, This report identified

burial sites in the Durm Avenue Area (Dunn Field) thought to contain destroyed or buried
DEW and CWM. This report also stated that "no evidence oPthe burial or destruction of

Conventional Ordnance or Chemical Warfare Ma*eriels 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 conlamthadon at Durra Field. Results from interviews with

former DDMT personnel and review of archive records indicate that CWM and DE have

been destroyed and/or buried in pits and trenches at Dunn Field.

2.3.2 Records from the handling and disposal of the Germtm 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 mustard in the slurry pit has not been confirmed. It is

also possible that the burning was effective in destroying the mustard Further

investigation is necessary to uncertain the current condition Reportedly, it is possible for
globules of mt_stard in a neutralization shtrry 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 Dunn
Field. A test conducted at the Black Hills Depot in which mustard was drained from

bomb resulted in 35 percent of the contents remaining in the bomb easing (USACE,

1995b). Further. the ASR reported that the "use of dynamite to detonate the bursters 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 dnstraction pit are shown in Figure 2.2. The extent of mustard or mustard
degradation prodiict migration from these area_ is unkmown

2.3.3 A second potential source of mustard is associated with the disposal of
damaged CAIS sets in trenches/pits located in Area B of OU1. 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 contain Chemical Agents in glass vials. Vials
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which were broken a the time of burial may also present a danger, along with

contaminated soil." Two former disposal pit/trench areas, shown in Figure 2.2, me

suspected to contain the subjec_ CAIS sets. The location and distribution of the CAIS
sets within lhese areas is unknown.





SECTION 3

SITE SPECIFIC GEOPHYSICAL INVESTIGATION PLAN

3_1 OBJECTIVE

The objective af the geophysical investigation is to [nvesfigate/chaxacterize two

areas wilhin Areas A and B at OU1 suspected to have burial pits where CAIS sets,

bomb casings (drained German mustard gas bombs) and/or a slur:_ of mustard gas and
chlorinated lirn_ may have been buried. This objec6ve will be achieved by accurately

lacaung and recording _he ]oca_oa of geophysical anomalies tha_ represent potential
burlal pit Ioca6ons.

3.2 GEOPHYSICAL INVESTIGATION

3.2.1 Geophysical Field Team

The geophysical field team ,,.All be comprised of a parsons ES geophysicist and a

CM$ UXO-qualified escor_ Responsibilities of the geophysicist w_l include ensuring

that the survey grid is setup properly, leading the geophysical opera_ons, and
processing and interpreting the data. The CMS escort will be responsible for ordnance

avoidance in the inves_.gafion areas a_d assisting the geophysicist during the smweys.

3.2.2 Surveying

3.2.2.1 The site ",_11 be divided into grids for the p_ose of accurately

recording anomaly locations detected during the geophysical investigation. "l_e sizes of

the grids will be dependent upon site topography and sm_face features but will primarily

be 1_9 ft by 100 ft. All grids will be laid out i_ a due-north orientation. A site map
showing the a_proximate grid layout is presented as Figure 3.1.

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

in the placement of the grids. The CMS escort will dec_onlcally sweep the area pn_r

to driving any survey stakes into the ground. Stakes win not be driven inlo the ground
it" an anomaly is discovered within 2 feet of the intended location for the stake. An

alternate local.on will be selecte_d as close as permissible to th_ original location and
elecu'oni_al[y swept for arloma]iesk

3.2.2.3 The surveyor will establish e.nd survey the comers cf the grid. "D_e

corn_ coordina_s will be tied to state plane grid coordinates via local coordinates.

3.2.3 Base Map

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

control point_. The coiners of each grid w_l be lacated and th_ surveyor will provide
¢ont_o! points. The corner coordinates _vill correspond Io state plane grid coordinates.
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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 a_ea will be solely dedicated to conducting

daily checks of the instruments. An instrument reading differing more than 25 percent

from the baselthe 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 coazect total intensity readings. The base station will be
located in art undisturbed area. Given that the survey targets are large features as

opposed to individual ordnance items, readings at the base sLadon will be recorded at
the beginning of each day, at approximately one-hour mtervals during the day, and at
the end of the day. This rate of measurement will be sufficient to account for diurnal

variations for the proposes of this project. The location of the base station wiB be

x,corded in the field notebook.

3.2.4.3 The geophysical data collected in the field will be reviewed at sevexal

stages. The flu'st quality check will be dmfng data collection. The field team will be

able to check 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 second 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.

3.2A-.4 Each member of the field team will have the opportunity to commen* 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

win be suspended and the simadon will be reviewed by the geophysical team leader,
Parsons ES Project Manager and Mr. Lynn Helms of CEHNC. A decision wall then be
made as to whether the instrument or method will condnue to be used to complete the

survey.

3.2.5 Geophysical Survey Equipment

Two geophysical methods, frequency domain alect_omagnetics (EM) and

magnetics will be utilized at the site to perform the geophysical surveys. The
instrumentation to be used will include the Geonics ® EM-31 telraln electromagnetic

conductivity meter and the Geometrais ® G-858 magnetometer (or equivalent).

Selections of the techniques and instluments were based on parsons ES' experience and

literature supporting their use for similar projects (i.e. Allen and Seelen, 1992, Barrows
and Rocchin, 1990, Bell, 1997, Bevan, 1983, Brand, 1991, Dalgnan, and Brennan.

1993, Gilkeson et at., 1992, Hager et ak, 1991, McDonald and Rnberi.son, 1996, Rudy

and Warner, 1986, Schlinger, 1990, Schutrs and Nichols, 1991, and Struuman and

Anderson, 1989).

3.2.5.1 EM-31

3.2.5.1.1 The EM-31 instrument generates an elecufomagnedc pulse that triggers

eddy cun_nts (created by a rime variant magnetic field) in the subsurface. The eddy

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

3J
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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-tthase (ratio of the secondary to the primary magnetic field)¸

Measuring both the quadrature and in-l_bese components allows differentiation between
waste with and without mt.l_lli_ debris, The in-phase coreponent of the conductivity

signal measured is especially useful for detecting buried metal. The effective depth of

exploration of the ins_ument is approximately 18 feet.

3.2.5,1.3 The EM-31 conductivity measurements are subject m cnitural

interferences from sources 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-85g

3.2 5.2.1 The G-858 instrament 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 (Pawlowsld, et. al., 1995). The sensitivity of the
instrument is 0.005 nanoTeala (nT) anti 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 gradlometer (two sensors) it also measures the magnetic field gradient.

Ferrous objects cause localized tiistitrbences in the earth'_ totni magnetic field that axe
meastlrable with the rnagnetometeI. Th_ gre, ater the mass, the more disturbance to th_

total field is created. Tbe effective depth of exploralion of the inslxument depends on
th_ mass of ferrous rnatealal in the Subsurface.

3.2.5.2.3 Magnetometr] data may be affected by electrical storms, solar flares,

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

debris) or magnetic noise (i.e cellular phones, wsikld talkies). Diurnal or dally changes
in the earth's magnetic field also occur anti must be compensated for. Thi_ is

accomplished by e_taglishthg a base station where measuxements are taken at regular
intervals throughout a survey and tbe smwey data is later adjusted based on the
variations at the base stadoll.

3.2._ Geoph3,sinaf Survey Proeetiures

3.2.6.1 The geophysical techniques selected for the site investigation _e

affected by various environmental conditions (see¸ Section 3.2.4), These conditions will
be taken into ¢onslderalion when performing daily verification on the geol_hysical

survey equipment as well as durMg data collection.

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

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

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

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

a five-foot separation across each grid in a north-south alignment. Geophysical data
wgl be collected along these t_ansects.

34

1_322t_t.*e_wo_rz_u_s_.ww_ 01_0]98

32



277 33

3.2.6.1 EM-31

3.2.6.1.1 The field team win coLIoct continuous electromagnetlc data along the

survey a'ansccts in each grid. The EM-31 unit will be operated by the geophysicist
using an automatic data logger, The CMS escort v.,_l assist the geophysicist in uacking

his location using a series of cones or flags to accurately keep the a-ansect hne.

Transects may cross sevesd grids where this method is deemed most effective.

3,2.6.1.2 At least twice each day, data cnlthcted in the data logg_ will be

downloaded to a laptop computer. At the end of the day, the data will be normalized to

the grid coordinate system. At this point, the geophysical data will he 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-gtg

3,2.6.2.1 The G-85g will be set up and checked following the procedures in the

inst:ruction manual provided with the insmament. The instaa_ment check-out will be
conducted in an area free f_om cultural interferences, and will include an insTument

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 gaid. An automate data higger 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 laplop computer using the software accompanying the instrument.

3.2.7 Data Analysis

3.2.7.1 Data collected with each of the geophysical insta'umenr_ will be post-

processed in the field after downloading. Post processing will primarily involve

ensuring that survey lines were correctly recorded with respect to their survey direction,
distance, and grid coordinates. During the EM-31 mad G-g5g 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 opera,or walks along the survey
line.

3,2,7.2 After post processing and dam-checltng 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 loca_ons 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 wall be presented. Final versions of the data and output
files shall be compatibhi with lntergraph Microstalton. Both electronic and hardeopy
versions will be delivered to CEHNC.

3.2.8 Records

A daily journal (log) will be kept documenting onsire activities. A minimum of

twenty 3" x 5" color photographs will be taken documenting site activities.
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Descriptions of the photographs will b_ kept in the site log and a video wilJ I_ provided

that shows repres_nta_w site activities.
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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,

suit boring procedures, and quality assurancdquality control (QALQC) procedures to be

followed during the site investigation. The Defense Distrzbution Depot Memphis,
Tennessee (DDMT) Generic Quality Assurance project Plan (QAPP) (CHgMHiII,

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

and Field Work Plan addresses the fieId activities, locations and quantities of subsurface

soil, surface soil, and groundwater samples, sampling tools, and the analytical methods

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

4.2 DATA QUALITY OBJECTIVES

Data Us_ and Data Quality Levels

The primary uses of data collected dunng the sampling activities are contaminant
charaeterlzadon, health and safety, risk assessment, evaluation of abornalives, and

engineering design of alternatives. There are 4 categories of data quality (Levels 1,2,3,

and 4) corresponding to the level of suppo_thg QA]QC documenlation required. All four
Levels arc discussed in the Generic QAPP

4.3 FIELD SAMPLING PROCEDURES

General Sampling Requirements

4.3.[ The following general sampling requirements will be maintained:

Prior notification of facility to obtain entry permiLs for personnel,

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

will collect the sample as the other mongors adborenee to sampling procedures.

records any difficulty encountered, and documents uther information pertinent to

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

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

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

Sample collection fur chemical analysis will be performed with either disposable

sampling devices or decontaminated, stainless steel or Teflon® devices When

composite samples are t_qalred, the sample will be homogenized in glass bowls.

4-1
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All sampling equipmem 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 initially onsitc at the ERDEC mobile laboratory for

CWM and CWM breakdown product& Samples shown to be free of CWM

agents will be sent to an off site laboratory for the analyses summarized in Table
4.1.

Saraplc intcgrgy wig be maintained from the time of sample collection 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 repor(ed to the

PM. Dagy communication is essential to evaluate whelber timely corrective

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

team members to sign and data the entri_. 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 offsbe 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 for 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 blmlks, along
with field duplicates, split samples, and matrix spike/matrix spike duplicates will pe

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 nnsate blanks are used to detect any contamination introduced during
sample collection procedures due to the sampling equipment. Rinsate blanks for the

groundwater samples are processed by rinsing decontaminated sampling equipment with

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

for each type of sampling equipment used during sampilng 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 contamination from the source water. The source water will be
poured directly from the original container into sample bottles, preserved and h_ndled in

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

source used fur sampling activities.

4.5.3 Field Duplicates

Field duplicate samples are collected to measure the precision of the sampling
process. The P'I'L will choose at least 10 percent of the 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, hut not on the chain-of-custody (COC) form prepared by the held 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

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

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

4.5.4 Split Samples

Split samples are used to calcalate the precision of the sampling and analylical

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 laberato_.

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

MSfMSD samples will be collected and shipped to the laboratory for spike analyses.
Only samples thai are found m be free of agent will be analyzed as MS/MSD samples.

Triple sample volume will be collected for samples designaled as MS/IVlSD 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 fur this project are
presented below in Table 4 1.
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Paramel¢[

Table 4.1

Summary of Proposed Samples

Defense Depot Memphis, "IN

Est. Number of
Environmental

Melhod Matrix Samples

Number oFQA
Samples

EB FB FD MS

277 39

DithianeJ UL04 (rood) Water g
Oxathiane

_iodiglyeol UW22 (rood) Water 8

Explosives gW8330 Water g

lCP Metals SW6010 Water 8

Mercury SW7470 Water 8

Dithiane/ LL03 (rood) Soil 44
Oxathiane

Thiodiglycol LWI8 (mod) Soll

Explosives SW8330 Soil 44

ICP Metals SW6010 Soll 44

Mercury SW7_.71 Soll

4 3

4 3

4 3

4 3

4 3

Nol¢: NO _mples will be _l _ ffsi_e for ano_ysis of du" above CWM bfeakdc_n _d_ u_l_s _ _npl_ _ve _n

tff_:n t_y Ihc cqlsile ERI3 EC lab es f_ of CWM a_nt IrOeSla_l, Iewisil_ elc,I.

EB. Equipmem Rinsat¢ Blmak

FB. Reid Bla_k

FD. Field Duplieal¢

MS Malrtx Spike/Matrix Spike Dup]icnte Sample

4.6 FIELD DOCUMENTATION

4.6.1 Bound field log books will be maintained by the FIT. and other team

members to provide a daily record of significant events, observations, and measurements

dunng sampling events. Ag 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 aftd title of any site visitors

Sample media (for example, groundwater)

Sample collection method

Number and volume of sample(s) taken

4-I
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27? 40

Dale and lime of collection

Sample identification number(s)

Sample distribution (for example, laboratory)

W_.ter le,_el me_utcmefll data

Field observations

Any field measurements made, such as pH, temp_ralu r_, and condttcdvi[y

All sample d_umentg such as:

Bottle lot numbers

Dates and method of sample shipments

- COC forms

• Sample haadgng (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 I'¢quiring document replacement. [f an error is made on _n

.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 enterlng the correct information. The erroneous information should not

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

corrected by the person who made the em_ All subsequent corrections will be inltialed
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, Prcscrvafionp and Heldln B l_mes

Defense Depot M ernphLs, Tennessee

Sample Holding

Analyses Matrix* Con_in_r_ Quantity Pr_ervative'* Time

Tniodyglyeol

(GPF_ UW22 rood) w 40-mL vialstt Cool 4_C 7/40 d_ys++*

(GPF_ LWI8 rood) $ g-oz Glass Cool 4_C 7_0daysOO,

Dithiane/Oxalhlane

(GPF_ UL04 rood) w I -L amber glass C_I 4"C _0 days*" •

(GPE$ LL03 rood) $ I L amber gl_s Cool 4"C 7/40 days

Explosives

($W_330) W I-L amber gl_ Cool 4_' 7/_0 days* "*

(SW_330) S I L am_]er gl_ Cool 4_C 7/40 days

(SW6010) W I-L polyeth_/le_e Cool 4*(2. 6 monlhs

HNO_, pH <2

S 8-o_ Gt_s C_I 4_C 6 mond_s

Mercu_

( $W'tO40_ W I L pol_lhylene Cool 4°C, 24 hour_

HNO'*. pH <2
(SW74711 S 8-oz (3lass Co_[ 4"C 24 ho_rs

Thiodyglycol

(UI09) W 4C_mL vials_t Cool4*C 7/40 days+_*

(LL09) S 8-oz Glass Cool 4"C 7/40 days***

Dithlane_Oxathi_n¢

(GPF_ UL04 mo(_ W I L _mber glass Cool 4"C 7/40 day_++*

(GPES UL03 rood S I-L amber g]nss Cool 4"C 7/40 days

M_tals (Total)

I6Ol(_ 7000) W I-L polyethylene Cool 4"C, 6 months

HNO_, pH <2

S 8-oz GI_s Cool 4_ 6 manths

Mercu]y

(7O4O)

27? 4J

*Sample m _*11_x :

W I-L potyethyl_ne COOl 40C, 24 hours

HNO_. pH <2

S 8-oz Glass i Cool 4*(7 24 hours

5 ,_Surfztc_ soiL,_u_sulface ,_Jl:

"Glass container* will be so_] e_fl wJ[h Tefl n r_-Iin ed screw caps.

• *Atl _amp]_ will be stored 0tom0_]_',_t4_C in in_ul_eti cltcm

,_ * Holding Tim c_: 7 days far c_ t cactlon, dO d_y$ for _tfly_is
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4.8 SAMPLE NUMBERING SYSTEM

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

during the field investigation mad 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

LOCATION

whe_,

project =

date =

sampling b)catthn =

sample type =

sample number =

SAMPLE - SAMPLE

TYpE/DEPTH NUMBER

Defense Distribution Depot Memphis Tennessee Site (DDMT)

date of sample collection (month, day, year)

MWI for monitoring welI number I

SB for soil boring number 1

SSI for surface soil sample number I

EB for equipment rthsate blank
FB for field source blank.

grab (G) or composite (C)

first, second, third, ere,--sample collected from same location

4.8.2 Therefore,'a sample designation code DDMT_091298 SBI-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-09129g-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 dulSlicates,
however, will be identified in the field logbook.

4.9 SAMPLE CHAIN-OF-CUSTODY

4.9.1 Sample custody and documemation procedures described in this section will

be followed throughout all sample collectthn at DDMT. Components of sample custody
procedures include the use of field 1o8 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 arc 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 slatthn number or sample number

Date and time of collectthn

42
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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 receive the sample

Sample matrix

The analytical methods required

4.9.3 COC records initiated in the field will be placed in a plz.stie cover and taped
to the inside of the shipping containers used fur sample transport from the field to the

laboratory. This record will be used to document sample custody transfer from the fiord
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 physicaI possession; or

It 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 lhe Field

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

Sample labels will be 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 al the end of the field work, the field supervisor
determines whether these procedures have been followed, and whether

additional samples are required.

4.10 SAMPLE SHIPMENT

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

sample shipment' work, the I_I L (or a designee) will contact the appropriate laboratory

daily to inform it of shipmenLs. Hard plastic ice chests or coolers with similar durabildy

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 matenal to protect the samples from breakage during
shipment. After packing is complete, the cooler will then be taped shut with COC seals
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affixed across top and beltOm joints. Each container will be clearly marked with "THIS

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

4.10.2 The following prccadures will be used _vhen traasferrlng the samples for
shipmenl;

Samples are a_companied by a COC form. When Iransferring Ihe possession of

samples, the individuals r_]iaquishthg and receiving will slgn, date, and note the

time on [he record. This record docurnenl5 lransfor of ¢u$1ody of s_nplcs from

the field sampler lo anolher person, or _o Ihe laboratory Overnight carriers will

be treated _ a single emily and a slngle signature will be required when the

samples ar_ delivered to the laboralory.

Samples will be properly packaged for a shipmenl and dispatched to Ihe

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

each sample box or cooler.

Wh¢/levef samples arc split with a government _gency, a separale COC form

will be prepared for Ihose samples and marked 1o indicale with whom the

samples arc being split

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

contents. The original r_cord will accompany the shipment, and a copy will be

retained by the I_1L.

4.11 LABORATORY SAMPLE CUSTODY

4.11.I The I_IL will notify the laboratoo' of upcoming f_e]d sampling activities

and the subsequen[ transfer of samples to lde laboratory. This notification will include

information eoneernlng the number and type of samples to be shipped, as well as the
expecled date of arrival.

4.11.2 The following procedures will be used by the laboratory sample cusIodian

in maintaining _he COC once the samples have an'ivod al the laboratory:

The laboratory will designate a sample custodian who is responsible for

maintain custody of the samples and for malntaining all ass_im_d records

docomenting Ihal custody.

Upon receipt of tbe samples, the custodian will check Ihc original COC and

_quest-for-ana]ysis d_uments and compare thorn with the labeled contenls of

each gamp]e container for corrcclio_s and traceability. The sample custodian

signs the COC and r_cords the date and tboe received. The sample custodian

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

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

discrepancies in the documentation, Ihe laboratory will immediately contact the

IffFL as part of the corrective action pro¢¢$$. A qu_liLatrye as._essmcnt of each

sample container i_ performed to note any a_omalies, such as broken or leaking

hoLtle_ Th_s assessment is recorded _ part of Lha ineomthg COC procedure
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If all data and samples are correct, and them h_ been a+ tampering with the
custody seals, the "received by laboratory" box is signed and dated.

The samples are stored in a secured area and _.l a temperature of approximately
4°C, if necessm+y, until analyses are to begin.

Samples am 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 <_f custody 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 _quest-for-analysis forms will accompany the

laboratory report and will become a permanenl pail 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 groundwamr 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-846 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 pg]trench locations to enable a reasonable
assessment of the _leases from these sites. Therefore, Six addilional 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 Io a depth of from 80 to 90 feet below land surface
(his)at a minimum of 25 feetfrom the trenchesand pits.The FluvialAquifer isaround

70 feet his and is the water table. Two of the newly installed wells will be at
downgradiem locations to the two suspected CWM disposal pits located in Area A. One

well will be installed upgradiem of/de Area A disposal pits. Three wells will be installed

down gradient of the two suspected CWM disposal pit_q in Area B. Groundwater samples

will be collected from two existing wells, ivP,V-13 and MW-14, as upgradiem wells. Well
MW-13 will address /he 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 Dunn Field.

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

4.f2.1.g 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 I 22 Groundwater levels used to construct a groundwater potenfiometric
surface map will be collected within a 24-beur time frame. All water levels will be
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measured using a decontaminated, electronicwater levelindicatorwith an accuracy of

plus or minus 0.I foot. Monitoring well sampling wili generallyproceed from the

potentially least contaminated well to the most contaminated well, according to existing
data.

4.12.L2.3 To preventconlamlnation ofsampling equipment by surfacesoilswhen

the wellsare being purged or sampled, a plasticground clothwdl be placedbeneath all

sampling equipment, Purging will he accomplished through the use of a decontaminated
stainless steel submersible pump or Teflon ® hailer. If a bailer is used then the metals

portion of the sample will be collecled first. The discharged water will be monitored for
pH, temperature, and specific conductivity. Purging will continue until three to five well
volumes have been removed and the pH, temperature, and conductivity are stabilized

(three successive measurements are within 5 percem of one another),

4.12,124 The amount of purged fluid will be measured by fillthg graduated

buckets or by using a stopwatch and noting the flow rate of the pump versus elapsed

times. All water purged from the wells will be permitted for discharge to the City sewer.

Wells will be sampled immediately after purging. The purge rote must not exceed the

recharge role of the well. Wells thai recharge slowly will be purged dry and allowed to

recharge to at least 80 percent of initial well volume before sampling. If excessive time

(greater than 10 hours) is required for the slow recharging wells m recharge to 80 percent,
it will be documented by the FFL in the field log. To monitor that data is consistent, all

wells will be sampled within a 10oday lime frame.

4.12.1.2.5 Clean disposable vinyl gloves will be used Io handle all samples and

equipment used for purging and sample collection. Each well will be sampled wdh a
Teflon ® hailer deconlaminated according to procedures described previously, PrecleaJled

bailers will be wrapped in aluminum foil for transportation to DDMT. A clean, braided
nylon cord will be used to lower each bailer into the well and will be discarded after each

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

4.12.1.2.6 Samples will he collected in accordance with the guidelines furnished in
the Practical Guide for Ground Water Sampling and the -SPA Region IV EIPSOPQAM.

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

to avoid aeration of the sample. The sample will be poured in a slow, steady stream from

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

fill each container to the required volume Field measurements of pH, specific

conductance, and temperature will be conducted and recorded using instruments that have

been calibrated daily and decontaminated before each use Temperature will be me&_ured
immediately upon pouring the sample from the bailer into a glass beaker

4,12.2 Soil

4.12.2.1 Surface Soil

Surface soil samples will be collected and analyzed to characterize these soils for
CWM and CWM degradation products. Surface soil samples will be taken at g locations.

Boring locations will be screened geophysically prior to sampling to stay clear of

geophysical anomalies. Only samples analyzed in the field by ERDEC as not showing
indications of mustard or lewisge will be shipped to the laboratory for analysis.

Container type, container quantities, preservatives, holding times, and SW-846 Method or

4 12
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laboratory-specific SOP for each parameter am 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 he collected using a clean stainless-steel hand auger or

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

headspace readings to insure CWM is not present The other sub-sample will be analyzed
for CWM/OE and constltuents/degradation products. Surface cover (grass and weeds)

and debds (such as broken gl_-ss and rocks) will be removed from the sample prior to

placlng in sample cnmainers.

4.12.2.3 Subsurface Soils

Subsurface soil samples will be collected for chemical analyses from 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 Dunn Field, as well as the
vertical and horizontal extent of such contamination in the subsurface soils; to evaluate

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

equipment blanks and field duplicates (to fulfill QA/QC requirements).

4.12.2.4 Subsurfaee 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 berehole 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_Govemmem 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 Permitting 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 IV EIPSOPQAM.

48
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Diagram of typical well construction details are shown in Figure 4.2. Drilling and hield

personnel will have all applicable state and local ccrrificadon requi_d for drilling.

4.12.3.2 Installation of Monitoring Wells and Soll Borings

The procedures desc_bed below will be followed for monilonng well installadon and

soil borings.

4.12.3.3 General Requirements

The dril]ing conlractor will provide all drilling eqalpmem, materials, and personnel

required [o install Ihe monitoring wells and sthl borings. A qualified geofogis( or

geotech alcal engineer will be onslte for all drilling, ins[alia[ion, dcvclopmcm, and leSting

activities. Borings will nel be advanced more than two feet without geophysical screening
for addhiona] anomalies.

4.12.3.4 Drilling and Well Installation Techniques

Drilling Icchalques will be followed as described below:

Soil Borings. The IDunn FiEld soil borings and monhorfog wells will be alslallad

uslng hollow slem auger (HSA), mud rotary (MR), or another EPA-approved alterna[ive
drilling technique, Only bentonite drilling mad will be used

HSA technique is preferable for installa[ien of the monitoring wells and will be used
whenever posslble. A zone of flowing sand has bccn encountered during prcviou_

drilling operadons nt DDMT. If the auger becomes i_effective in the sands, a center plug
will be used. MR will be usad only as necessary, to drill boring_ below [he wa(er table

The drill rigs will install a minimum 7-inch diame[er borehol_ [o fa¢illtale installa[ion of
2-inch inside dlamcter (ID) c_ing and screens for (he Fluvial Aquifer meni[oring w_lls,

The drill rlg will have tbe capabildy to collect split-apoon samples according Io ASTM

procedures. At a mlnimum, the rig will be eqalppad with a catbead-operated, [40-pound
hammer with a 30-inch draw.

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

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

Install the 2-1neh screen aad riser through the HSAs with enough riser pipe to

cxIcnd the w¢l] cusfog abollt 2 feet u13o vc Ihe groond surface.

Install an arlificial sand pack through the annular opening, using a iremie pipe.

Water in small amounts may be used to prevenl bridging of the sand in the
allflalll$.

Remove hollow stem augers in incremenLs as the annu]us apace fi]ls with sand..

Continue inslalling sand pack unlil i[ reaches a[ Icasl 2 foet above Ibe top of the
Well $c1_ell.

Install a minimum 5_fo:Jt ptJre bentonite sea] of a feast 20 pcrccm solid_ using u

tremie pipe.

4'3
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Figure 4.2

Typical St[ckup Monitoring Well
Defenso D[stdbution Depot

Memphis, TennesseeI
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Remove HSAs from boring,

Grout boring annulus to within 2 feet of 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 concrete pad with 4 protective posts if the well is in a hlgh-traffie area.

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

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

as little solids as possible used. When a boring is advanced using MR, the protocol
besenbcd 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 g-inch screen and riser, with enough riser pipe to extend about 2 feet

above the ground surface. Centralizers may be necessa_ to center the pipe in
the borehole.

• Remove the mud cake from the boring well by pumping potable water through

the well riser and sc_en.

Install the sand pack with a tremie pipe from the bottom of the boring until al

least 2 feel above the top of the well screen.

• Install a minimum 5-foot bentonite seal.

• Grout boring _nulus to within 2 feet of the ground surface using a trcmie pipe

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

4-foot by 6-inch concrete pad with _. proleclive posts. The grout will be allowed

to set a minimum of 48 hours befon_ developing the well.

Borehole Abandonment Procedures

If for any reznon a well must be abandoned during drilling, the well will be grouted
from bottom to top with Portland cement groug and the easing cut off tow (2) feet below

ground surface.

4.12.3.5 Well Design

The monitoring wells will he designed similarly to existing wells on site and will
follow the Generic QAPP used by CHgMH[II The wells for this investigation will be

constructed 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 RI/FS. Material compatibility for the Riffs

b_ 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 resuhs from existing monitoring wells at DDMT
indicate that contamination is not affecting well materials. There h_ been no indication

of degradation of the well materials resulting in well failure or leaching or organics from
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thc well materials. Thus, the sampfe and dala qualily will not bc advcrsBly affected by

using PVC (CH2MHilL 1997). Continued use of PVC for well construction malerials

will provide welter samples lh_,t will he consistent with sarap]es from the cxis[ing
monitoring wclls withoul sacrificing data quality.

Riser. Wells in,tailed for thls investlgatlon arc to b_ instalk¢_] in the Fluvial
Aqthfer and will bc ¢onstrucled of new Ihrcadcd, flush joint, PVC pipe with a nominal 2-

inch dlamclcr, Well risers will conform to the requiremcms of ASTM-D 1755 $¢heclul¢
40 pipe and NSF Standard 14 PVC, and will be cfearly [dcmi ficd as such.

Screen The well sc,'eens w_ll be a minimum of 10 feet long and wi][ bc
¢onstr_cIcd of irlk and priafing-free PVC material similar to the wc[I riser. The screens

wi[l bc non-contaminatthg, thctory-constructed, continuous wrap or miH-s]ot design, whh

a slot size of 0.010 inch Io mlthmizc the volume of silt and sand entering the well This

slot slze is compatible with lhe resuhs of the sfevc analysis of existing wells shown in

Appendix C of thc RI Rcpon The mean grain size for the sampfes from the Fluvial
Aquifer ranged from 0.0075 to 0.1 I inches, with most samples in the range of 0.012 Io

0.032 inches¸ Most of the wells had a ¢oefficier_t of uniformity less than three and
curvature of fess than two. The scro_n_ in the exisri0g wells are _]so of the same stht size.

The wells have functioned satisfactorily. A 20/40 lilter pack will bc used in the w_ll
installalioBs. This scrcer_ a_d filter pack ¢ombthatioa will minimize the s_thmcnl

entering the well, while allowing adequate flow for rapid purging and sampling ef the
monitor wel]_,

Screen Location. Wells will bc coBstrueted _o that ba_e Of the scrccB is near the

top of the confining unit between the F[uvial and Memphi_ Sand aquifers. Th_ proposed

screen length i_ 10 feet. The placement of well screens near the bose of the Fluvial

Aquifer i_ ¢on$istenl with th_ Bature of th_ ¢ontarthn_lnl$ of conccrB. F'thariBg

¢orlstitucflls have not be_n cncouBter_d a_d _re Ilol _xpected during thi_ project¸ None of
the contamlnan_ of concern occur or arc _xpccIcd to occur a_ a floating producl or de_ls_

layers within the aquifer

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

flush_oint couplings to form watcrtlghl unions thai rclain 100 perceBi of the strength of
the screeB. Solvent glue wil[ BOt b_ used at aBy time con ¢onstrBclion of the wells, The

b_tom of the _cpcs_ screen or casing section will b_ sealed with a threaded cap or plug
of theft, non-corrodin_ material similar in ¢onlposition to the $_¢¢en.

Well Plumbness and Alignment. All risers and _creens will be set p]urab and
truc _ line. The monitoring well screen and n_er piFe will be held in the ¢¢nlcr of the
bole by lhe augers durin R the installation of the annular materials. Centralizers will bc

used where n_cc_sary to calculate p]umbBe_ and ali[;nm0nt of the we]]_ Ig_ncra]ly for
wells that exceed 80 feel in dcplh). Cenlralizers will not be attached to the well screen.

The lowest centralizer attachmcm will he a minimum of 10 feet above the t_p of the well

Filter Pack. Silica sand will he used as the fiber pack material. Only clcaB, th_n
sillca sand of 20/40 or simi[ar gradation will ix: used to constroel a uniform and

¢ontthuous I_hcr pack. This filter pack is slightly finer than would be typically used in

material with the r_porled grain size distribution of the Fluvial AquifeL However, this
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difference will not alter the well efficiency _nd will provide an effective connection wilh

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

existing wells arc constructed of simd_r-sizcd maledal The filter p_ck will be placed by

tremie pipe from the base of the boring [o approximately 2 feet above Ibe well screen. If

the boring penetrates the confining layer, bentonite will be used to backfill the portion <Jf

the confining laye_ pene[rated by the auger.

Bentonite Seal and Grout A mimmum 5-foot bentonde pellet seal ,_ill be

plac_ci into th6 annular space belween the riser and the boring wall at the top of th_ fi_l_r

pack. Th_ bet+tonit¢ pellet seal will be a minimiJtn 30% solids pure bentonite material
The ben_nite wifi be tremled i_ place to prevent "bridging." A bentonite grout mixture,

consisting of a coarse grained, high solids bentonite grout of at least 20 percent sofid_
pure bentonltc (Baroid Bcnseal_ American Colloid, Volcl_y, or equal), wilI be placed

from the Lop of the b_nLonitc seal to within 2 feet of ground surfocc. The grout will

c(_nlain a minimum af 20 pereent sollds and be mixed in _he field with potable water ill

acct_rdancc with m_nu[act urer's specifications.

Protection of Well and Surface Completion¸ PrecatJIfons will be taken to

pr¢vent tamperlng with monitoring wells or the entrance of foreign material into the well.

Upon _be completion af each wefi, a vented cap will be installed Io prevent material from

_ntertng the well A protective steel casing will be placed around the well riser The

steel casing will be equipped with a cap and lock and wifi be between 24 inches and 36
incbes above ground level It will be tall_r than the enclosed well¸ Dependlng on th_

location, ,_ells may be set in a protective easing much closer to the ground (flush-

mounted). At a minimum, a 4 foot square, 6 inch thick co_cret_ pad will be constructed

around th_ protectlv_ casing at g_ound level and sloped away fiom the wefi. The portion
of Ibe pad around Lbe well will be set a minimum of 3 inches in the grot_nd. Four, 2-inch

or ]_rgcr diameter st_'cl posts will be equ_fiy spaced around th_ protective casing and
embedded it+ the concrete pad. There will be no openings it+ th_ protective casing wall

below its top. The top of Ibe w_ll riser, as opposed to tbe well casings, will be notched

on th_ north side, which will be the point where tbe elevation is established. The

cfavatrdn will be to the closest 0.01 fret. All outside ca_ing will be permanently
icicntified with tbe well n_mber. A survey marker will be permanendy placed in each

pad. Protective casings and steel posts will be primed and painted with two coals of
traffic yefiow paint¸

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

or left incomplete because of d_lay in construclion, will be capped with a watertight cap
and eqthpp_d with a vandal-proof cover.

4.12.3.6 Field Logs

The field gec_logis_ or geotechnic_l engineer will maintain suitable field logs

d_tailing drilling and well construction _etivipos. Field Iog_ wil_ be foxed to CEHNC not

fater than 0800 hrs, central standard time, on the day after the compfation of th_
subsurface sampling cv_nt.

Final Logs. Photocopies of th_ origina_ 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 Ihe final report. Information provided in the logs will

include the following

reference point for all depth measuremenks:

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 wel or dry);

depth at which hole diameter (bit sizes) change;

deplh 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 wetl casing;

description (to include length, location, diameter, slot sizes, matefiM, and

manufacturer) of well screen(s);

• any sealing-off of water bearing strata;

• static water level upon completion of the well and after 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 decontamthadon and inspection program win be followed to prevcnl the

introduction of any contaminants into the subsurface during drilIing. A decontamination

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

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

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

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

cleaned in the designaled cleaning/decomamthadon area before entering the drill site. In

addition, all downholc drilling, sampling, and associated equipment will be cleaned and
decontaminated by the following procedure between each borehole;

gleam clean using a steam cleancr with soap capable of generating a pressure of

al 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 ionized water from a stainless steel container (can not be an hand

sprayer)

Rinse with pesticide grade isopropanol from a stainless steel container (can not

be an band 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 duty plastic. A catch basin will be used or constructed to contain all runoff until d
can be placed into containers. The cleaning of drilling equipment (drill pipe, auger, and

tools) will be conducled above the plastic sheeting on saw horses or other appropriate
IEegJIS.

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 arc

intact, No oil or grease will be used to lubricate drill stem threads or any other drilling

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

Soil Sampling Equipment Decontamination. All the sol[ 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 partlcn[ate 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)..
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Rinse with a so]utthn of 5% sodium hypc_hloritc (neu[ralizcs mustard).

• Rinse with organic-free water (_t dethnized or distilled waler and can nol be an

hand spraycr).

Air dry.

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

is going to be storod or transporl_d.

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

Groundwater Sampling Equipment Decontamination. With the following

exceptions, all groundwater sampllng will be coodt_c[ed with disposable sampling

equipment (such as disposable bailers and disposable rope) that requi_s no
deconulmillatthrt.

Eievatiorl tapes will be decomam_naLod using the fo][owing procodt_rc:

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

b_sh if necessary to remove particulate maller and surface films.

Rinse with tap water.

Riase with a solution of 5% sodium hypochlorite (neutralizes mustard).

Rinse with de-ionized water.

Air dry.

Wrap with aluminum foil, or seal in plastic bag.

Submersthle pumps and hoses used to purge groundwater wells will be
decontaminated using the following procodulxs:

Flush the hose using laboraLory grade, aon-phosphate detergent, foilowod by

scrubbing the extedor of foe hose with a brush.

Rinse with a solution of 5% sodium hypochlorile (neulralizes musl_).

Rinse th_ exmriar of the hose with tap water followed by pumping tap water

through tbe hose.

Rinse th_ exterior of the hose a_d pump with de-ionized walcr,

Place equipment in a polyethylene bag to prevent contamination.

4.13 CALIBRATION PROCEDURES

4.13.1 Field Instruments

Field instruments will be calibrated dal]y prior to sampIthg activilies. Standards usod
to calibrate th_ field instruments will be traceable to NIST Standards. The method and

frequency of calibration for the instruments used for each field activity are described in
Ibis s_cdon.
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4.13.1.1 HNu Calibration

The meter will be calibrated accerdlng to manufacturer's instracdons. The

manufacturer will be contacted regarding recommendations for the mosl appropriate
calibration procedut_ to be used for the contaminants of intere$1. General instructions are

included in the SSHP. On a daily basis, the meter will be calibrated to isabutylen¢. The
HNu will be zeroed to background levels each hour and at each new location. Calibration

records will be kept in the field log book by field personnel.

4.13.1.2 Organic Vapor Analyzer Callbratlon

The primary calibration of the OVA is performed at the faclory to 10_ parts per
million (ppm) methane gas Secondary calibration will be performed according to
manufacturer's specifications at the beginning of each sampling activity. Those

specifications are included in the SHSP. In addldon, the manufacturer will be contacted
regarding recommendations for the most appropriate calibration procedure to be used for

the comamthants of interest. The meter wdl be zeroed to background levels on a dady
basis by field personnel.

4.13.1.3 Soil Boring Drilllng

While driging 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

wig be followed during the soil boring activities

4.13.1.4 Groundwater Sampling

Several instruments will be used during the collection of groundwamr samples.
Initial monitoring of the ambient air for the volatile organic vapors around the wellhead

will be performed using an HNu meter. The meier will be calibrated with isobutylene

each day and will be zeroed to ambient air at each well locagon before opening the well.
During well evacuation, pH and specific conductance will be measured, The meters will

be calibrated in the field before use at each well, following manufacturer's specifications

The calibration procedures are described below and will be earned out by field personnel

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 70 SU and 10.0 SU, depending on whether previous

pH measurements have been less than or greater than 70 SU, respectively. At the end of

calibration, the meter readings will be adjusted and the probe will he rinsed thoroughly
with distilled water.

4.13.1.6 Specific Conductivity Mete_Calibration

The specific conductivity meters wig 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 adjusted to the buffer solution value

After calibrating, the probe will be triple rinsed with distilled water.

57
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4.13.2 Laboratory Equipment

The contracted ]aborato_ wig 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
instrumenI calibration eontroh

4.14 ANALYTICAL PROCEDURES

Samples will bc analyzed using EPA-appmved methods, Before the fieldeffort

begins, thc analytical laboratory will provide the ]cad ubemist with a copy of its

CompQAM for _view and approval.

4.14.1 Data Packages

Level I sad 2 data packages arc detaiicd in Section 3.2.2 of thc QAPP. Level 3 data

packages are summarizod in Table 4.3. Level 4 defivcrables are the same o_s Level 3 with
the addition of all the unreducod analytical data, The forms bsted below may not apply to

all mcthods analyzed, but the information for all applicable forms will be provided.

4.14.2 Reporting Limits

Method target compound lists and reporting limits are summarized in Table 45

Because of the use of similar analytical techniques for Levels 2 and 3, thc target reporting

limits presented in Table 4.5 arc applicable for both data quality levels.

4.15 DATA QUALITY EVALUATION

4.15.1 Level I - Field Survey Data

415.1.1 Field instruments used to collect temperature, pH, and conductivity are

direct reading, thus there are no field calculations or data reducfion necessary. All field

data will be recorded in the site log books by appropriate trained field pcrsonneh Field

data will include the following:

lnsWamcnt identification

Calibration information (standards used, standard expiration dates and

results)

Date and time of calibration and sample measurement

Sample _sults

Supporting information (for example, temperature for pH reading)

4.15.1.2 All field data will be collected, reviewed, and ve._fied by the Irl L while in

the field. Data _aitially will be accepted or rejected by the FTL before leaving the
sampling site. Extreme readings (readings that appear significantly different from other

readings atthe same site)willbe accepted only afterthe instrumenthas been checked for

malfunction and the readings verified by relesting. In addifioa, exlreme or spurious

readings will be recorded in the field log book, along with the rationale for accepting or

rejecting thedata.
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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

checks will be reviewed by the project chemist, as wefi.

Table 4.3

Level 3 Data Package Deliverables
Defense Depot Memphis, Tenn_ee

CLP-Like
Form PUrpOse

Organics

I

2

3

4

6D

7E

SC

10

Metals

2

3

4

SA

5B

fi

7

8

9

10

I]A&B

12

i3
14

Data summary form

Surrogate spike recovery

MS/MSD & LCS recoveries

Method blank summary

Initial calibration retention time summary

Continuing calibration summary

Analytical sequence - evaluafion of retention time
shift for the internal standard

Compound idengfieatiun summary

Data summary form

Initial trod continuing calibration verification

Blmak5

ICP Interference check samples

Spike sample recovery

Post-splke sample recovery

Duplicates

Laboralnry control sample

Method of standard addition results

ICP serial dilution resnits

Inslrt_ment detection limit

ICP inter-elemem correction factnrs (annually)

ICP linear ranges (quarterly)

Preparation logs

Analysis pan logs
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Table 4.4

Project Reporting Limits

Defense Depot Memphis, Tennessee

Compound/Analyte Water Soil

Organi_ (p_yL) (m_k_)

1,4-Oxathiane 0.6000 0.8560

1,4-Dithlane 0.3000 1.4700

(pgYL) (pdkg)

Thiodlglycol 2.0000 500

HMX 1,25 2.2

RDX 0.84 1.0

1,3,5-TNB 0.26 025

1,3-DNB 0.i I 0.25

Tetryl 1.25 0.65

1VEt 1.25 0.26

2,4,6 TNT 0.11 0.25

4 Am-DNT 0.060 1.25

2-Am-DNT 0.035 1.25

2,6-DNT 031 0 26

2,4-DNT 0.020 0.25

2-NT 1.25 025

4-NT $.25 0.25

3 NT 1.25 0.25

lnorganic_ 018/L) {_tgYkg)

Aluminum - ICP 200 40,000

Antimony - ICP 60 12

Bmium - ICP 200 40,000

Beryllium - ICP 5 I

Cadmium - ICP 5 I

Calcium - ICP 5,000 1,000.000

Chromiu_n - lOP l0 2

Cobah ICP 50 10,000

Copper ° ICP 23 5

Iron - ICP 100 20.000
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Table 4.4 - continued

Project Reporting Limits

Defense Depot Memphis, Tennessee

Compound/Analyte Water Soil

277 61

Magnesium - iCP 5,000 1,000,000

Manganese - ICP 15 3,000

Mercury - CVAA 0.2 0.1

Nickel ICP 40 8

Potassium - ICP 5,000 1,(100,000

Silver - ICP 10 2

Sodium - ICP 5,000 1,000.000

Vanadium - ICP 5,000 1,000,000

Zinc - ICP 20 4

Instrument

Table 4.5

Field Equipment Preventive Maintenance

Defense Depot Memphis, Tennessee

Activity Frequency

pHmeter

CoeducdvityMeter

Battery replacement or
electrode cleaning

Battery replacement or

probe cleaning

As needed (indicated by LCD

display) or as specified in the
instoJment manual.

As needed (indicated by LCD

display) or as specified in the
inSLl"Omenl 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 C"NM 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

Generic QAPP.
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4.16 RECONCILIATION WITH DATA QUALITY OBJECTIVES

The final activity of the data quality evaluation is an assessment of whether the data

meets the DQOs. A discussion of all data qualfiy measures can be found in Sections 8.5
a/td I I of the DDMT Generic QAPP.

4.17 PERFORMANCE AND SYSTEM AUDITS

The laboratoq, QA officer will car_ out performance and/or systems audits to insure
that data of known and defensible quality are produced dufing the program.

4.17.1 System Audits

Systems audits are qualitative evaluations oI components of the laboratory quality
control measure systems. They determine if the measurement systems are being used

appropriately The audits may be carded out before all systems are operational, during

the laboratory program, or after the completion of the laboratory program. Such audits

typically invo}ve 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

4172 I The performance audit is a quantitative evaluation of the measurement
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 o1 the analytical data. Based on this evaluation, the laboratory QA Officer will
implement corrective actions as necessary to ensure thai reliable data is oblained

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 fails to operate
properly, the instrument will either be repaired in-house (if possible) or will he sent oul

for repairs and another instrument equivalent to the original will be substituted.

4.18.2 Analytical Laboratory Instruments

Preventive maintenance for laboratory instruments is discussed in detail in the
laboratory CompQAM.
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4.19 DATA QUALITY INDICATORS

A discussion of the QC measures used for Data L_vcls 2, 3, and 4 is prcsenled in
Section 11 of the Generic QAPP. Also included in Section 11 are the formulas for

calculating the accuracy, precision, and completeness of the data,

4.20 CORRECTIVE ACTION

4.20.1 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 arty, 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, and 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 ext r,_cdon) 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;
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Sample detection limits for each compound;

Sample dilution factors;

Quality control check sample summaries including pement recoveries, relative

percent differences, and respective QC Limits;

Calibration and instrument tuning performance summaries;

Appropriate Chain-of-Custody;

Completed Cooler Receipt Form including temperature information;

Completed C_-_e 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 wilt be reported on a dry weight basis with percent moisture reported.

4.22.1.3 These data requirements will be included in the raw data submittal ms well
as in electronic form.

4.22.2 Data Report Submittals

The data report submitted by Parsons ES will include the following information:

Sample IDs, including data collected;

Validated sample resuhs (at detected concentration or as less than the specific

quantitation limits);

Internal quality control results (lab blanks, surrogate spikes, duplicates, spike

sample results);

• Cross reference table matching sample IDs to QC sample lds (including field

duplicates, equipment rinsate blanks, and field blanks);

• Discussion of the data validation findings, including all non-complaint results

and definitions of data qualifiers used.

4-29

1:17 _2_ 3W LA N S_W ORK PI.ht'%_'I.',VW_ 01/20/'_B



277 65



277 G6

SECTION 5

INVESTIGATION DERIVED WASTE PLAN

In the hiDowiag sections, the disposal of dewlved waste_ 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 nomposate sample will be used for the characterization of the

waste. The discharge will he conducted m accordance with the DDMT induslJial

discharge permit application (currently being apphed for). The processed water will be
collected in a storage tank for disposal to the City of Memphis sanitary sewer system

(consistent with the permit). Solids will be allowed to serde out of the water before

being _ansferred to the treatment system.

5.2 STORAGE, ANALYSIS, TREATMENT, AND DISPOSAL OF
INVESTIGATION-DERIVED WASTES

All monitoring web and soil boring cuttings will be collected and placed in DOT-

approved drums or in a zolloff. A label will be affixed _ each drum clearly indicating

the boring number ancl depth interval from which the cuttings originated. The site

geologist will maintain a log detailing the disposition of cutUngs from each hole. The
drums wig be stored in a location at Dunn Field as specified by DDMT pending the

results of the chermcal analysis which will determine the disposition of the contents.

5.2.1 Soil Waste

5.2.1.1 Analytical sarnple 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 wfl2 be submitted to DDMT detalhng 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 t_atment and disposal of the

HW in accordance with applicable federal and State of Tetmessee 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 m shipping to the environmental laboratory. Of
particular concern are cuttings with metals (primarily arsenic, chromium, and lead)

contamination. The R/Report ,eported widespread occurrence of metals concentrations

in both surface and subsurface soils. A number of these samples were obtained from
areas with II0 k/]own source Of metaL_ contamirlation

5-1
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3.2.1.2 Soil and cuttings from _c dccontam_nation operations will be collected in

drums. The slic llcologlsl will record the weal numbcr(s) f;om which deconmmlnation
sadimcnts wcrc added to the drum. Lab¢linll anti bemilinll of rbe drums from

dccontaminatlon will falinw the same p£OCedLt_S as the drums of drill cudinlls.

$.2.2 Classification and Disposal of Soil Was[e

If the analysis of a soL[ samp]_ indicates that orlladic compounds or metals cxcced
either thticral or smtc TCLP limits (whicbevcr is more stzinllcn0, then th_ drum(s)

associated with that sample will be considered HW and will b_ disposed in accordancc

with federal and state r_qnlrcmcnLs. Dzums coIItalnlnll cuttlngs that were rc¢omm_aded
io be considered non-hazardous will be disposed only upon spccLfic written inst_alctions
from DDMT.

$.2.3 Personal Protective Equipment and Disposable Equipment Waste

A]I disposablc pcrsonal proteclivc equipment (PPE) waste (ll]ows, covcral]s,

dccont,aminatJon supl01ics, ]®otectivc ¢ovcrinll$, l_sph'Rlor canisters, booties, ;tnd spl_sll

suits) anti disposable equipment (DE) waste (plastic ground and cq®pmcnt covers,

Teflon® _ubinll, conduit pipe, and aluminum foil) used during dic s_ciy will be collected

and double bagged. PPE and DE wa$[e$ _r_ llencragy ¢las$1/ied as non-hazmfdotls wasps

and will be disposed in dumpstcrs 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

implementing the project.

6.1 PROJECT OBJECTIVES

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 reconmlend 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 faallimte progression of RI/FS investigations.

E Prepare a quantitative human risk assessmenl and a qualitative ecological risk

assessment for the site (optional).

P. To devise and compare feasible alternative actions including a no action

alternative (optional).

G. To prepare an EE/CA that recommends and justifies appropfiate preferred OE

Removal Alternatives (optional).

6.2 PROJECT TEAM

Figuz_ 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 Durra Field which

poses a safety hnTard in that unexploded ordnance (UXO), chemical warfare material

(CWM), and other chemicals associated with the Chemical Warfare Service may be

6-1
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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 evaleate altemmive means of addressing the

safcty _'ld health problems pLu_lnt to Lhc Comprehensive Emdronmemal Response.

Compensation, and Liability Act (CERCLA) Section 104, and the Nmiona_ Comingency

Plan (NCP) Sections 300.120 (c) and 300,400 (e). The CEHNC will supp[y final reports

to Persons ES including data end information gathered from previous sampling activities.

This information will be the basis for preparing the OE Ch_acted_tion 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 that Pmsons ES will follow m

complete the project.

6,$,1 Perform Site Charactcrizatien

6.5.1.1 Site chLwac[erizalion activities to be performed at Dunn Field will follow

the procedures and objective_ described in the Scope of Work and in the Work Plan.

Investigation activltlcs to bc pcrformcd include a geophysical survey, surface and

subsurface soil s_npling and ana[ysis, soll boring and monitoring well insmllmion, and

samp[ing _md analysis of wazer samples.

6.5.1.2 A video rope of each activity performed during thc Site Characterization

will be prepared and submitted as part of the Engineering Rcporz. The location of site

charactcrizalion activities such as samplin_ will be surveyed and mapped by a Tennessee

registered land survcyor,

6.5.2 Datn Management

6.5.2.1 Data collcctcd with each of the geophysical instruments wiH be posl-

processed in the fic[d _cr downloading,. Pos[-proccssing will primarily involve ens_ng

_hat Survey lines we_ cor_cfly recorded with respect to their survey dlrcclion, distance,

and gv_d coordinates. Al_er post-processing and data-checking is complete, the

_cophysical data will bc processed into an ASCII delimited fiIc The dam will then bc

input into a mapping so_wa_e pack_gc (Surfer ® for Windows or comparable) and the

locations and magnitudes of the gcophyslcal signals will bc plotted on a plan-view map.

Final versions of the data and oulput files shall be compatible with Inte_mph

Microstation. Both electronic and hardcopy versions will be delivered to CEHNC

6.5.2.3 Level 1 and 2 analytical dam data packages on _roundwatcr and soil

samples are detal]ed in Section 3.2.2 of zhc QAPP. Level 3 data packages a_
summarized in Table 43 Level 4 de[ivembl_s are _hc same as Level 3 v,_th the addition

of all the _mzeduccd en_lytic_l data.
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6.5.3 Letter Reports

6.5.3.1 Data gathered during the field effortwill be presented in the form of letter

reports. The ]et_er reports to be prepared include the following:

1. Analytical Letter Reporl,

2. [DW Letter Report, and

3. Geophysical Report o f Field Dam.

6.5.3.2 The Analy6cal Letter Report will summarize the findlngs of the soll and

groundwater sampling. The IDW Letter Report will identify the ]ocadon and number of

IDW containers, 0nalylical information and identify disposal options. The Geophysical

Report will provide the data gathered during the geophysical investigation.

6.5.4 IDW 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 Generic Quality Assurance Project
Plan.

6.5.5 Meetings and Public 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 he included in the EE/CA Report
discussion of overall site risks.

6.5.7 Prepare EE/CA Report

The EFnCA reporl will fully discuss the field work and subsequent evaluations and

recommendations. Ahemative plans arc to be developed 1o 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 after a meeting):

2) Record of Telephone Conversations (due 5 days after a conversation);

3) Master Schedule (submitted with this document); and

66
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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 m 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 Envtrnnmemal Resources Protection Plan (ERPP) has been prepared for the

Engineering Design at Dunn Field located at the Defense DisUibut_on Depot Memphis,

Thrmessee(DDMT). The propose of the ERPP is to ensure compliance with the National

Environmental Policy Ant (NEPA) and Army Regulaunn (AR) 200-2 such that proposed

activities at the site avoid or minimize potential adverse environmental impacts.

7.1 SITE LOCATION

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

southwest Tennessee (Figme 1.1), apploximately 8 miles east of the Mississippi River

and 6 miths north of the Tennessee-Mississippi State line (USATHAMA, 1982). DDMT

cnnsis_ of approximately 642 acres and is comprised of the main depot, Dunn Field (a

bulk mine*al storage/Mstorlc waste disposal area), military housing, and outdoor

recr eatio hal facilitins. The mvesngatmn 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 curremly used for bauxite storage. Based on information obtained

from depot records and inte_iews with former depot mihtary personnel, OE and CWM

have been buried in trenches and or pits located in Dunn Field.

7.2 _IELD ACTIVITIES iNVOLVING ENVIRONMENTAL

RESOURCES

The field investigation is designed to determine if _1 eel degJradation products,
or decontamination consdment.s are present and are migrating from the btmal sites. The

current plan does not include field investigations at areas af potential impact where

public activities may occur, and where sensitive natural and historic envilonments may
exist.

7.2.1 VEGETATIVE SPECIES REMOVAL

7.2.1 The Engineering Design field investigation will include brush clearing

involving perennial species (1 inches in diameter or smaller). This action is required to

opelate 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 (Ir:es) are determined to impact the investigation,
parsons ES win advise CfiHNC and DDMT. No further site acdon 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 (1 foot by I foot).

No areas of concern have been identified at Dunn Field.

Borings are to be completed as groundwater monitoring wells.

7.2.3 STREAMBI_D SEDIMENT DISTURBANCE

Sampling activiries will not be performed in st_eambeds or sU'eam banks.

7.3 KNO_/N SENSITIVE ENV]RON_NTAL RESOURCES

Tl_er e a/_ no known sensitive environmental resources at Dtlnn Field,

7.3.1 ENDANGERED ANIMAL SPECIES HABITAT

7.3.1 There axe no wildlife species of concern known to occur or having potcntlal

for occurrence at or near the site. The most p_'evalent ardmal specie_ at the site are

roaches (Battella _ermaalea_, rats (Ratms nomealeus_ and mosquitos ICalex/ (COE a,

1995).

7.3.2 Fauna observed at Dunn Field include the following: _ni_el (Sniuras niger),

Red fox (Valpes vulpes fulva), morning dove (Zcnaidura mauroura), quail (Colinus

virginianus), and box tu_es (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

(Ouetcus valutina/(COE a, 1995).

7.3.3 ARCHAEOLOGICAL RESOURCES

ThEre are no cultural resources identified at Dunn Field Dunn Field is located on

land originally used for cotton cultivation (COE a, 1995). Sampling activities will not be

conducted in known or suspected a_chaeological sites.

7.4 POTENTIAL ENVIRONMENTAL RESOURCE IMPACTS

"Ihe primary potential environmental resources impacts of the Dunn Field field

investigation will result fTom limited vegetative clearing and monitoring well installation

aedaldes. Procedures outlined in this plan will be strictly fniiowed tc avoid violation of

7-2

ixn _ _ _wo Rr._t_ms._.ww6 01f21)/98



277 7!)

any federal, state, or local environmental statutes or regulations, or unnecessary
disturbance of natural habitat.

7.5 kREQUIRED MITIGATION PROCEDURES

F_d investigation activities at Dunn Field have been developed to avoid imIJac_ to

sensitive resources. For this reason, extensive mitigation is not anticipated. However,

the following general mitigation procedures will be followed during all field activities:

L L,npaets to sensitive species will be minimized during the field investigation

activities by avoiding known or suspected sensitive wildlife habltats idemified

pmviously.

2. Areas that mceiw brash cleazing _:ea_ncnt will be allowed to rcvegetate

naturally afFcr field sm'vey activities are completed

3. If major mitigation is re,quizod, 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 field work has made a fiite- fipealfic Safety and Health Plan (fifiHt j) a

principal concern both during project planning and in the field Planning and field personnel must

develop a health and safety consciousness, avoidin8 unnecessary risks.

1.12 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 material (CWM) sites. The sites are located on Operable 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 _re being conducted at field work sites.

1.1 3 This SSHP provides general guidance for making decisions during field activities.

Sections covex field personnel responsibilities and work procedures, physical and chemical risks,

emergency procedures, and levels of persona] protection. Site-specific information such as a

project description and site history, a contingency plan, a list of emergency contacts, and

necessary health and safety equipment are also discussed. Appendix B of the work plan contains

the UXO subcontraetor's safety plan which provides guidance on ordnance avoidance during

geoleehnieal operations. Attachment A-I contains an Accident Report Form and Attachment A-2

contains a Plan Acceptance Form. Attechraent A-3 eontalra an Occupatiortal Safety and Health

Administration (OSHA) Job Health and Safety Protection Poster. Attachment A_ contains

infonnation on the Chemical Agent Identification Sets (C,Mfi) suspected to be buried at the site

and Attachment A-5 contains Material Safety Data Sheets 0VISDS) for the four primary chemicals
of concern at the site

1-1



277

1.2 APPLICABIL[ 1 Y

1.2.1 The plan provisions are mandatory for all on-site _-_ivides undertaken _ OU1 by

Parsons En_nee_ng Science, Inc. ('P_son_ ES) personnel. _1 site a_es comply with the

provisions of the Corporate Health and Safety _I&S) Polmics and Procedures _u_ _d

ap_ic_le standards in 29 CFR parts 1910 and 1926. As ske actixides change, this pl_ may need
to be modified. Such mod_cctlons arc sub_tted as SSHP addenda and are numbered

sequentially. All SSHP addenda are renewed and approved by the project I-I_S M_ager.

1.2.2 Parsons ES personnel will be involved in potesti_y h_zLrdous matermi _¢tl_es

at this site, however "the Edgewood Research Development & Engineefi_.g Center (EROEC),

provided by DDMT, will be responsible for on-slte sample aa_y_s and ak monltonng associated
with the health e.nd _¢fety aspects related to CWM. Parsons ES personnel will be kncwhidge_hi

of'the health and r_t_ety b_rds _soc_ted _ the reposed CWM buried at the site.

L23 Subcontractors must subn_t SSHPs to the project H&S M_nage_ addrcs_ng

haT_rds associated w_th thei_ specific proje¢_ act_tles. $ubcon_'a_or plexus must comply with all

•ppllcable standards in 29 CFR parts 1910 and 1926, and be reviewed by P_om ES prior to

cementing specific _te tasks. Subcontractors I $$HPs will be attached _o the Work Pl_ _s

appendices.

I 2 3 A]_ Parsons E$ personnel mus_ read this plan _,nd subr_l a _gned Pl_ Acceptance

Fo_ pr_o_ to the start of the work at this site. The Phm Acceplance Form is shown as

Attachment _2.

1.2.4 _ pro_ect work will be conducted in accord_ce vAth Parsons ES's standard

policies for hazard comrnur_cation Mate_ safeW data shee_s for _ny chemicals brought on site

will be locked _ Parsons ES's f_eld office. Site ofiemmion and _r_in_ng will be provided to _ll

new employees brought on site and this will inchide an over_ew of_U k=own haT_rds associ_ed

_Ath the site A copy ofP_so_s ES's baird communication program will be located at the filed
office.

1.3 Sll'l_ DESCRIPTION AND HISTORY

1.3.1 $1I_ LOCATION

The DDMT is located within the cit'/ limits of Memphis, Tennessee in southwest Tennessee

(Figure I l). approximately 8 miles east of the Mississippi River and 6 miles north of the

Tennessee-IVfisslssipp_ Sia_e line (USATHAMA, 1992). The Memphis Intemmional AL-port is

located about one mile southeast of the DDMT The depot has been closed and is malnta_ned by

the Defense Logistics Agency and under the control of the Defense Distribution Region East

(DDRE). The depot• is currently undergoing Base Realignment and Clo_ure (BRAC) activities

(CEH/qD, ]997).
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1.3.2 S11_ DESCRIPTION AND HISTORY

1.3.2.1 DDMT consists of approximately 642 acres and is comprised of the main depot, a

bulk mineral storagePaistori¢ waste disposal area, militaly houting_ and outdoor recreational

facilities. The major features of the DDMT are show_ in Figure ].l. The bulk mineral storage

area/historic waste disposal area, known as Durra Field, is located north of the main depot area.

Based on information obtained from depot records and interviews with former depot militaJy

personnel, ordnance and explosives (OE) and CWM disposal occurred exduslvaly on Dunn Field

(OUI) OU] is divided into four separate areas (Are, as A through D). Historical information

hidinates that CWM have been buried in trenches and/or pits located in Areas A a_d B.

1.3 2 2 DDMT was officially activated on January 26, ]942 8_ the Memphis General

Depot. Shice that rime, the depot mission and functions have been related to the Army Engineer,

Chemical, and Quartermaster Services. DDMT provided supply, stock control, storage, and

maintenance for all three services (USA_ ]982).

1.3.2.3 The history of OE and CWM disposal on Durra Field began in July 1946 when

twenty-nine mustard-figed German bombs were destroyed sad 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 inaking and contaminated the rail lines and freight cars that contained the

munitions (USATI_MvI_ 19:82). Prior to reaching Pine Bluff, three rmiears were identified as

containing leaking muhit/ons and these cars were transferred to the Memphis Generxi Depot for

proper handling. The rallcars were staged in the main depot area for unloading and

decontmnination. As the bombs were unloaded from the rallcars, those found to be leaking were
taker, to a slurry pit constructed in Dunn Field for draining nfthe mustard. Tlie pit was reportedly

30 feet long, 7 feet wide, and 12 feet deep (USACE, 1995a) and contained a chindde of lime

sinn% The bombs were drained by shooting holes into the nose of the; bombs using a rifle and

allowing mustard to drain into the siur_ pit. Reports indicate the drained bomb casings were then

destroyed in a shallow trench using dynam/te hi case any of the bombs CONtained a burster charge.

A total of twenty-four :800 kilogram (kS) and five 250 kg bombs were destroyed sad of these only

the small bomb casings contained a burger cha_ge (USACE, 1995a, 1995b). Alter draining had

destruction operations were comphited, all mustard contaminated items (wood, ¢lothing, etc.)

were placed into the alun3' pit and trench and burned The exact location of the siuro" pit and

trench for exploding burster charges is not known, however records indicate that the suspected

location may be south nfthe existing parking lot in Area A (USACE, 199:8e, 1995h). Another

possible location of the siun 7 pit has been identified as a series of three burial pits reported to

contain ddorinated lime CUSACE, 1995a, 1995b). The suspected location of these chlorinated

lime pits is in the southern portion nf Area A. Both suspected locations _re shown in Figure 1.2

1.3.2.3 During the early to mid 1950s, "Chemical Agent Identification Sets (CAIS) -
designated as K95]/K9:82- were disposed and buried in Dunn Field, The CAIS set contained

small glass ampoules bf mustard, lewisite (a vesicant chemical agent), ehloropicrin, and pliosg_e

wh_eli were stored in sealed cylindrical metal containers. CA1S stocks found to be leaking or

broken dunng periodic inspection were reportedly buried in Dunn Field (USATHAMA, 19:82)

The damaged CAIS may have been broken up and neutralized with chlorinated Iime, however
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reports indicate that on at least five or six occasions the sets were put into the pits intact

(USACE, 1995a). A description oftha K951/K952 CA1S sets is presented in Attachment A..4.

1.3.2.4 The reported disposal areas are neared in Area B and posslbly Area A. The

known locations of CAIS disposal are shown in Figure 1.2. ReCOrds indicate that the larger area

in Area 13 also contains outdated or damaged food stocks (USATHAMA, 1982 and USACE,

1995b).

1.32.5 The remains of destroyedor partlallydestroyed OE are alsobuned m p_tson Dunn

Field (Area A). Reports indicatethat a 3.2 inch mortar round, smoke pots, hand grenade$

(smoke), and other unspecified OE are buried in these pits (USACE, 1995b).

1.3.2.6 In addition to the chemicals and ordnmace described above, other chemicals

associated with the use of chemical agents such as Decontaminating Agent Non-Corroslve

0_ANC) have been buried in Duma Field. The deeontamin_at DANC disposed at Dunn Field is an

organic N-chloroamide compound in solution with 1,1,2,2-tetracMoroethane. DANC typically
contained 90% to 95% l,l,2,2.tetracgloroethane. Chlorinating compound number 1 (an N-

ehlor oamide) and 1,3 _dichloro -5,5-dimcthylhydanmin (KH-195) were used as organic chlorinating

compounds in DANC.

1.3 2.7 Food stocks, palms, adds, herbicides, and medical waste were also destroyed or

buried in pits ands trenches in Duma Field (CEHND, 1997).

1.4 SCOPE OF WORK

1.4.1 lntroductinn

Parsons ES field aotivities will include: performance of a geophysical survey; installation of

soil borings and monitoring walls; surface soil, subsurface soil and groundwater sampling; and

coordination w/th subcontractors of non-intruslve and intrusive investigations at this site.

1.4.2 Geophysical Investigation

A geophysical investigation will be performed to invegigatd/eharactexixe two areas within
Areas A and B in Dunn Field suspected to have burial pits where chemic_d agent identification sets

(CAIS sets), bomb casings (drained mustard gas bombs) and/or a slurry of mustard gas and
chlorinated lime may have been buried. Tb/s objective will be achieved by aeemataly locating mad

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

1.4.3 Soil Boring and Monitoring Well Installation

S x soil borings wig be in_talled at Dunn field to characterize the migration of CWM or

CWM degradation p_oduets from the suspected burial pits into surrounding soil. These borings

will be intentionally positioned outside the boundaries of the suspected pits Each oftha borings

wig be completed as a monitoring well

1-6
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1.4.4 Surface/Subsurface Soil and Groundwater Sampling

SurfaceJsubsurface soil and groundwater samples will be coge_ed and anniyzed 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 Duma Field Surface and

subsurface soft samples wffi be collected fi-om the monitoring well borings Groundwater will be

sampled from the six newly inalalled monitoring wells and *;wo existing monitoring wells

1.5 PROJECT TEAM ORGANIZATION

An overnil responsibility chart is presented as Figure 1.3. Table I.l desctibes the

resportsibildies of all on-site subcontractors and personnel and the names of principal on-site

personnel are listed below.

Project Manager: Walker J. Duncan, parsons ES, Atlanta, Georgia

Site Manager/Site H&S Officer (Geophysical Investigation)

Tamir Kinff, Parsons ES, Atlanta, Georgia

Site Manager/Site H&S Officer (Intrusive Investigation)

Tom Bnisel, Parsons ES, Atlanta, Georgia

Project Health and Safety Officer:

Subcontractors: UXO:

Drilling:

An_ytical:

Surveying:

Scott Rowden, Parsons ES Atlanta, Georgia

CMS International, Inc., Tampa, Florida

Adanta Testing and En_neering, Atlanta, Georgia

GP Environmental, Gnithersburg, Ma_land

To Be Determined
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Title

Projecl Manager

Project Health
and Safoty
Manager

Site Healthand

TABLE 1.1
ON-SITE PERSONNEL

GeneralDmcripEon

AdvisesProjectM_n_gcr on

all aspectsOfH&S

Reports to the Project Hd_
Mnna_er _1 all _spccts of
heahh and saf_ on s_.
Performs day-today H&S
tasks. Stops work if any
opgrath3n thr cards work or

public health or safety.

?77 97

Resp omibilities

• Pr_ar_ and orgnm_es the background r_icw
ofth_ situation, the Fidd Sampling P[at_ th_
Quality Assurance Plan,theSSHP, and th_
field _m.

• Obt.im pemfissic_ for s_ across and
eoordln ales aclJvi_g$ with appropriate
officials.

•Bdets the field Izams an their speiniie
_signmcots.

• Usesthesitehealthand safetyofficerItoensure
that safely and health requirements are met

• Se_s as tho liaison with public o_clals.

• Provides toohninal su ppor t o0aleeming heafih
and sff=b' iss._.

• Ensues thai tl_ parso_s ES hcafih _d safoty
protocols being followed conform with
¢_tablished industry protocols.

• Confirms each team member's suitability for
•._rk based on a physician's r_e_'araendation,

• Conducts field health and s.af_cy audits to
eaasure SSHP confarmaar= and Parsons ES
policy ¢cxnplianr_.

• Certifiestha_ aIl workersl_veproperIrainlng

• Ensurea Lhat Parsons ES and aE subcontractors
perform peesonal ittspecfions of prate_ve
equipmcmt and clothing prior to, during, and
after each use. '

• Ensures that Parsons ES's _d all

subcontractors' ptoteetlv¢ elothin B and
¢quipmwa are properly stored and maintained.

• Controls _t_ and exit at the access Control
Points¸

• Monitors Parsons ES persoanel for si_s of
s/xe_s, such as cold exposure, heat strips, and
fatigue.

• Impleancmt_ the SSHP.

• P fior to earh work cvemt, =onducm inspections
to determine if the SSHP is being followed¸
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TABLE 1.1 (Continued}
ON-SITE PERSONNEL

Title General Dg_cripfion

Si_ Health and P.ep_ m _ the Proj_ H&S
Safety 0i_¢¢r Manager on all v.sp_ of
(cont'd) h_lfo and safety on site.

Performs day-to-day H&S
ta_l_. Stops work if any
operation thr_t_ work or

•public health or safcW,

Site Manager Responsible for field te_m
opcratin_ and safety.
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2.0 SAFETY AND HEALTH HAZARDS ANALYSIS

Both physical and chemical hazards will present a risk to workers at the DDMT. The level

nf 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 •

injuIy

2.1 PHYSICAL _S

2.1.1 Underground U|Uities 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 he

encountered, and, if'so, where such underground utilities axe located. DDMT perscnnai shall he

comaeted before starting any subsurfar, e activities, and information concerning buried utilities

will be olitelned. A digging permit will be obtained _om DDMT by the Parsons Site Manager

prior to commencing any inmzsiv¢ activities. DDMT will lie responsibin for the clearance of
buried utilities

2.1.2 Unexploded Ordnance

CMS International of Tampa, Florida will provide tethnical assistance in dealing with UXO

A copy of the UXO suhcontraetor's safety plan is provided in Appendix B of the Work PI_a.

Guidance for UXO avoidance during site aetlvi_es is a/so provided in Appendix B.

2.1.3 Overhead Etectrical Lines and Thunderstorms

2.1.3.1 Precautions will be exercised when drilling near any ovexhead electrical lines. The

driller mu_ maintain a safe clearance distance between overhead utility lines and the drill rig

mast at all times. The minkaum lateral di_ance between overhead electrical tines nfS0 kilovolts

(kv) or less and the drill rig is l0 feet. For lines rated over 50 kv, the mingaum lateral clearance

between the lines and aay pan nf the rig is 10 feet plus 0.4 inch for eaab kv over 50 kv.

2,1.ll.2 Drilling operations must cease during thunderstorms. The SHSO will determine
when these conditions exist.

2.1.4 Slip, Trip. and Fall Hazards

2.1.4.1 Work sit¢_ may contain slip, trip; and fall ht-grds for site workers, suc_ as:

• Holes, pits, or ditches;

• Slippely _ffaces;

• Steep grades;
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• uneven grades; 2 7 7 1 0 2

• Sharp objects, such as nails, metal shards, a_d broken glass;

• Weather conditions,such as snow willmake surfaces_ppery and obscure visibility.

2.1.4.2 Site personnel will be instructed to look for potential safety b,-,-ds and

immediately inform the SHSO or the Site Mmmgnr about any new hazards, If the b_rd cannot

be immedlataiy removed, action must be taken 1o warn site workers about the hszard.

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 hirtln 8 or panning over personnel, or overturning of vehicles.

Vehicles and heavy equipment design and operation will be according to 29 C/'K 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, _res, horn.

and other safety devices will be checked and maintained in good working order

throughout the duration of field activities.

• Large constnmtion motor vehicles will not be backed up unless the vehicle has a reverse

signal alarm audible above the surroundki 8 noise hivcl_ backup warning lights, or the

vehicle is backed up only when an observer signals it is safe to do so.

• Construction and heavy cllulpment will be provided with necessary safety equipment

including seat belts, roll-over protection, emergency shut-off during roll-over, backup

wanting lights, and audible aiarms.

• 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-did 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 figs and

generators. The unprotected exposure of slte workers to this noise during aofivities can result in

noise-inducedheating loss The SHSO willensure that eitherearmuffs or disposablefoam

earpLugs are made available to, and used by, all personnel near operating heavy equipment, or

other sources of high intensity nolse. Hearing_protection is required any time the noise level

reaches 85 dbA or greater. Double protection is required anytime noise levels exceed 104 dbA.

Hazardous Noise Placards ,,viii be posted as required.

2 1.6.2 Noise monitoring will be accomplished by field determination - if the whispered

voice cannot be beard at a minimum three foot distanee - hearing protection will be required.

2-4
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2.1.7.1 General

2.1.7.1.1 Sweating does not cool the body unless moisture is r_oved from the body.

The use of personal protective equipment (PPE) reduces the body's ability to eliminate large

quantities of heat because the evaporation of sweat is decreased. The body's effort to maintain

aa acceptable temperature may become impaired and this may cause heat stress Increased body

temperature and physical discomfort also promote i,vltabi[ity and a decreased attention to the

performance of hazardous tasks.

2 1.7 12 Heat related problems include heat rash, fainting, heat cramps, heat exhaustion,

azld 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 ponl in the lower

extremities. As a result, blood does not return to the bean to be pumped back to the brain and

fainting may occur. Heat cramps arc painful spasms nfth© muscles due to ec¢cessive salt loss

from profuse sweating. Heat exhaustion occurs due to the ggge fluid and salt loss from profuse

sweating A person's skin is clammy and moist; and nausea, dizziness, and headaches may be

¢xhlbited.

2.1.7.1.3 Heat stroke oc_rs when the body's temperature regulatory system has failed.

Skin is hot) dry, red, and spotted. The effeoted person may be mentally confused, delirious, and

convulsions may occur. A person exhibiting signs of heat stroke should be removed from the

work area to be shaded area immediately. The person should be soaked wlth water and fanned

to promote evaporation Medical attention should be obtained immediately. EARLY
RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEA]q$ OF

PREVENTING BRAIN DAMAGE OR DEATH.

2.1.7.1.4 Monitoring of personnel wearing PPE should begin when the mnbinnt

temperature is 70*F or above. Table 2.2 presents the suggested frequency for such monitoring.

Monitoring frequency should increase as the ambient tempera_re increases or as slow recovery

rates _re observed. Heat stress monitoring should be performed by a person with a currem first.

aid certification who is trained to recognize heat stress symptoms. Other methods for

determining heat gross monitoring, such as the wet bulb globe temperature (WBGT) index from

American Conference of Governmental Industrial Hygienist (ACGIH) Threshold Limit Values

(TLV) boaldet can he used.

2-5



Table 2.20)

SuggestedFrequency ofPhysielogicalMoniteHng
For Fitand AcclimatizedWerkers(a)

Operable Unit(OU) !

DefenseDistributionDepot Memphis

Memphis, Tennessee

277 104

Adjured
TemperatureS)

Normal Work
Ensemble( c)

Impermeable
Ensemble

90OF (32.2oC) After each 45 Afar each 15
or above minut¢_ of minutes of

_ork work

87.Se-90OF After each 60 ABet each 30

(30 8_.32.2oc) minutes of minutes of
work work

g2 _°-87.5¢F ARer each 90 A_cr each 60

(28 1°- 30.8°0 minut_ minutes of
work work

77 5a-82.5°F After each 120 Afar each 90

(25.3 _- 28 I°C) minutes of minutes of
woth work

72.5¢-77.5°F Al_r ¢,ach 150 Ai_ each [20

(22 5_- 25.3°C) m_ut¢_ of minutes cf
work work

(D NIOSWOSHA/USCG/EPA, 1985.

(a) For work Icvcls ¢_f250 kilo_lc)nes/hour.

Co) Calevlate the adju._d ait teml:Crature (ta adj) by uslng the equ._tlon:

la _dj -- ta + (13 x percem _e)
where: ta is the ah"temperature iv. '_F.

M_asm_ air t_mperatare (_a) with a stan_a_ merc_y-in-gla_ Ibermometer, with the bulb sl_ielded
flora _t_iant h_aI

F_timfe per_m gtmshiae by judging whal p_.,._.t time the s_m is not _overed by clouds that a_
thick _nough to produce a shadow ( 100 _nt _hine - no cloud cover and a sharp, didact
shadov_, zero percent sunshine - no shadows.)

(c) A normal v_rk tmsemble co_is_ of co.on _v_rslls or other cotton clothing with lang siee,,_s and

pants.
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2.1.7.2 Early Symptoms of Heat Related Problems 2 7 7 J 0 5

Early symptoms of haat related problems include the following:

1. Decline in task performance

2. Lack of coordinatlon

3. Decline in alertness

4. Unsteady walk

5. Excessive fatigue

6. Muscle cramps

7. Dizziness

TO monkor the worker, measure:

• Heart rate. 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.

shorten the next work cycle by one-third and keep the rest period the same

If the haan 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 9g.6°F (37 6°C). shorten the next work cycle by one-

third without changing the rest period.

If oral temperature still _xeeeds 99.6°F (37.6°C) at the beginning of the next rest

period, shorten the following oyole by one-thfrd.

Do not permit a worker to wear a semipermeable or impermeable garment when

oral temperature exceeds 100.6°F (38. I°C).

2.1.7.3 Prevention of Heat Stress

Proper training and preventive measures will aid in averting loss of worker productivity and

serous illness. Heat stress prevention is particularly important because once a person sttffers

from heat stroke or heat exhaustion, that person may be predisposed to additional heat related

illnesses. TO avold heat stress, the following steps should be taken:

• Adjust work sakedules.

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 (alc-eondltioned, ff poSSible) of shaded areas to protect persennel

during rest periods.

Maintain worker's body fluids at normal levels. This is nec_ss_/to er_ure that the

cardiovascular system functions adequataly. Daily fluids intake must approximataly

equal the amount of water lost in sweat, i.e. $ fluid ounces (0.23 liter) of water must

be inge_cd for approximataly every $ ounces {0.23 kg) of weight loss The normal

tkirst mechanism is not sensitive enough to ensure that enough water wit] be drunk to

replace lost sweat. When heavy sweating occurs, encourage the worker to drink more.

The following strategies may be usegu[:

Maintain water ten_perazure at 59 ° to 60_F (1O°-16 6°C)

Provide small disposable _ups that hold about 4 ounr_s (0.1 liter)

Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute

drinks) before beginning work,

Urge workers to drink a cup or two eveo' 15 to 20 minutes, or at each monitoring

break. A total of I to 1.6 gallons (4 to 6 liters) of fluid per day are recommended,

hut more may he necessa._ "comaintain body weight.

• Train workers so recognize the symptoms of heat-rotated illnesses

• Rotate personnel and ahematejob f_nctinns.

Avoid double shiRs on@or overtime.

2.1.8 Cold-Relatefi niness

Exposure to low temperatures presems a risk to employee safety and health both through

the direct effect of the low tmnperaturc on the body and collateral effects such as slipping on ice.

decreased dexterity, and reduced dependablihy of equipment. Work conducted in the winter

months can become a hazard for field personnel due to cold exposure. Ag personnel must

_xernise increased care when working in cold environments to prcvent accidents that may result

from the cold. The symptoms of cold exposure include fi'osfaitc and hypothermia. Wind

increases the impact of cold on a person's body Work wig cease under unusually h._..dous

conditions (o.g., windchill less than 20°F. or wind efiig less than 30_F with prealpita_uin).

Systemic cold exposure is referred to as hypotherafia. Local cold exposure is generally labeled

frostbite. Recognition offae symptoms of cold-tainted illness will be discussed during the health

and safety briefing conducted prior to the onset ofsde activities.

• Hypothermin. Hypothermia is defined as a decrease in a person's core temperature

below 96°F. The body temperalure is normally maintained by a combination of central

(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 hypothermla 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 apathy, listlessness, and sleepiness. The

person remains conscious and responsive with norraal b]ood pressure and a core

temperature ot'93 2°F. The person must be removed immediately to a facility with

heat. As hypofaemfia advances beyond this point, the person has a ginssy sta_e, slow
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pulse, slow respirator/ rate, and may lose consciousness. Severe hypotherraia staft_

when the core body temperature reaches 91.4°F. Finally, the extrerinties start to freeze
hard and death could result

2.1.9 Snakes

A person bitten by a snake shoL_d tP/to lie stiI] and be quiet. If the bite is in the raTa Or leg,

keep the bite lower than the hen.n, Staying stig and holding the bite lower than the heart v,_ll

help to slow any poison spreading through the body Ice the affected area if swelllng or color

change occur. Get medical care ¢s soon as possible even if the snake was ]mown to be non-

poisonous, The use of snake bite ki_s is prohibited. Because most field work will be performed

in the winter it is doubtful if any snakes would he cncoumcred.

2.1.10 Ticks

If found crawling on a person, ticks should be removed and burned or smashed between

two rocks. Do not srnc_h ticks with fingers If a tick is found to be holding onto the skin, the

tick should be covered with Vaseline untd it can no longer breathe and backs out of the skin. At

that tmie, all parts of the tlak should be removed with tweezers Areas of the skin where the tiak

may have crawled, as wall as bite area will be scrubbed with soap and water. Hot showers are

to be taken as soon as possible after site dapar_re to wash away all ticks thal have not adhered
to the shin.

2.1.11 Insect Bites/Stings

21111 Mild insect bites should he treated by applykig a baking soda paste or ice

wrapped in a wet cloth. Bee stingers should he gently scraped offthe skin, working from the

side of the sting.

2.1 11.2 Persons who have haen bitten by a brown recluse or hinck widow spider should

be immediately transported to a hospital. The spider should be collected for confirmation of the

species. Reactions to a brown rechiae 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 approxlmatdy 15 1o 60 minutes.

followed by profuse sweating, rigid abdominal muscles, muscle spasms, breathing dii_co]ty,

sinrred speech, poor coordination, dilated pupils, and generalized swelling of Pace and
extremities.

2.1.11.3 If insect bites become red or inflamed or symptoms such as nausea, ¢t+,-Aness,

shortness of breath, etc., appear medical care will be sought Immediate care is needed ira

person is allergic to insect bites/alines, Personnel with insect allergies should inform the Project

Manager and Site Health and Safety Officer. [fan allergic person receives a spider bite or insect

bite/stlng, seek immediate medical attention,-heap the victim calm, and check vital signs

frequently, Rescue breathing should be given if neccssa_ to supply oxygen to the victim,

Swelling of the breathing passages may require extra hard blowing.

2.1.12 Poisonous Plants

2 ] ]2 1 The majority of skin reactions following contact with offendin 8 plants are aller_c

in nature and are characterized by:
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General symptoms of headache and fever;

Itching_

Kvdncss; and

A rash

2.1.12.2 Some of the most common and severe allergic rcactlons rcstflL from Contact with

plant_ of tho poison _vy Stoup, including polson oak and pcisou sumac. Such plants produce

_evere rash char_tvrlzvd by redness) bllstcrs, swelling, and intense burning and itching. The

victim also may d©velop a high fever and may be very ill. Ordinarily, the rash begins within a few

hours after exposure, but it may bc delayed for 24 to 48 hours.

2.1. ] 23 Thv most distinc_ve features of poison ivy and poison oak are their leavvs, which

are composed of three leatlvts each. In ce_aln seasons, both plants also havo gre_nlsh-wb_te

flowers and berries _at grow in clusters.

2.].]2.4 A person experiencing symptoms of poison ivy or poison oak shou]d remove

cont_inat ed clothing; wash all exposed arcas thoroughly wi_h soap and water. Apply calamlne

or o_r poison ivy/oak lob.on if the r_h is mild. Seek medical advice if a severe reaction

occurs, or if there is a known Idstory of pr_,vious sensitivi_. Oak and ivy cleanser can b_ _scd

aider si_c work or after potential exposure to reduce ch_nce_ _t'irHt atlon

2.1.13 Chemical spins

A spill kit will bc mainI_ncd at the sltc in case a ch_rmcal being used at the site (such as

sodium hypochlo_t_, a deco_tamln_ion chemical) is spilled. The kit will include spill absorbers

(spill socks, pads, and pillows), dlspos_blv bags, and a 35 gallon container. Approximately 28

gallons of spilled ol], coolant_, _olvcn_s, or water can b_ absorbed using the contents of the kit.

2.1.14 Permitted Confined Space

A pcnnlt-requ_red confined space is a confined spac_ that contains a potentially h_rdous

atmosphere, a matvHal that has the poten_al to engulf an entrant, a c.onfiguratlon such that an

entrant could _ct trapped, or any other rccoSnlzed s_dous safety or health h_TArd Permit-

confined spa_cs will no_ bc entered at Lhc si_c during this project.

2.2 CH_I_HCAL HAZARDS

Table 2.2 lists contamin_nt_ of concern that have been dctc_tvd or are suspected at Dunn

Field Potential contaminants w_i_ are suspc_cd based on reported disposal of Chcmlca]

Agem Id_ntifi_atlon Set_ (CAIS) of type K951/Kg52 are mustard, lewisite, cldoroplcrln, and

phosgene. These compounds a_ in_ludvd in T_]c 2.2 and a description of the K95]/K952 sets
is pr_semt:d as Attachrncm A_.

Table 2.2 contains a number o f volatilv o rg,_ni_ compounds detected in groundwater at th_

site Metals and semi-volatile compounds have also been detected in _oundwatcr at DDMT,

however, the_e non-volatile compounds do not present a h_alth hazard to personnel given th_

established minimum prot_ive ensemble (Level D) and the actlvltics to be performed.. Several

herbicides _nd polynucle_ a_vmatic hydrocarbons have been d_tec_cd in svils at DDMT.

108
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Tattle 2.2 lists the potcntiel routes of exposure and the symptoms for each conta_nant.
Other i.t'ormation such as Threshold Limit Values (TLVs), Pen_issibin Exposure Limits ('PELs),

Immediately Dangerous to Life or Health 0DLI_ values, and applicable properties axe also
found in this table.

2.2.1 Material Safety Data Sheets (MSDSs)

2 2 I 1 The H_-_d Communieatlon 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 imporlers are evaluated and that information concerning/heir hnrards are

transmitted to affected employers and employees."

22 1 2 Parsons E$ is responsible for providing HAZCOM training to their employees

The $HSO will ensure that b_7.rdous chemicals arc identified by appropriate waxnlng labels or

signs The PHSO will evaluate the ef['ec_veness of the h_:._rd communication program for site

work at DDMT during slt¢ audits. Based on these evaluations, it may become necessary to

provide edd_tlonal employee training _nd/or establish specific operating procedures.

2.2.1.3 MSDSs for mustard, Iewislte, chloropicrln, and phosgene are attached to th_s plan

as Attachment A-5. MSDSs will also be provided to workers by Persons I_S for chemicals

brought to the site for investigative work. They will be maintained in the field office for

immediate access by slte workers.

2.3 MEDICAL MONITORING

Personnel engaged in hazardous w_te operations arc required to be enrolled in a medical

monitoring program as required by 19 CFR lgl0.120(f). Medical survnillance on this project

wi_ also be in accordance with Department of the Army Pamphlet (DA PAM) 40-73. 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 survcdiancc of

employees at the various Parsons ES offices. Medical monitoring is also required for

subcontractors. A letter (signed by a physician) attesting to each individual's fitness for du W

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. I. 1 Pexsons ES staff will work onsite during survey, brush cleating, genghysicv] survey,

_ll boring and monitoring well installation, and groundwater sampling work. fiat anypoint in

the investigation CWM is detected, work is to stop immedlalely and aatwns outlined in

,_ecdon £ 0 will be taken immediately. Personnel will wear Level D protection:

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 Pemormal working away from established work zone areas will not he required to

wear safety boots, long sleeves, or hard hats.

3.1.3 During intrusive activities and soil/groundwate¢ sampling, personnel will be required

ta wear modified Level D protection consisting of the following:

Poskive-pressur¢ (slung) escape packs (supplied ear) for chemical warfare ageat

releases (ie lewisite and mustard);

Chemical-resistant clothing with hood (e.g. Sar_nex ®, PVC-coated Tyvek_);

Splash gngRles or safety glasses with side shields (when splash or flying particle

hazards exist);

Inner PVC gloves;

Outer butyl-rubber gloves;

Chemical-resistant butyl-rubber boots;

Hard hat when overhead hazards exist; _nd

Heating protection when near heavy equipment.

3.1.4 Level B and C p_otecrion may be required in the event that elevated PID or OVA

readings are encountered./jr at any point in the_ invesfg_ion CWM is detected, work is to stop

immedlalely and acdons outlined in Seclion £0 will be taken imme*ff_tely. For non-CWM

constituents, the Level B and C protective ensembles used will consist of the following:
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Levd B

• Supplied-alr full-face respirator, either SCBA or air line, pos/tlvc-pressure, with 5-

minute escape bottle;

• Chemlcal-resistant clothlng with hood (e.g. Saran_c¢);

• Irmerpoly_nylchlodde (PVC) gloves;

• Outer huWI-rubber gloves;

• Chemical-reshaant butyl-rubbersafety boots;

• Hard hat; and

• Heating protection when near heavy equipment

Level C

• Air-purifying, full-face respirator with organic vapor/high efficiency particulate air

(HEPA) cariridges (NIOSH and MSHA approved), depending upon potentiai

exposure risk;

• Chemical-resistant clothing with hood (e.g. Saranex ®, PVC-coated Tyvek*);

• llmer PVC gloves;

• Outer butyl-rubber gloves;

• Chemical-reslstam butyl-tubber safety boots;

• Hard hat;and

• Heating protection when near heavy equipment,

3.2 MONITORING REQIYIREM_NTS

32.1 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, airmonitoring

iastrmncnts will be used to identify mad quantify airborne' levels of chemical agents, organic

vapor, and combustible gases. Air monitoring will be conducted using the following equipment:

• Photoion;-atinn detector (PIE)) with gn I 1.7 dectron volt (eV) lamp or organic

vapor analyzer (OVA) to monitor for VOCs (calibrated, operated, and maintained by

Parsons ES)I

• Combustible gas indicator to measore the concentration of combustible gases or

vapors such as methane (calibrated, opdrated, and maintained by Parsons 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 ehloropicrln (used by

Parsor_ ES).

32.2 Air monitoring using the PID/OVA ® will be accomplished at the following times:

• When a differenttype of fieldactivitybegins;

• When intrusive work begins on a diffe*ent portion of'the site;

• Al_er each 2-foot hand auger interval (to be completed prior to drilling);

• After each 2-foot drilling interval; and

• Once each hour during drilling activities.

323 Air monitoring using detector tubes (for phosgene and chloropinsin) wi[[ be

accomplished at the following tlmcs:

When a different type of fiald activity be#ms;

When inmJslve work begins on a d_iTerem portion of the site;

After each 2-foot hcud auger interval (to be completed prior to drilling);

Once each hour during dsilling activities;

Irony airborne comamin_mts are detected using the PIDIOVA®; and

If suspect odors are noticed during drilling.

3,24 Both the PID and the combustible gas indicator will be calibrated daily, or as

required, according to their operating manuals (Appendix E).

325 The MINICAMS will be calibrated according to U.S. Army Technical lnstractlons

prior to each site activity mad will be operated only by qvMilqed ERDEC personnel.

3.3 ACTION LEVELS

3,31 The following action levels will be used to determine the required level ofprotectlon

for work activities. These measurements will he deternuned using the monitoring ins_ments

described earlier in this section, lf at any point "n the invesggation CWM _ detected, work is

to stop immedietely end actions outlined in Section 5.0 will be taken immediately. The

volatile organic compound (VOC) action Mvals are as follows;
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Concentration ofVOCs

in the Brezthina Zone*

0 - 1 ppm

>1 - 25 ppm

>25 - 1,000 ppm

> 1,000 ppm

Required Level
of Protectlon

Level D

Level C

Level B

Stop work; reevaluate activities at site area

3.3.2 The following action levels will be used to minimize the potential for fires or

explosions due to combustible gases:

Ccnccntradoa of VOCs

in the Breathln_ Zone

0 - 10% [lPl,

Above 10%

Reouired Action

Contlnu¢ normal work activities

Stop work_ rcgveluatg activities and site area

3.4 fil 1"]_-SPE I._[]q C TRAINING

Site-specific training will ineludc a kickofPtralning prior to intx_slve investigation acfivities

at this site to cover all aspects of this HSP, a pre-operafional survey Iobc conducted by CEHNC

and daily "ta_gate" training prior ta beginning work each day

3.4.1 Kickoff Training

The Project Safety Officer is responsible for developing a slte-specific occupational hazard

training program. This program vAll comply with the CEHNC approved Health and Safety Plan

(HSP) for the DDMT ske. The project Safety Officer is responsible for providing training to all

Parsons ES personnel and Parso_ ES subcontractors under Persons ES H&S supervision that

work at OU1 when the inlz_siv¢ investigation activities are being performed. This training will

cover the following topics:

• Names ofpcr_3nnel responsible for site safe_y and health,

• Safe work practices

• Site history. ¸

• Safety, health, and other hazards at site.

• Work zones and other locations¸
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Emergency procedures, evacuation routes, emergency phonc numbers.

Proper use (e.g., donning and doffing) of personal protective equipment.

Safe use of engin_c_fing controls and equipment on the site.

Acute e_cts of compounds at the site

Ordnance recognition and reporting

Prohibitions in are.as and zones, including:

Site layuut, and

- Procedures for entryand exitof work areasand zones.

3.4,2 Pre-Operatinnal Survey

A pre-operational survey will be required prior to commencing intrusive activities at the

site. This survey will be conducted by CEHNC

3.4.3 "Tailgate" Training

The Site Safety Officer is responsible for providing dally "tailgate" training to all Parsons

ES personnel and Parsons ES subcontractors under parsons ES H&S supervision that are to

work at OUI The Site Safety Officer is also responsible for providing KickofPTraining for

Parsons ES and subcontractor personnd who are on-site when non-intrusive tasks are being

performed. This training will cover the following topics:

Tasks to be performed;

Time constraints (e.g, rest breaks);

HaT_rds that may be encountered, including their effects, how to recognize symptoms

or monitor them, or danger signals,

Emergency procedures; and

Radio communlcation (when applicable)
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4.0 SITE WORK ZONES AND PERSONNEL DECONTAMINATION

4.1 INTRODUCIXON

The following site control measures will be followed to mitigate potential contamination of

workers and control access to theworkalte. Site control involves the physical arrangement and

entry control of the work zones.

4.2 Si i_ WORK ZONES

Zones wig be delineated at the site to segregate different types of opcrnfions. To reduce the

spread of h_rdnus materials by workers from the contaminated areas to the clean areas, the

flow of personnal _nfi equipment between the zones shall be controlled. The establishment of
the work zones willhelp ensun: that p_onnal at© properly protected against the b.,,rds

present whare they are working; work acrivlri_and contamination are confined to the

appropriate areas; and persotmni 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

estakli_hadfor sollboringand monitor welldrillingactivities.

4.2.1 Exclusion Zone (Contamination Zone)

The Exclusion Zone (EZ) will include work areas where intrusive investigation takes place

Within the EZ, prescribed levels of PPE will be worn by all personnel. An exclusion zone will

be established for drilling at Level C and Level B activifies to prevent personnel from entering

these areas without proper safety equipment (e.g, hard hat, steel-toe boots, respirators). The

hotllne, or PZ boundary, will he established through visual observations and/or general air

monitoring requirements. This boundary wig be physically marked or well defined by physical

and geographic boundaries. All Parsons personnel and subcontractors will be properly trained in

contrtoging and minimizing access to the EZ. Should a_ unauthorized person enter the EZ they

will be stopped and escorted to the support zone, If necessary, work will be stopped until the

situation is resolved. Unauthorized entry will be recorded in the field notebook.

4.2,2 Contamination-Reduction Zone (CRZ)

This zone provides an area to prevent or reduce the transfer of h_=_rdous materials which

may have been pinked up by persormal or equipment leaving the EZ. The organinarion of the

CRZ and control iff decontamination operations are described in S¢ctinn 4.3 cf this plan.

4.2.3 Support Zone

The support zone is considered a clean area The support zone for this project will he

located upwind of the work site determined by a stre_ner or flag attached to the drill rig mast or

vehinle antenna to denote the wind direction The support zone will bc located at a distance far

enough away from the intrusive activity that during a maximum credible event (MCE), all
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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 activities being performed for this

project

The MCE for the site was determined using the most dispexslve compound, phosgene (a

gas), suspected to be present in any of the CAIS kits potentially buried at the site. The amount

of phosgene was estimated to be 40 ml from one I(951 or I(952 CA1$ kit (see Attanhnaent A_).
The temperature was estimated at 54 degrees Fahrenheit (*F). No sigrfifimmt difference exists in

the temperaktre range 54°F to 95°F mad given tha_ work is expected to be completed in the

winter months, this temperature range should not be _xceeded during site work periods. The

wind speed was e_thnated at 1 meter per second (2.24 rnil_ per hour). This speed was

determined to have the greatest effect on distance traveled for the phosgune plume. A release of

phosgene from the subject CAIS kit s_nple tube under these conditions would produce a no-

significant effects distance of approximately 88 meters on both a hod or porous surface

(calculation provided by personal communication from TEU representative),

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 clothing and equipment are not permitted in

the Support zone. S_nce aetlvities may be conducted during the winter months, special types of

PPE and other safety equipment mseeptibhi to freezing (eg, eye wash mad decontamulagon

solutions) will be stored in a heated space.

4.3 PERSONNEL DECONTAM]NATION

4.3.1 Introduction

This section discusses personnel decontamination. Equipment decontamination is discussed

hi Section 4 of the work plan. To prevent haxmful materials from being transferred into clean

areas or from exposing unprotected workers, all field personnel exiting an area of potential

contamination will undergo decontamination (see Figure 4A) The extent of deeomartfination

depends ca a number of factors, the most important being the type and concentration of the

contaminant involved. The following seetlons descdbe Levels D, C and B dccoulamination, as

well as decontamination procedures to he followed during medical emergencies.

4.3.1 Modified Level D Decontamination

Soft-brieded scrnh brushes and long-handled brushes will be used _o remove contaminants

from personnel, Buckets of water or garden sprayers will be used for rinsing, Large plastic

garbage bags will be used to store decontaminated clothing (gloves, Saranex ® coveralls etc.) and

equipment. Metal or plas_tie ean_ or drums will be used to store contaminaled liquids. Washing

and rinsing are done in combination with a sequential do:[_ng of clothing starting at the first

decon station with the mo_t heavily contaminated article and progressing to the last station with

the least contamina'_ed article.

4.3.2 Modified Level D) Level 12 and Level B Decontamination Procedures

Decontamination procedures will be divided into xine-statians. Level B, Level C, and

modified Level D decontamination will consist of the following (Figure 4.2):
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FIGURE 4.1

DECONTAMINATION STATION LAYOUT
LEVEL D AND LEVEL D MODIFIED PPE
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FIGURE 4.2

DECONTAMINATION STATION LAYOUT
LEVEL B AND C PPE
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Station 1: Segregated Equipment Drop

Equipment used on the site (tools, sampling devices and containers, monitoring instruments,

clipboards, etc.) will be placed on plastic drop cloths or in diffcxent comainers with pls_tlc briers

Segregation at the drop reduces the probability of eross-contanfirmtion.

Necessary equipment includes:

* Containers ofvmlous 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 Ions-
handled, sofLbtistle scrub brush and copious amounts of Liqninox/water/'oleaeh solutlon.

Repeat as many times as ncccssa_.

Necessary equipment includes:

• Container (30 gallon);

• Liqulnox®/water solution;

• Rinse for Liquin ox® wash;

• Sodium hypochlodte solution (5.25%); and

• Long handle, salt-bristle scrub brushes.

Station 3: Suit/Safely Boat and Outer-Glove Rinse

Rinse effusing copious amounts of water Repeat as many times as necessary,

Necessary equipment includes:

• Container (30 gal);

• Spray unit;

• Watt; mid

• Long handled, soil-bristle scrub brushes.

Station 4: Outer Gloves and Outer Boot Removal

Remove the outer gloves and boots an d deposit in individually marked plastic bags.



r/
Necessary equipment includes:

• Plastic bag; and

• Bench.or stool,

Station 5: Cartridge, Respirator, or Tank Change

277 120

Ira worker leaves the exoluslon zone to change cartridges, a respirator, or air tank, Ohs is

the last step in the decontamination process. The workexJs oar_dges are exchanged, new outer

glove and boots donned, and inuits taped Worker returns to duty. Otherwise the worker

proceeds to Station 6.

Necessary equipment iacludes:

* Cartridges or air tanks;

• Tape;

* Boot Covers; alld

• Ginves

Station 6: Removal of Chemical-Resistant Suit

With assistance of haiper, remove suit. Deposit in con_ner with plastic liner.

Necessary equipment includes:

• Container (30 gallon);

• Chair; and

• Plastic liner

Station 7: Inner-Glove Wash and Rinse

Wash and rinse inner gloves w_th water. Use a Liqulnox®/water solution Repeat as many

times as neoessa_.

Necessary equipment includes:

• Liquiaox®/water solution;

• Water,

• Container; and

• Long handled, soR-bdstle brushes
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Station 8: Respirator Removal 2 7 _ _[ _

Remove faceplece. Avoid touching face. Wash respirator in clean, saninzed solutinn, _linw

to dry and deposit facepince in plastic bag. Store in clezm area.

Necessary equipment includes:

• Plastic bags;

• Sanitizing solution; and

• Cotton wipes.

Station 9: Inner-Glove Removal

Remove inner gloves and deposit in container with plastic liner.

Necessary equipment includes:

• Con_alner; and

• Plastic liners,

Modifications can be made to Station 9 dccvntaminatinn procedures depending upon the

exxem of contmnination. The effectiveness of the decontamination process should he checked

by visual inspection and through the use ofa photoioinzation detector.

4.3.3 Personal Protection of Personnel Conducting Decontamination Procedures

Decontamination personnel are required to wear the following protective ensemble:

• Saranex ® coveralls (Level C and Level B decontanlJnation);

• PVC or Silver Shield ® gloves;

• Chemical-resistant boots (Level C and Level B decontamination): and

• Chcmi_fl safety goggles or glasses.

4.3.4 Decontamination Procedures During Medical Emergenei_

During some medical emergencies, it may be posslhin that decontamination would

aggravate or cause more serious health effects. If prompt, llfe-saving, first-ald and medical

treatment are required, decomanfinatinn procedures mey bc performed during or after medical
transport

4.3,4.1 Physical Injury

• physical injuries can rs.nge from a sprained ankle to a compound flacture, from a

minor cut to massive bleeding Depending on the setiousncss of the in.iury, treatment

may be given at the site by trained personnel. For minor medical problems or
injuries, the normal decontamination procedure should be thnowmi
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* For more serious injudes, eddifiona] assistance may he required at the site or the
victim may have to he transported to a medical faeilgy 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.

Cheminal-resistam clothing can be cut away If the outer contaminated garments

cannot be safely removed, the individual should be wrapped in plastic, rubber, or

blankets to help prevent contaminating medical persormel and the inside of

ambulances. Outside garments can he removed a_d decontamination performed at

the medical facility

4.3.4.2 Heat Stress (See Section 2.1.7 for additional information)

• Heat-related illnesses range from mild heat fatigue to life-threatealng heat stroke

Heat stroke requires prompt treatment to prevent mieversible 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

he omitted or minimized end treatment begun immediately Protemive clothing
eardshould be cut ore

4.3.4.3 Hypothermia, Frostbite (See Section 2.1.8 for additional information)

• Cold-related i/Incases range from mild to severe forms of hypotherrina and frostbite.

Both illnesses should be easily detected at mild stages of development.
Decontamination procedures should be conducted as normal. However, staffshoutd

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:

I. Injuries from direct contact, such as acid bums or inhalation of tonic chemicals

2. Potential inju_ caused by gross contamination of alothing or equipment

• For inhaled contaminants, treatment can only be performed by qualified physicians.

If the contaminant is on the skin or in the eyes, first-aid treatment generally includes

flooding the affected area with water. For a few chemicals, however, water may
cause more severe problems.

• When protective clothing is grossly contaminated, contaminants may he transferred

from the wearer to treatment personnel and cause injuries. Unless severe medical

problems have occurred simultaneously with splashes, the protective clothing should

be washed off'as rapidly as possible and then carefully removed.

4-8



277 123

5.0 ACCIDENT PREVENTIONANDCONTINGENCY PLAN

$.1 ACC_tENT PREVENTION

5. l. 1 All field persormal receive site-specific health and safety training before _arting

any si_e activities (see Section 3.4). On a day-to-day basis, individual personnel should watch

for indicators of potentlaIly h_zardous situatio_ and for signs and symptoms in themselves and

others that warn ofh_'_rdous conditions and e_o_m_s Emergencies can be avowed by rapid

recognition of dangerous Situations. Before assigning daily tasks, tailgate safety meetings will
be herd (see Section 3A.3)

512 Hard hatsand safetyboots must be worn as a mlnhnum Within 50 feetof heavy

equipment. The Site Manager or Site Health and S_fety Officer supervises the field te_rn to

ensure they are meeting health end safety requirements. If deficiencies aye noted, work is

stopped and corrective_L-tionis taken (e.g.,obtain purchase additionalsafetyequipmcnt)

Reports of health and safety deficiencies and the corrective action taken are forwarded to the

Project Manager and Project H&S Manager.

5.2 CONTINGENCY PLAN

5.2.1 Introduction

5,2.].1 If an emergency develops on site. the procedures delineated herein are

immediately followed. Emergency conditions exist

Any member of the field crew is involved in an accident or experiences _ny adverse

effects or symptoms of chemlcal exposure;

A c_ ndit kin occurs that is more b*'*rdous than entleipat ed; and/or

Fires, explosiom, structural eollapses/fcilures, and/or unusual weather COnditions

(thunderstorms lighmdig, high winds, et¢.) occur.

5.2.1.2 If an emergency occurs, direct voir_ commueication is used to sound the alarm

If personnel are out of range of direct voice eor_'nueicatlon, an air horn meeting the

requirements of 29 CFR 1910 165 is sounded. The emergency signei is a continuous lS-seeoad

blast on a hand-heifi air horn. Horns will be located with the Site Health and Safety Officer and

at the outer perimeter of the contamlnatlon 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 dkections on how to proceed. If personnel aye working in the exclusion zone, they will

exit through the most practical ekit If the emergency warrants rapid e_'ess from the exclusion

zone, decontamination will be accomplished in the most practicaJ way possdile. C-enerei
emergency procedures end specific procedures for personal inju_ are desczlbed within this

section. Table 5.1 is a list of emergency contacts. Figure 5.1 shows the routes to the primary

and Secondary medical faeifities for this project. The pnma_ faciIity thouki be used for all
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FIGURE _.1 ROUJ _S TO HOSPITALS

RegiDzml IYwAi_l C*a_r Je_rsez Ave.

Roffie

(us Sl)

trauma emergencies wh_lc the secondary facility may be used for non llfc-threaten_ng

emergencies if necessmy.

2.2.2 Emergency Equipment

5.2¸2¸ I In each operative de¢ontaminatlon area, the Site I-le.alth and Safety Ofl_ceT w_ll

cs_blish an cmergcncy eqolpment station comaining the following: an eyewash station, first-aid

kit, 2{) pound cla_s A, B. and C (ABC) fire cxtingulsher, and _ portable cellular telephone.

Copies of pertinent figures inckiding emergency phone numbers and maps to emergency
facil]tlcs will bc dlsplayed at this station The eyewash ualts will be located ne_ the source of

potential bnTnrds. ERch st a'_on wi]I bc prominent[y rf_rked.

5.2.2.2 For activities not requLdng a decontan_nation area such as those et whlch Leval

D pro_ection is used, a first-aid kit, fire extinguisher, _nd telephone "_[I be provided¸ Copies of

pertw.cnt figures as discussed above _ also be displeyed _ this station.

S.2.3 General Emergency Procedures

General emergency procedures are as foil ows:
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Notify the contact listed in Table 5. l of the SSHP when an emergency occurs. This list

isposted prominentlyatthe site.

Use the "buddy" system (pairs).

Maintain visual contact between "pairs." Each team member remains close to the ether

to _sist in ease of emergenales

ff any member of"the fieldcrete experiences any adverse effectsor symptoms of

exposure, the entre field crew will immediately hnit work and act according to the

instmcfionsprovided by the SiteManager.

Any condRion thatsuggestsa situationmore b.-.rdous than anticipatedwillresultin

evacuating the field team and reevaluating the b_7_rd and the level of protection

rcqua-cd.

• If an accident occurs, the Site Manage* is to complete an Accident Report Form

(A_achrn_t A-l). Follow-up action will be taken to COlreOt the situation that caused
the accident.

• Radio communication (where applicable).

5.2.4 Personal Injury

In case of pcrsoaal injury at the site, follow the procedures listed below:

+ Field team members or on-site emergency medics trained in first-aid can administer

treatment to an injured worker

• The victim will be transported to the designated medical facility. If ncccssar/, an
mabuhinc¢ n_y be used to transport the victim

• The Site Manager is responsible for the completion of an Accident Rcporc Form.

5,2.5 procedures Implemented for a Major Fire+ Explosion, or On-Site Health

Emergency Crisis

For such emergencies, the Site H&S Ofllee_/Site Manager shall

• Refer to this Site SSHP;

Notify the paramedics and/or fire department, as rteces._ty;

Signal the evacuation procedure previously oufllned and implemem the entire
procedure;

Isolate the area; mad

Stay upwind ofacy fire.

5-3
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TABLE 5. I

EMERGENCY CONTAuI_

Agency/Contact Telephone Number

Police Memphis Police Dept. 91 I
Sheriff Shelby County Shctig 911

F_re Memphis Fire Dept. 911
Ambuinn_ 91 I

Prm_ary Hospital Rvgmnal Medical Center 901-545-8181
Sectarian, Hospital Methodist H_pliaJ Ceamul 901-726-7000

Poison Control Cc_xtcr g00.258-9999

Resvonsible Person Telephone Number
Work Home

Jimmy Dtmcan(Par_ooa ES Proj. Mgr.) 404-235-2375 404-325-7370
Ken StoeXvmll (Parsor_ ES Tee.h Dir.) 404-235-2351 770-979-5628

Tom Beisel (Parsom ES Site MgrJ H&S Officer{Dunng Inuusive Investigation})
404-235-2424 404-872-978S

Tamir Klaff (PL.s_ ES Site Mgr./H&.S Of_cer {During Geophysical Surveying})
404-235-2492 404-325-9739

Se.ott Rowthm (Pa_ons ES Project H&S Om_)
Wdson W_ters (USACE Safety O ffi _'r)
Steve Dram (DSACE Project Mavager)
Shawn Phillips (DDMT Site Contain)
Dagys Tallvy (TEU Emergency Contact)
TEU - Sta_ Duty (24 Ins)

Gary L_ttm (ERDEC F.mergencyContact)

Medmal Servlces Netv_rk (Dr. Medle)

404-235-2382 770-822-0520
205-895-1578 TBD
205-895-1144 205-828-5639
901-54443611 901-380-1357

410-612-8534 Sv_ StaffDuty #
41_671-2773 NA
410-671-4479 717-235-8129

1-800-874-4676, ext. 111

TBD = To Be Detem_ed

NA = Not Applicable

S.2,6 Procedures Implemented If Chemical H-==,'d Detected In Soil Hendsnaee

During Intrusive Activities (e.g. Hand Boring, Drilling)

For such instances the following actions will be token:

Posltive-pressure (slung) escape packs (supplied air) _ 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 _and (also placed next to the boring) will be placed along
the edges of the plastic;
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• Any open 55-gailon drum containing cu_ings will he covered with a drum lid;

• Ag personnel wig then evacuate the area to an upwind location in the support zone;

• Personn_ shag then determine whether a_y personal injur'j or health emergency exists

and take the appropriate measures (see sections 5.2.3 and 52.4);

• The sod sample which yielded the positive beadspace result will be analyzed by the

ERDEC mobile laboratory.

Ix'results of anelysls of the sell sample indicate that the reading was a false positive and

no chemlc, a] agent of concern is present, personnel will return to the drilling location
and continue intrusive activities.

If results of analysis of the sell sample indicate that a chemical agent of concern is

present:

I. Parsons ES or ERDEC shall contact the TEU emergency contact. The Sile H&S

Officex and/or Site M_ager shad contact the USACE Safety Officer, and the

Parsons ES Project H&S Officer (see Table 51): and

2 Parsons ES and their subcontractors will secure the site, taking all necessat 3,

precautions to prevent injury to themselves. They will ensure that no-one goes

beyond the support zone until TEU emves and takes control of the site.

5.2.7 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:

Posnive-pressare (slung) e_cape packs (supplied air) vail immediately be used for

breathing;

Plastic sheeting (previously placed next to the boring for immediate use) "-'All be roiled

over the" boring and hags of s_ed (also placed next to the boring) will be placed along

the edges oftha 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 suppor_ zone;

Personnel shall then dct_KLKdne whether any personal injury or health emergency exists

and take the appropriate mea_ares (see sections 5.23 and 5.2A);

• Parsons ES or ERDEC shall contact the TEU emergency contact. The Site H&S

Officer and/or Site Manager shall contact the USACE 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 necessa_

precautions to prevent injury to themselves They wig ensure that no-one goes beyond

the support zone until TEn anlves and takes control oftha site.
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5.2.8 Directions to Hospitals

5.2.8,1 Primary Hospital

A_ trauma cases in Memphis 8o to the followlng facili_ (located approxlmate[y S miles

fi'om the site):

Regional Medical Center
877 Jefferson Avenue

Memphis) TN 38103

Emergency medical support at this facility can be dezcdbed by the following:

Trauma emea_ency room is a 24 hour, 7 day facility which has l0 surgeons_ 4 inedited

doctors, and at [eas_ 5 nudes ..votking at aIl tlmc$,

The medical center ha_ a HAZMAT depanxnent available at all tunes,

Directions to I_gional Medic,) Center:

O A O SITE:

L From the site, go north on Airways Boulevard (E PKWY) For appr.zimately 0.9

miles)

2 Turn left on Lamar Avenue (US 7g, _ 4) heading northwest for 2.8 miles.

3. Turn right on 1-248 heading north for 0.8 mi1¢$,

4. Take the Madison Ave Exit and turn left on Madison Avenue heading west for 0.1

miles,

5 Turn right .n S. Somerville St heading noah for 0.1 mile)

6 Turn right on Jefferson Ave to the facility.

FR T ID •

1. From the slt¢. go west on Dunn Avenue for _pprox. 0.1 mil_,

2. Turn right on Rose Hill Rd. and travel west for approx. 0.5 miles,

3. Turn right on S Bdlevue Bird (US SI, IIWY 3) heading north for approx 4 milch,

4 Turn left on Union Ave and get onto 1-240 at the on-ramp,

5 Take th_ Madison Avc. Exit and turn left on Madls.n Avenue heading west for 0.1
miles,

6. Turn right on $. Somerville St he,adlng north for 0.1 mile,

7, Turn right on Jefferson Ave to the facility,
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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 M_hadlst Hospital Central:

FROM EAST SIDE OF S11_

1. From the site, go north on Airways BLVD (E PKWY) far approximately 0.9 miles_

2. Continue on g PKWY heading north for 0.2 miles,

3. Turn leR on Lamar Avenue (US 78, HWY 4) heading northwest for 2.6 miles,

4. Turn right on S Bellevue Bird (US S 1, HWY 3) heading north for 0.6 miles,

5. Turn right on Union Ave (US 64, US 70, US 79, HWY 23) heading east to 1265

Urdon Ave.

FRO ID F •

1. From the site, go west on Dunn Avenue for approx. O.I miles,

2. Turn right on Rose Hill Rd. and travel wos_ for approx. 0.5 miles,

3. Turn right on S Bellevue Bird (US 51, HWY 3) heading north for approx. 4 miles,

4. "rum right on Union Avenue (US 64, US 70, US 79, HWY 23) heading east to 1265
Union Ave.

129
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6.0 STANDARD SAFE WORK PRA_-IlCES

The following are considered standard safe work practices.

I. Eating, drinking, chewing tobacco, smoking, and carrying matches or lighters are

prohibited in a contaminated or potentially contar_n_ted area or where the possibility
for the contamination transfer enists.

2. Avoid contact with potentially contaminated substances or materials¸ Do not walk

through puddles, pools, mud, or handle soils without protective llloves, etc. Avoid,

whenever possible, kneeling on the _'otmd, leaning or _italng on equipmem or the

ground. Do not place monitoring aquipment on potentially contaminated sud'aces

(eg, ground, etc.).

3. All field crew members should be aiert to all potentially dangerou_ situations e.g.,

presence of strong, irritating, unusual (new mown hey or ge_amum llke), or nauseating
odors.

4 Fie]d crew members shall be familiar with the physical characteristics of investigations,

inaluding:

• Wind direction in relation to nearby buildings;

• Acccsslbillty to associates, equipment, vehicles, ¢onlmualG_fion_

• Hot zone (areas of Io3own or Suspected co/It aminatlon)_

• Site access; and

• Ue_Lrest water SOUf_,

5. Protective eqinpmem as specified in Sec_on 3 will be used by workers during the initial

_te reconnaissance and follow-on geophysical activities,

6. Use of heavy equipmem on-slte, e.g., trucks, bobce.ts, may be heT_rdous to sltc

workers. For example, the vision of the ri8 ildver may be limited, so all field Crew

members should stay clear when rigs are operating. Ddl] rig boorns and cables also

provide aerial hazards to field crew members¸

7. Wearing per_onai protective equipment can result in an impairment of the ability to

operate site equipment. All field crew members should pay specific attention to

decreased performance capabilities resulting Horn the use of personal protective

equipment, such as poor ta_li]e skills when wearin 8 cecmin types of gloves. Prior

knowledge of llmhmions imposed by the use of such equipment will allow the worker

to assess the decrease in hi_ or her capability to perform field operations in a safe
_ef,
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8. Weadn 8 vfjcwehT, _uch as rings _d loose bracelets Emd necld_ces, is prohibited in
order to avoid theirentanglement in site machinery.

9. Overhead power lines, downed electrical wires, _d bur_ed cables pose a danger of

shock or e[ectrocution if workers conta_ or sever them during site operations The

location of these potential hgT.¢ds should be asc.e_tained before beginning site
acilvltles.

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 personnel in the work zones will be the minimum number necessary to

perform work tasks in a safe and e_cient manner
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ATTACHMENT A-1

ACCIDENT REPORT FORM



277 134
PARSONS ENGINEERING SCIENCE ACCIDENT REPORT FORM
COMPANIES

ProjccL

EMPLOYER

]. Nmne;

Page I of 2

2. Mail Address:

(No, and Street)

3. Location (if different from mail address:

(City or Town) (Stateand Zip)

INJURED OR ILL EMPLOYEE

4. Name:.

(first) {middle)

5. Home Address:

_Social Security No,;.

(_)

6. A_e:

8, Occupation:

(No and Sue_) (city or Town)

7. Sex: male( ) female( )

(Sta{eandZ_p)

(spccffic job title, not the specific activity cmploye¢was pctfe truing at time of injm3')

9. Department:

(enter naras of departmeat m which injuted person is employed, eva tlmugh thw ra_ hav¢ Men

temporarily v._klng in another depa,ament at the time of iajuff)

I laE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

l0 Place of accident o f exposure;

(No. and St,_t ) (City or Town) ' (State and Zip)

11. Waspla_eofaccidentorexposurconcmployer'sprcmlscs? Yes ( ) No ( )

12. What was the employee doing when injured?

ga: qa:cific-was eamploy= using tools or equipment

or hamiling mamfiaI?)

13. How did the accident occur?

(describe fully the c_nts that rtsugcd in the iff.mtyor ot:o_afioml

Tell what hnppened and how. Name cbj=¢tsandsubstancesinvolvod. Gi_ details on all _aclors that led IO

a_cidenL Use scparat_ sheet for additional space).

14. Time of accident:

Ig=AgF2_TL01 _'R O JX_'I_ _ 2_t _ t._LAN_ _ KFT.WW6
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PARSONS ENGINEERING SCIENCE ACCIDENT REPORT FORM
COMPANIES

15, ES WITNESS TO

ACCIDENT

Page 2 of 2

(Name) (A_lladon) _PhoneNo.)

(Name} {A_li_inn) (_hon¢ NO.)

(Phone No.)(Name) (.Amli._inn)

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

16. Describe injuryor illnessindemil;indicatepartof body affected:

17. Name the object or substance that directly injured the empinycc. (for example, object that struck

employee; the vapor or poison inhaled or swallowed; _he chemic_ or radiation that irritated the

skin; or in cases of strains, hernias, etc., the object the employee was lifting, pulling, etc )

18. Date of injul7 or inidal dlagnosis of occupatinnal iliness:

19. Did the accident result in employee fatallty7

20. Number of lost days /restricted workdays

Oln_R

2I. Name and address of physiclma:.

(No and Street)

22. Ifhospi)aHz_d, name and address:

(No, and Szr_'et)

Date of report: Prepared by:

Official position:

(¢iau:)

Yes( ) No( )

resulting from injury or illness?

(City or Torah) (State and Zip)

(City or Town) (State and Zip)
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AIIACHMENTA-2

PLANACCEPTANCEFORM
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PLAN ACCEPTANCE FORM

PROJECT HEALTH AND SAFETY PLAN

1 have read and agree to abide by the contents of the Health mad Safely Plan for the

followlng project:

Operable Unit (013) 1

Defense Distribution Depot Memphis

Memphis, Tennessee

Name (print)

Signature

Date

Return to Site Health end Safely Officer before b'tarting work at the site.

I:I73JD41_UZW, Wl_
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ATTACHMENT A-3

OSHA JOB HEALTH AND SAFETY PROTECTION POSTER

(note: the OSHA job health and safety poster must be displayed

prominently at site)
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"he OCCupational Safety and Health Act of 1970

provides job safety and health protection for workers by

promoting safe and healthful working conditions
throughout the Nation. Provisions of the Act Include

the following:

Emptoyees

Voluntary Activily

J _ _iI_ _ _

F-----.-_ ¢ -------_ t I I._ Ibll _( I_l ru

Consuflation

_imm

_mmm_

Moi_ Ifl_v,_,mllon

va_

U.S, DEPARTMENT OF LABOR

W_ I_ _ DI_
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ATTACHMENT A-4

Chemical Agent Identification Sets (CAIS)

Information on Set KgS1/K952

Reference: U.S. Army, November 1995, ChemiCal Agent Identification Sets (CA]S)

lnfonvlation Package, US. Army Program M_nascr for Chemical Demilitarization,

Department of Defense
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SET 1(95 I/K952

W AR GAS IDENTIFICATION sET, £NSTRUCTIONAL M I

S'wr GAS DEN I trICATION, DETONATION MI

OLD STOCK NUMBER: FSN I3654?25-3272 (K95i)

FSN 13654?25-3783 (K952)

TLME FRAME OF USE: EARLY 1930s TO LATE 1950s

The K95I/K952 CA1S cont_ne.d 48 Pyrex. flame sealed ampules. 12 each cow_i.i_g 1.4

ounce soinUon of mustard (H, 5 percent in chloroform), Lewisite (L. 5 pemeat in chloroform),

chlompicnn (PS, 50 percent in chloroform,), and phos_ne (CO) for a toed of 26 ounces (0.76g _iters)

of agent,lessthe chloroform,per set(see figan: I0). The amounl of agent _ud solventLneach

ampule is:

Pyrex Ampule Agent Chloroform

H 2ml 38mJ

L 2ml 38nfl

PS 20 ml 20 mJ

CO 40mJ 0ral

Fach ampule is 1 inch in_;_r°eter and T/2 inches long. Each ampule is packed in a

cardboard screw cap combiner (m_illn_ robe-type) with agent P/pc indJeal_d by letters on tlae

¢ztdboard conuainer (see figure 11 ). T_--lve czadboa_ containers each am packaged into 4 press

fit m_mt ceres which _e 9¼ inches high (seg figaro 12). The _ a_ packed into a steel cylinder

6z/8 inches in diameter, approxlma_uly 38 inches long, and 0.145 inch thick. The open end of the

cylinder is closed by a flanged end cover which is secured by eight bolts (see fire,re 13).

Tiae only difference beratcen the K951 and K952 is tha_ the K951 w_ Lssu_l With

blz_fing caps that were puckcd and shipped in a separate col,r_iner (see figure 14).

The K951 ampules (also called vials) arc frequently found in bu_._ sites at old WWll

n-A ning areas. They _xe sometimes found loose, someT2mes found in their ori_nal steel cylinders

(_Aso called "pigs") (see figu_'_ 13), and a_ soracfirnes found in dialms, c_,_, cr other disposa_

conlzdners. When found loose, the agcnl type cannot he r_dily idcn_ficd without sophisdczted

speelrographic equipment, and a worst case assumption of phosgene should be made by feld

persornacl
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Rgure I0. K95! m'_ F-952 W_- Gas Id_nd/_czT/on S=ts
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D

Fi_m_re 11. K951/952 Ampul=, Pa_klng Material. and Cazaboard Container
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Fi_ure I2. Multiple-Tube Container Opened
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D

Figttrc 13. K951/952 Se_ Closed _Pig)

D
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Figure 14. M I V,/a_ Cr_ ldcn_ficatlon D_Ionating Set
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Mustard (HD), Lewisite (L), Chloroplcrm (PS), and Phosgene (CG)



U.S, ARMY EDGEWOOD

RESEARCH, DEVFI OPMENT

AND ENGIN_._RING CEN lhR

HI), AND THD (See Addendum A)

MATERIAL SA_'I_ ! f DATA SFI t,./-, t

SELt tON I - GF_N'ERAL INFORMATION

277 148

MUSTARDIH n

RI_VISED: 30 June 95

DATE: 22 September 1988

HCSDS NO: 20058A

Fm_rgcacy Telephone #s:

ERDEC Safety Office

410671-4411 0700-1700

EST After normal duty
hours: 411_278-5201

Ask for EILDEC Staff

Duty Officer

D

MANI_AL.I _'S NAME: Depafmaent of tim Army

MANUFAL l URER'S ADDRESS:

U,S. ARMY CHEM/CAL AND BIOLOGICAL De.V_2qS E COMMAND

EDGEWOOD RESEARCH DEVELOPMENT AND ENGI_ _]NG C_EN l_v.
Al iN: $CBRD-ODR-S

AI3ERDEFN PROXrfiNG GROUND. MD 21010-5423

CAS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157_52-0

CHEMICAL NAME AND SYNONYMS:

Sulfide, bis (2-chloroctbyl)

B isCoeta-ckloroethyl)suffi de

Bis(2-claloroethyl)s uffide

I -chlo_-2Coeta-ckl orocthylthio)eth an _,

beta, beta'-die h/oroddethyl sulfide

2,2'dichJorodiethy] suffide

Di-2-chloroe_yl sulfide

beta, beta'-dich/oroethyl sulfide

2,2.'_tic hi oroethyl suLfide

D



TRADE NAME AND SYNONYMS:

IfD HS Lost

Scnfgas lpnt Yellow Cross Liquid ¸

H Sulph_ mustard gas Mustard Ga_

Sulfi_ ml)stard Kampstoi_" "Lost" Ypcri_

S-lost S-ypcritc

CH_VIICAL FAMILY: chlo dnat ed sulfur compound

H H

I I I I

C_-C.C-S -C-C-CI

I I I I

H H H H

N_'rA 704 SIGNAL: Health - 4

Reactivity- 1

S Et--I ION I1 - COMPOSITION

INGRFDIENTS

NAME

Sulfur Mustard

FORMULA

C((Hs)CI:(S)

PERCENTAGE

BY WEIGHT

100

AIRBORNE

EXPOSURE

IJMIT (AH ,)

0£03 mg/m _

(g hr-TWA)



T

SECTION I_ - pHYSICAL DATA

BOll ING pO1NT DEG F (DEG C); 422 DEG F (217 DEG C)

VAPOR PRESSURE (ram Hg): 0.072 mm Hg @ 20 DEO C (0.11 mm Hg @ 25 DEG C)

VAPORDI_SII x (AIR=I): 5.5

SOLUBILITY IB WATER: Negligible. Soluble in acetone, CH3(CI), u_trachlorocthaa=,

ethylhonzoatc, and ether.

SPELIriC GRA'¢II '_ (H20=:l): 1.27 @ 20 DEG C

FRFFZING POINT: 14.45 DEG C

LIQUID DENSITY (g/co): 1.268 @ 25 DEG C
1.270 @ 20 DEG C

pERCENTAGE VOLATTI ,E BY VOLUME: 610 mg/m3 @ 20 DE(3 (2

920 m_/m 3 @ 25 DEO C

APPEARANCE AND ODOR: Water clear R'pure. Normally pale yellow m blacL Slight garlic

t_e odor. The odor tm'eshold for HD i._0.0005 mg/m3.

SECYION IV - t-W..E AND EXPLOSION DATA

FLASHPOI_f fM_ t HOD USED): 10S DEO C (igthtcd by large explosive charges)

FLAMMABILITY LIMITS (% by volume): Ihk_own

EX 1 iNGUISHING MEDIA: Water, fog, foam CO v Avoid use of extinguishing methods that

win splash or spread mustard.

SPECIAL FIRE FIGh IING pROCEDURES: An persons not engaged in ex6nguishi_g the fire

should bc !mm_'diatuly ev_o_atf'd fx'om the _ Fm iavolving HD shou]d be contained to

p_v¢l_t co_mla_llon to uncontrolled ate. Whtm _ponding to a fire nl_rrn in buildings oc ar_

containing agents, fizc-llghfing IX_Otmel should wear full fi_fightcr protective ulo*hi%_ (without

TAP clothing) during chomicul ageat fir_fightthg and fat rescue operations.
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M U_'A_m[t_

Respiratory protection is requi_& Posiuve pressure, full facepiece, NIOSH-approvedwhere there is &anger of oxygen
. . . .self-contained bre_th_n_ appaa'ams (SCBA) wRI b¢ worn

nod when _-ected by the fire chief or chemical acculeut/mculent (CAI) cpera_ons
deficiency ndin to a chemical accidenV'mcident for
officer, in cases where fire fighters _ respof _g:llwe.arannroofiatelevalsofprotectave

"ssance urposes vice firefignung, gaey "_._. r_ .rcscue/t'_cotm_ P

clothing (soe Section 8).

gEC i tON V - I"ILa,LTH HAZARD DATA

, 3 • .,

AIRBOP.2_ F.XFOSUP._ LLMIT (_.L): "the AEI, for 1-ID _s 0.003 mg/m _ found Ln M'.

40-173, Occupational Health Guidelines for the Evaluation and Control of Occupatioml Exposure

to Mustard Agents H, HD, h'T". To dz_e. however, the Occupational Safety and Health

p._mlulstzafion (OSKA) has not promulgated a permasslble exposme concenlrauon for

EI-r_C'TS OF OVEREXPOSURE: HI) is a vesicant (ca._ing b_stcrs) and alltyla_ing agent

producing cvtotoxJc acuon on the bematopmeuc (blood-forming) ussues which are espec_atly

sensitive. The rate of detoXffica_oa of I'ID in dbe body is very slow snd top °at_t exposures

produce a camulauve effecL HD has _e= found to be a h _man cagmogen by the IntcruaUonal

Agency for Research on Cancer (IARC).

Median doses of liD in man are:

LDs0 (skin) = 100 mg_g . •
ICho (shi_) -- 2000 mg-mi"dm 3 at 70 - 80 DEG F ('aun_d envLro_ment)

= 1000 rag-rain/m_ at 90 DEG F (dry envi.m_ment)

m -mi_m_[Ck_ (eyes) = 200 g
ICqo (inhalation) = 1500 rag-minim _ (Ct unchanged with tame)

LDs0 (orui) = 0.7 mg/r.g

Maximum safe Ct for skin and eyes are 5 and 2 mg -m{rdm3, respectively.

ACUTE pHYSIOLOGICAL AL. t tON OF HI)IS CLAS SIFI_D AS LOCAL AND SYS'I gMIC.
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lossofeyesight.Expesu.reofeyes (oHI) vapor ora_ro_olpro&v._s _ on,pho_opbebia,and

i_ ammafion of the conjunct}va _t_d corge_-

SYSTT_C ALAtONS occur primarilythrougil_uon _d ingestion.The HI) vapor or

aerosol_ lessIoxictothesY3_or eyesthan the Uquid form_ When inhaled,the upper respiratory

tract(nose,throat,Trachea)is_.m_a aftera few hourslatencyperiod,accomp_m5 by s.cc_g,

coughi.g, and broucbltis, loss of appetite, dian'hca, fever, and apathy. Exposur_ to nearly lethal
dose of_ can produce mju_ to bone m_rrow, lymph nodes,and spleen_ uidJcamd by a drop

in"WBC count a_c_ therefore,resultsi_ increasedsusceptibiJifytolocaland systeuficuif_cfions

]_gesdon of HI) w_ produce severestomach palns,vomiting,_d bloody stoolse,hera 15-20

minute latency p_dod

CHRONIC E)_OSURE to HD can c_use sc_i_._on, ch'on;c lung imp_'_m_n4 (cough,

shormcss of bre.a_,cbest p_), and cancer of _e mouth, throat,msp[rato_ tract,skin,and

le_d:emia-I_may alsocause _61._defec=.

EI_G_CY AND FIRST .KID pR_U'R.E_:

INHALATION, Remove from the sou/ce IMMEDIATF.LY. If bre_thing h_s stopped, give

artificial r_spmitlon. If breathing is diL_colt,administer oxygen. Seek medical attention

INLM_DIA i n-Y.

EYE CONTACT. Speed in de_onlar-;-_Hn_ the eyes is absolutely essential Remove pei_on from

the liquid source, fltt_h the eyes im,._lia_ly with wa_r by tilting the head to the side, p,,ning the

eyelids apart with the fingers and pouring water slowly uito the eyes. Do sot cover eyes with

b aada,,m_s but, if necessary, protect eyes by means of d_ck or opaque goggles. T'_n_fer the patlem

to a medical fac_ty IMMEDIATELY.

S ION CONTACT. Don respiratory protective ,_a,_ and glove.s; r_move virfim from agent source

imme_a1¢ly. Flush skin and clothes with 5 percent solution of sodium hypoclalofi_ or liquid
beus_hold bleach wlihin one mthu_. Cut and r_move c.o_ tam;nal._ clothing, flush coptarnin_

skin _ again with 5 percent sodium hypochlorhe solution, the_ wash col" mmlnat_ _kln area

with soap and water. If shower facilities are available, wasb thoroughly and transfer to medical

facility. If the _kin I_oma_ co_'_r'inared with a thickened agcn_ bloifwlpe th_ rnat_al Of:[

imm_llately with an absorbent ped/peper towel l_Or to usuig decoaramlnafing solution.

INGESTION. Do aot induce vomiting. G_ve victim milk to drink. Scale medical a_tentlon

IMM2EDIATELY.
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SECTION VI - REACYI_ II x" DATA

STABILITY: Stable m ambient ternS- I)ecompo*iuon temperature is 149 DEG C to 177

DEG C. Mustard is a persistent agent d_pendin£ on pH and moisture, and has been kmown to

remain active for up to three years in soil.

INCOMPAIL_ILITY: CondJoons to avoid. Rapidly corrosive to brass @ 65 DEG C. Will

corrode steel at a rate of .0001 in. of steel per month @ 65 DEG C.

HAZARDOUS DECOMPOSITION: Mustard will hydro[yze to form HCI and thiodiglycol.

HAZARDOUS POLYMER fZATION: Will not occur.

SECTION VII - SP]] ]., LEAK, AND DISPOSAL PROCEDURES

S i ea'_STO BE TAKEN IN CASE MATERIAL IS p_-l _SED OR SPII ,l ED: Only personnel

in full protecnve clothi-S (s_ Section 8) will be allowed in _ mma whex_ mustard is spilled.

P_ECOMMENDED FIt't J1 PROCV.tTUR.F.S:
The mustard should be contained using velmiculi_e, diatomaceous ea.nh, dlay or fine sand and

neuwalized _ soou m_possible using copious amounts of 5.25 percen_ Sodimm HypocbIorke

Solution.

Scoop up all material and place in an _pproved DOT cot, t_;_er. Cover the conten_ of the drum
w_xh decovt_mlnarln_ solution as above. Tla¢ exterior of *.hednml _hall be decont_mlnated and

then labeled lAW EPA and DOT regulations. All lea'_in_ co_;ncrs shaft be ovetpacked with

vcrmiculite placed between the interior and exterior contaJaers. Decon ,_,n;n_t_ and Label lAW

EPA aud DOT regulations. Dispose o f the matefi_ lAW w_._te disposal methods provided below.

Dispose of the m_mrial used to decovt_minam exterior of dnlm IAW Federal, state and local
regulations. C_nduct general area m_nitoring w/th an avwoved monitor (see Section 8) m cnnfirm

that the arrnc-,spherlc concenc'afions do no_ exceed the airborne expoSu_ ]irnil (see Sections 2 and

8).

If 5.25 percem SodatmaHypochlorhe solution is not available then the following deco_t_minants

may be used instead and are hsteM in the ordm- of preference: Calcium Hypochlorite,
Decow_mlnafion Solution No. 2 (DS2), and Super Tropical Bl_'aeh Slurry (_ lu). WARNING:

Pu_, tmdiluted Calcium Hypochlorit= (HTH) will bum on contact vath _quid blister agent.
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RECOb_MENI)ED LABORATORY PRO_l_12 L_RF_:

A _nlrn'_ll of 65 gI"_ of de.on solution per _ of HI) i$ _tllowed to _¢ for a minimum

ofo_e hOUr. AgimUon is not neceSSary following the _'s! _ if a si.agle p'a_e is obtained. At

the en_ of 24 hours, Lhe resulting solution shall be adjusted to a _H between 10 and 1 t. Test for

presellc_ of _dve c'Blor_ae by use of agidlc po1._ssiu m iodide sol.don to _ve _ io_i2e Color.
Plae.e 3 ml of the de_oat_ate in a test t_be. Add several crfstals of potassium lodme and swirl

to dissolve, Add 3 ml of 50 w_ per_nt $ul_ri¢ Acid: water and swirl. IM2 d_zDIAT_ Iodine color

ir_dicates the presence of active chlor:_¢, If negative, add addition_ 5.25 pergcn_" Sochum

Hypocl_ofite solution to _e de¢o_l_minafioa solution, wait _o botts, _¢a test again for active

chlorine. Coatinue procedu_ until positive chlorine is givea by solution.

A l0 _ pe_cem Calcium hypocb]ont_ (HTH) mixture may be substituted for So.urn

Hypochlori_e USe 65 _rns of decon per gram of HI) _d continue the test as described for

Sodium Hypc¢i_orite.

Scoop up all _rial _d place in approved DOT eontam_-s. Cover the Contents of the drum wi_

de.¢o_t _t_m ating solution as above. The exledor of the dr_m shall be _econ __rnin aw-.d and then

labeled lAW EPA and DOT regulations. All le_'qng containers s_all be over_a_ked with

vermiculite placed betweea _e int e.nor _'_ exterior containers. De.co_t_rni.ate arid label L_.W

EPA and DOT n=gula_o_. Dispose cf the materi_l lAW w_te disposal me_aods provi_ below.

Dispose of the m_tedM used to dea=on_min_te extezior of _ lAW Feder_. st.a_ _l local

regula_.ons. Conduct general _ moaitormg with an app_vv_i monist (see Section 8) to ¢o_

that the al_oSphcric concen_a_ttions do not ¢.xcced the _rborne exposttr¢ limits (see Section $),

NOTE: SuI_aces ¢OvT_mlnated with HD and then rim_e-deconT_rnlnamcl may evolve s_.¢ie_t

mustatcl vapor to produce a p_ysiologlcal response.

WASTE DISPOSAL M_ 11_OD: All der_r,_mlnated rn_ i,_ial should be collegial, cor't _i"_'_i _mfi

chemically decon_min_r._ or thermally decomposed in an EPA approved iaci_era_r, w_ieh will

filter or scrub to_i_ by_prodt_cts from ¢_ueat _ir before dzscharge to the _rrnnsphere. Any

cock.minuted protective clothing _ho_d 'ae _¢o_mminate_t using HTH or bl¢,_h and analyzed to

asstt_e it is _ of dete_table ¢ont _mlnatioa (3X) level. The clo_in_ Should then be sealed ia

plastic bags inside properly I_ed d_lrn_ and held for shipment back to the DA issue point_

Decontamination of w_.ste or excess material sh_ll be a_r.ompl_hed in _gcord_n_ with the

procedures cutline_ above with the following_exceptlon:

on laboratory gl_w_e may be oxidized by its vigorous reaction with

con_en_a_ed aJ_'_c acid.

Open pit burning or braving of FID or items _ont_iaing or ¢o_T_mlnat_i with _ in any q_l_fi_

is pro_bited.



SECTIONVIII. SPECIAL PROTEL-HON INFORMATION

RES P1RATORY PROTE_. l ION:

Concentration rag/m3
Respirato_ Protection/Ensemble Requized

Less than or equal to 0.003
A fidl fac_piece, chemical ean;_ter, ai/-

pmifyiag protective mask will be o_and for

escape. (The Mg-, M17-, a_d M40-semes

m_<k¢ am ac_ptab]: for this purpose.

Otber amsks ce_'lified as equivalent may be
used.)

N'IOSH/MS HA approved pressure dem=nd

full faf:epiec* SCBA suitable for use in high

agent eoacentradoas with protective

ensemble. (See DA PAM 385451 for
examples).

VEiN i II..ATION:

Local Exhaust. Mandatory.
and federal regnflatioas. Must be fikemd or scmbbe_ Air _issio_s shall meet locaJ, star_

SpeciM. Chemical laboratory hoods sh_llbare _ average i_ward face velocity of 100 liae.ar feet

per ml..itc Ofpm) plus or minus 10% with tl_ Velocity at any poiat aot de-.i_t;.g fi_m the average

face veIocity by more the,, 20%. Exdsdag laboratory hoods _h_n have an inward face v¢lt_ity of

150 tf#,_ plus or minus 20 percent ? _horatory hoods s hail be located such that cross _ do not

exceed 20% oftbe reward face velocity. A visual performance test utili_.g smoke producing
devices shall be performed in assessing the ability of the hood to contain agent HI).

Other. Re_irculafioa of e_rh_._t air from ageat areas is prohi bitexL No connection betwe*n agent

area and other areas through the veattlanon system is permi_,-a Emergeacy baclmp power is

nc_e.s _.ty. Hoods should be tesmd semi-annmdly or after modifie.afi(m or ma_uteaaace opcrafiom
Operanons should be performed 20 cm imid¢ hoods.

A-8
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PROTE_II _ GLOVES: i,/J_J-_OATORY. Bury! tmdcologlc_ _t protective glov_ (td3, M4,

glovesct).

EYE pROTECTION: As a minimum, chemical goggles will be worn. For splash haT_rd use

goggles and face-shield.

OTHER pROTEui IVE EQUIPMENT: For gencnd lab work. gloves and lab coat shall be worn

with M9 or MI7 mask t_adil y available.

in add/fion, wben handling cont_mlnated lab animals, a davy clean smock, foot cove_, and head

cOVelrS a_ l'_]nire4L

MONrfOP._G: Available moni ofiag equtpmeat for agent HI) is the Mg/M9 de.tecr_r paper, bluo

b_nd tube, M256/M256A1 kits, bubbler. Depot Area Air Monitoring Systum ('DAMMS),

Automated Continuous Aar Monitoring System (ACAMS). CAM-MI, Hydrogen Flame

Photot_¢mc F,migsthn Detector (HY'FED), the Miniatur_ Chemical Agent Monitor (IVIINICAM),

and Real TLm_ Aaa].yd e_d Platform (RTAP).

Reni-dme. low-level monitors (with alarm) are required for HD opmauoos. In their abscDce, an

_)LH atmnspbet¢ must be presumed. T=hot'a_ry Operationscondacmd in appLuv,'iatcly

_an_t_ined Elld algTme.d cIl_i_tg COIIIZOIS i_uil_ O_ty periodic iow-thvcl monitoring.

SEUI tON IX - SPECIAL pRECAUTIONS

p_UTIONS TO BE TAE]_ _q HANDLING AND STORING:

Durthg h..alln_, th_ ,q_uddy. (two_man) system will be used Co_).i_./s sbenid be periodically

inspected fo: l_k_ althcr visually or using a detector kit, and prior to waas fe.fiag th¢ co_t.,ners

f_om storage to work area_. Suingem conuol owr all gersonael handling HD must be excmisad-

Chemical showers, eyewash stations, and personal ale_nli.ess latin tics most be ptovidad, l:_ch

worker will wash thalr hands befo_ meals and abow_ thorouglfly with special .._mitm given to

hair, fac_, _ecL _ad hands using plenty of soap before leaving at the end of the work day. No

smoking, eating, or drinking is permitted at the work site. I)econmmi"_t;"g equipmem shall be

conwni_ntly located. Exits must b¢ design_l to l_tmit rapid cvac.ation, lid abould be _to_c.d

ia co_t_;_rs made of gl_s for Research, I_veinpm_nt, Test and Evaluariot_ (RDTE) q,_. nfide.s

or o_¢-ton steel containers for large quantities. Agent shall be double-co_)_i-ed in liquid-tight

cont _th_ when in storage.

PP_CAUTIONS: For _aldonal inform atlon s= "AR 385-6 l, Tlm Army Tonic Chemical

Agent Safety Program", "DA PAM 385-61. Toxic Cbemical Agent Safety Standards". and "AR
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40-173, Occupational Health Guidelines for the EvahiaZlon and Control of Occupalioaa] Expo_m'_
to Musrazd Agents H, HD, and liT"

SEe.. 1 ION X - TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTH._K THAN VIA MII FFARY CI'ECHNICAL ESCORT

TR_S PORT AS PER 49 _J: I¢. I72

PROPER SHIPPING NAME: Polsoaous Liquids, n.o.s.(Soifide, bis2..chloroethyl)

DOT HAZARD CLASS: 6.1 PackingGroupIHazatd Zone B

DOT LABEL: Poison

DOT MARK_G: Poisoaoo.s liquids, n.o.s. (Sulfide, his 2-chloroethyl) UN 2810, [nh_laLion
Hazard

DOT PLACARD: POISON"

EMERGENCY ACCIDENT PRECAUTIONS AND PRO_I:._URES: Se_ Secdons IV and VII/.

PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicins will be pLacaMed

regardless of q1,_,,_ty. Driver _ha11 be given full and complete inform_nn rc'gaxd_g shipmeat aad

condi_oas in case of _.m_,_gency. AR 50_ a,._ sl_inflcaliy with the shipmeat of chemical agear.s.
Shipment of agents will be escorted in accor_ n,-_ with AR 740-32.

Whli¢ the F.dgcwood Rese._rch Development and Euglae._[ingCenter,IX-'pa._tmentof the A_ny

be_eves thA_th_ dam cop_n,-_l_ _ fa_al and theopinions_ arethoseof _l-;f_p..d

:xpen_s_gardln_ (he reaultsof lhe testsconducted, the dat_are not to be lak_n 8s a w_z_n tyor

_pre._ntadoa forwhich dsc Depamacnt of ds_ Army or .Edgewcx:d_h D_vethpmem and

Ea_e_ing Center _._nm_s legalre.spo_sibfllty.They _ offeredsolelyforyour consideratJou,

_nvcsl_gation,and re&flea,on. Any va_ ofin_ rI_,=and tn_0_T_,_ n must be det_n'n_nedby the

user zobe in_ccord_nce with appLicableFederal,St_tc,and Ioc_ laws _ud _gul_o_.

D
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TRADE NAME AND SYNONYMS: TttickenedHI),THD

_USINGREDIENTS: K125(ac_loidcopolymer, 5%) isused tothickenHD. K125

is not k_own tobe b_'_rdousexcept ina timely-divided,powder forn_

PHYSICAL DATA: Essentiallythe same _ HI) except for viscosity.The viscosityof HI) is

between 1000 and 12_ ceDtistokes@ 25 DEG C.

PIJ_ A_D EXPLOSION DATA: Sam_ as HD.

HEALTH HAZARD DATA: Same as lid except for qkiB contact For skin contact, don

respiratory protective m_sk and remove cOptaminalP.d CIothin 5 IMMEDIATELY.

h'v_c[l_)iA,tP_L.YscrapetheHD fi_m the skiosulf_._,th¢I_wash thecol)laminared surfacewith

acetone Seek mechcal attentth a IMMEDIATELY.

SPI1,1. LEAK. AND DISPOSAL PgO_ "H K.IRES: lI spills or leaks of I-IVoccur, follow the ¢_m.

procedures as those for HI), bet dissolve the THD in acetone prior to introducing any
deconta_i-_ring solution. Containment of _ is generally not necessary. Spilled "rHD can be

¢._IBfully $ClapCd o)YJ_"the copr arnlnalP._ S_'faoB alld pl acP.d in a fall]y Femovab 1¢ llead _ with a

high de_PJ, polysthylene lining. The _ _ then be dP-(:O"tam;na'j'[, _r it has "0¢.eB

dissolved in aeetoae, usmgthe s.xmeprocedtaes ttsed for HD. Coprnml.alCd sulfaees shottld be

uea_ with acetone, then decontaminatexl using the same procedtm:s _ those used for HD.

NOTE: Sur_'at_S ¢.Oi_mamina_l with THD or HD and thell _useMe<'ootamlnared may evolve

sufficient mustardvapor m Fmduee a physiological response.

SPECIAL PRO'i'EL 1 iON INFORMATION: Same as lID.

SPECIAL PRECAUTIONS: Same as lID with the following athhtion. H_BPIII"_ the

requir_ careful obsarvallon of the "sttiQgct3" (elastic, thrr,_d-li_ a_LRehm_) fu, mcd when the

allenra are transferred or dis1_nsed. Ti:ese swingers must be broken cleanly before moving the

col""rni_atthll device or dispersing device to -al_othcr ]OCatiOB, or uawsmted c.oommi_ ntioB of a

workin_ surfac__ _ulL

TRANSPORTATION DATA: Same as HD.

r
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U.S. ARMY EDGEWOOD

RESEARCH, DEVELOPMENT

AND ENGIN _.._R/NG CF_xUT_R

NL_. i kRIAL SAFETY DATA SHEET

REVISED: 30 June 95

DATE: 16 April 1988

Emergency Telephone #s:

ERDEC S afeD' Office
410a571 4411 0700-1700

EST A_r normal duty

hours: 410-278-5201

Ask for ERDEC Staff

DutyOmcer

SECTION [ - GENERAL INFOR/VIATION

MANUFACTURER'S NAME: Edgewood Research, Development and Engineering Center

MzMNqJFA£. l L,TREWS ADDRESS;

U.S. ARMY CI-IF.MICAL AND BIOLOGICAL D_-I_.NSE COMMAND

EDGEWOOD RESEARCH, D EVIB..OPMF2CT & ENGINEERING _ t _a_

ATTN: SCBRD-ODR-S

ABERDEEN PROVING GROUND, MD 21010-5423

CAS REGISTRY NI/MBER: 541-25-3

CHEMICAL NAM_ AND SYNONYMS:

Arsme, (2-chlorovlnyl) daehlore-

Apsonous diclalonde, (2-chloroethenyl)-

Chlorovinylarsine dichloride

2-Chlorovin yldichJoro ars_n¢

betaq2hlorovinyldichloroarsine

Diclfloro (2_alorovinyl) arsin_

TRADE NAME AND SYNONYMS: Lewisite, L, EA 103,1

CHEMICAL FAMH,Y: Arsealc._/(veskam)



L
FORMULA/CHEF,_CAL STRUU! Lrg_:

C2H_AsCI_

NFPA 702 SIGNAL: HeaJth - 4

Flamrqability- I

Reactivity - I

C_ H /Cl

C--C-As

SEuIION II - COMPOSITION

INGREDIENTS FORMULA

NAME

Lewisite CzHzAsCI 3

* "_s is a ceiling value

PERCENTAGE

BY WEIGHT

ICG

AIRBORNE

EXPOSURE

LnM/T (:,EL)

* 0.003 mg/m 3

SEuI ION HI - PI-P/S1CAL DATA

BO1LING POINT DEG F (DEG C): 374(190)

VAPOR PRESSURE (ram Hg): 0.35 @ 25 DEG C

0.22 @ 20 DEG C

VAPOR DENSITY (A/R--l): 7.2

SOLUBILIt y: 'Negligible in water, completely soluble in EhO , CHCI_, all comraqn organic
sol veals, mustard, oils, and alcohol.

S P_.LII-IC GRAVITY (HzO=-l): 1.88 @ 25 DE£/C



VOI,.AT]I./| Y (mg/m_): 3,9 x (10) } @ 25 DEG C

2.5 x (10) _ @ 20 DEG C

MOLECULAR WE1GHT: 207.32

APPEARANCE AND ODOR: Pure L is a colorless oily ilquid- "War gas" is _m amber to dark

brown hquid; characteristic odor is usually geranium-like; very tittle odor when pure.

SEt.t tON IV- FIRE AND EXPLOSION DATA

D

FLASHt'OINT (Method Used): Does.or flash

_ILITY LIMITS: N/A.

EX 11NGUISH_ffG MEDIA: N/A.

SPECIAL rlKE HGi3. t _NG PROCEDURES: F_es involving L should be com_;-ed to prevent

contamination of tmeon_-otled areas. All perso_ not engaged i. extinguishmg the fire should be

evat_Aredlmmediately. Coronet withLorits v_ors e_abe fatal. Wllen_-ponding toafim alarm

in building or _eas ccntainl.g agents, firefig_ting persotmd should wear f_ fimfigbter protective

clothing thtring chemical agent fi_fighting and fire rescue operations. Respiratory protection is

requ_d. Positive pressure. _ faeepiece, NIOSH-approved selg-cor,,.i-_ br_rh_n_ apl_nl_

(SCBA) will be worn where there ts danger of oxygen deficiency and when directed by the fire

chief or chemiedd accideatfmcid_nt (CAI) operations officer. In e._es whcr_ firefighters are

responding to a chemical accidentrmcidemt for tescue/reconaalssanee purposes _qee firefightiag.

they will wear appropriate levels of protective ¢lothl.g (se_ Section 8).

SEt.lION V - I'-_ALTH HAZARD DATA

AIRBORNE EXPOSURE LIMIT (AF! ,): The permissible airborne exposure ¢one_mta-ation of L

for an 8-hour workday or a 40-hour work w_k is an 8-hottr fim_ weighted average 41 WA) of

0.003 mg/m 3 as a ceiling value. A ceiling value may not be exceeded at any tlm_. The c_ili._

value for lewisite is based Ul_ the present t_eh-olog_cally feasible deteodo, l_mi_ of

_003 mg/m _, This value cam be fot_d in "DA Pare 40-173, Occupational Health Guideilne_ for

the Evaluation and Coutrol of Oee.pancn_d Exposure to Mustard H, I'ID. I-IT, a.d L". To d_re.

however, the Occupafionnl Sa.tcty and Heaith Admlni_tration (OSIL, x_) has not pronaulgated
t_mfissiblc expostu_ concentration for L



E;-I-_CTSOF OVEREXPOSUR.E:L is a vesicant(blisteragent). It also actsasa systen_c

poison, catting p.lmonai'y'ed _ma, dlarrbea, restlessness, weakness, subnormal temperature, _d

low blood pressure, In order of severity and appearance of symptoms, it is: a blister agent, a toxic

lung tmtan_ and absorbed ha dssues, a systemic poison. When inhaled m high coocentradons, it

may be fatal in _ short a time _ 10 mimnes. L is not detoxi.fied by the body. Common tomes of

ent_ hato the body include occuhaf, percuzaueous, and ruination.

LCt_ (inhalation, man) = 1200 - 1500 mg min[m _

LCt_ (skin vapor exposure man) = 100,000 mg mlr_/m _

LDLO (sldn, human) = 20 mgtlcg

LCt_ (skin. man): >1500 rag/rain J. L irritates eyes anfl skin a_fl gives warning of its presence.

Minirmzm effecuve dose (ED mint = 200 mg/m _ (30 mint.

ICt_ (eyes, m_.): <300 mg mi_/m 3.

A.N'IMAL TOXICOLOGICAL DATA:

LDso (oral, rat) - 50 m z_kg

LDs0 (subcutaneous, raz) = 1 mg&g

LCtLO (in_aJatioa, mouse) = 150 mg/m 3 10m

LD m G_lz, dog = I5 mg/kg R'I_CS) or 38 mg&g (CRDEC chemical agent data sheets)

LD_ (skin, rabbit) = 6 mg/kg

LDs0 (subcutaneous, r'_bit) = 2 mg&g

LD_ (intravenous, rabbit) -- 500 mg/kg

LD_ (skin, guiaeapig) ffi 12 mg/kg

LD_ (subeutaneous, gmnea pig) ffi 1 mg/kg

l.D++ (slfin, domestic farm ._i,nals) = 15 mg/kg

LCt m (inhaJatlon. rat) ffi I500 mg minim3 (9 rain)

.LCt_ (vapor skin, rat) = 20,000 mg ruth m (25 mi,)

LC'Dsa (_kin: rat) -- 15 - 24 mg/kg

LDso (ip, dog) = 2 mg/kg

EDmin (skin. dog) = 50 mglm3 (30 rain)

EDmln (eye, flog) = 20 rag/m3 (30 rain)

EDmin (skin, rabbit) = 25 rag/m3 (30 rain)

EDmin (eye, rabbit) ffi 1 rag/m3 (30 rain)

m Acute ExposL_:

(I) Eyes. Seve_ damage. Instant pain conjtmctivids a_d blephazosposm leading to

closure of eyeLids, followed by corneal scarnng and irdha. Mild exposure pr_uce..s reversible eye

tqamn+°+_ if _o_mminatw_ ilgslalltJ y. o thel'wi._ morc pormane_+t haj I11_ Oi" b]J_JlP.._ is possible
within 1 mlnnte of exposttre.

+r





SKI]q CONTACT: Remove victim from sere'co imme_hately and remow conr_rnirmted

clothing. Immediately dccon affectra:l areas by flushing with 10 pcr_nt sodium carbena_ sohauon.

A_er 3_ minutes, wash off with soap and water to protect against eryxhem& Seek medical
attention mm_dlatcly.

INGESTION: Do not induce vomiting. Give victim rnil L*[0 d_ S_k medical attention
immediately.

SEt.lION VI - R.EA'dt 1v'i i Y DATA

INCOMPA 1WILITY: CorFosiv¢ to steel at a rate of I x 10"5to 5 x 10"s in/month at 65 DEG C.

HAZARDOUS DECOMPOSITION PRODUCTS:

Stability: Reasonably suable; however, in presence of mthsmre, it hydrolyr, es rapidly, losing iLs

vealeaut property. It also hydrolyses ha acidic medium to form HCI aad aon-vdlatihi (solid)

chlomvi_ylm'sedious oxide, which ts less vesic_ut than I2wial_e. Hydrolysis ha alkaline medium,

a£ ha deconr_minati01_ With alcoholic CallStic or ca_o_atc solution or DS2, produces acetylene and

uisodium arsenate (Na a AS 0_. Therefore, decovrs, m_nated solution would contain toxic arscme.

SEt-1 iON VII - SPH I LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN/N CASE MATERIAL IS R]_I.FASED OR sPn 1 _:r_:

Only imrso_nel ha full protective cththing will be allowed ha _ where L is spilled (sea Section 8).

RECOMMENDED r,_', r_ PROCEDURES: The L should be conmir_ed using ven_iculite,

dimor_ __,--.tm emxh. clay, or fine sond and neutralir,'d _ soon _ possible using copious amotmt_

of alcoholic caustic, carbonate, or DS2. Caution must be exereir.ed when using these

decot_mmlr_atea shac._ acetylene will be given off. Household lile.aeh can also be ur, ed if

accompanied by stirring to allow contact. Scoop up all covramlnarcd m_u'f_al _md plac_ ha

approved DOT COntainers. Cover with addixional dccont_min_.L Deco_mmillate the outstde of

the container, label IAW DOT and EPA mquircmems, and dispose of as _calfied below. Conduct

general area monitoring to comSrm that the _mospberic conccntraboas do not exceed the airhomc
exposure tirmt (see Sections 2 and 8).
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RECO_NDED LABORATORY PROCEDURF_: A 10 wL percent alcoholic Sodium

Hydroxide _oludon is prepared by addin_, 100 grams of deaamre<l ethauol to 900 _,._ns of I0

percent NaOH in waler. P, mlnlmum of 200 gr_ m_ of decon i_ _cqu_red for e_cb gram of L. Th_

_ecoiltag_llt So]ut_o_ is agitated for a mi_ml_m of one (1) hour. At the end of one Llour th_

resulo.ug pli siaould be checked aud adjusted to abow 11.5 using additlonaJ NaOH, if required.

It is permitted to substitute 10 wz percent alcoholic sodium carbonate made and used in th_ sam_

ratio a_ the NaOH lis_ed above. Reaction Tim_ should be Luely.as cd to 3 hours with agita_ozl for

the fL_t hour. Final p_l should be a_justcd to above 10.

It is permitted to substitute 5.25 pcrccut sodium hypochlorit_ for the 10 percen_ alcoholic sodillm

hyd_._d_ solution above. Allow one ho_r with agira_on for the reaction. Ad._usu_em of the pH

is not requital.

Corlduct g_era] ar-._, momt_ring to c_l_rm that the a_mo_phe_c co_ceIl_-_ons do not exceed the

airbom_ exposur_ limit (see Section 8).

WASTE DISPOSAL M_I HOD:

All ucutTalizcd material should b¢ collected and contained for disposal IAW land ban RCRA

regulations or thcrmul]y decomposed m an EPA permi_ccl incincr_or _!uippcd with a _c_bbcr

which wi_ scab out d_c cblond_ and b_ equipped with an clcc_os_¢ic precipitant or ocher _cr

d_v_ce _ ncmov¢ ai_cnlc. Collect _1 the arscnlc dust fi'om ffa¢ clec_o_tie p_cipit,_or or other

Fd_r _,_vic¢ and coat:_crize and label L_W DOT _d EPA rcgula_.oas. "['he m_cn_c will Ix_

disposed of U_W land ban R C']_. r%,_ladoas. Any co_m;_t_d msrm_Js or i_ro_.cuw ¢lothlng

sho_Jd '0¢dCCO_r_m_n_,.rl _i_g _oho]ic r'_l_ic, car_x_a,_, cr b_.ach ana]Tzc_ to ¢_s_r_: it is _¢

of d_l_ co_t_m_n_oa (_X) leveJ. The cloth;_ sho_dd _c_ be scaled in p]cstic bags ixxsid_

properly labeled dn_rn_ and held for sl_ipmcat bac_ to d_¢ DA _ l:_mt.

NOTE: Some sta_P_d_ decoDmmi_a_cd su_ m_p_al _s _.RC'RA hazardous w _LS_:.
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SECTION VII] - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTEt. l ION:

Coucentrauon (mg/m 3)
Respizatory Ptotectioa/Easemble Required

Less than or _lZ_aI to 0.003
A full fa_pi_r_ chemical ca.i_,

air-lxaif_ngo F*,A*:C_v_ ma_ shall be on ha.d

fca" escal_ (the /VD, MI7 aad M40 scdcs

tm_tecave r_ are n'rrptable for _ ose).

Greater th_ 0.003 or a_L'_own A N1OSH/MSHA-approved, ful/facepicce

SCBA suitable for use in high agent

¢onceatTatio_s wi_ pro_ective ensemble.

(See DA P_m 385-61)

• , . , , .

* This repw._seats the ceiling v_ue dmcrmln.d by coatiuu oas weJ rime mamtonng (with a/ram) at
the 0.003 mg/m _ level of detecfioa.

VEN,tLL,ATION: LocaJ e*hu._) - Maarlutr,_. mast be fikered or scrubbed to llmi) exit

couc_'._'ation to non_tcctab]c invel. Air cmi_inns shall meet ]ocal. sta_ and federal regu]afions.

Spec_: Chemical laberatory hoods shull have an average iawaml fac_ velocity of 1(_0 line_ feet

per rnvnute (Ifp_u) + 10% with the velocity at any pemi not deviating _om thc average face

velocity by morn than 20%. F.xis fin g laboratory hoods shal//0ave an inward face velocity of 150

lfpm plus or min_ts 20 pemeaL r _horatory hoods shall be located such thor cross draf_ do not

exceed 20 % oft.he inward face veincity. A visuul pcrform_.c¢ test etili_i._ smoke p_luciag
devices shall be performed in the agscss meat of the inclosun:'s ability to contain Lewisite.

Otheiz Reck'cuJatinnofexba._air formagemazeasisprablbited. Noconn_Ction between agent

area and other areas through the vemiladon system is permitted. Emergency backup power is

ncc.css_¢. Hoods should be tested seml-annually or after taedi_c'.atinn or m_;.tea_nr_ opcra_oas.

Operations should be performed 20 cm inside hoods. Procedures should be deveinpctt for disposal
of coatamlnated fiJt_.

PROTEL t I'/E GLOVES: Norton, Chemical Protr.ctiv¢ Glovc Set M3 Butyl Rubber
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EYE PROTECTION: AS a _;nlml,m protective eye ghu_ses will Ix worn, For splash hazard us=

gog_es and face shield.

OTEER PROTECSIIVE EQUIPMENT: Per ]ab_ramcy opo_ons, gloves and lab coat wi_ be

wora with M9, M 17, cr M40 m_k readily available.

MONFrORLMG: Available monitoring equipment for agent L is the M18A.?. f3_Uow band),

hubblc_ (Eseaic and GC method), md M256 & AI Kits.

Real-dine, low-level momt_rs (with ala._m) are _qui,_ for L operations. In thclr absence, an

][DIM atmosphe_re must be presumed. Labot_to_ oporafiOl_ coadu=tod m appropriately

maintained and alto'reed engioee.ring controls re.qux_ only Fenochc low-level monitoring.

SE_./ION IX - SPECIAL PRECAUTIONS

pRECAUTIONS TO BE TAKEN IN HA/'ffDLING AND STORING:

Dung h_al;_, tbe "buddy" (two m..) syst=m will be used. Co.miacrs should b= _doulcally

iaspoxted for leaks, either vi_,.uy or using a detector kiL St_ngent control over all Fenonael

h_,41;n_ L must be exercised. Chezulcld $howei3, _yc wash stations, and Po_onaJ ele_nl;._'_s

facilities must be provided; wash hands before meals and each worker will shower thoroughly with

spoda] atwation give_ to h_ir face. =eck. and h_.ds. ,,¢;n S plenty of soap before leavnig at the end

of the workday. The storag_ or consumptlon of food or beverages; the storage or applicatlon of

¢c sine dc.._; the 5mnkin_ Or Storage Of smoking m_tt't_xl_, tob._¢o p_:KI_¢L_Or Oth_ produc_ fo_

chewing: or tbe chewing of such produc_ th all laborato_ _, is pmhibit_L Laboratory

glasswear wilt net be ase.d to prepare cr con.c_,ra _ food or beverage. Decol._mi_ci_g equlpmcat

shall be coavenienfly I¢_e_ted. Exit_ m.,¢) be de_igmd to penmt rapid evacuatioa. L should be

stored in cov_;._,rs made of glass for Research. Devalopm_m Test and Evaluation (RDTE)

quantities or one-ton st_l co_t.lners for ]ar_ q._ntides. Agent _h_D be double co_;_zl in liqnid

tight co_)_i-_$s when in $torag_ or during trans_lation.

For _dditional thfommtlon see "AR 385-6 I, The Army Toalc ¢_e.mlcal Ag=m $af=ty Program",

"DA pare 38_-61, Toxic Chemic.M Agent Safety Standards", and "DA Pare 40-173, Occupational

Health Guidelines for th_ Eva],,_n and Control of Occupational Exposure to Mustard H, HI),
HT. aad L".

)
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SEt. 1 ION X - TRANSPORTATION DATA

PROPER SH_PPINO NAME: Poisonous liquids, a.o.s. (Chlorovinylm_in¢ dichloride)

DOT HAZARD CLASSIFICATION: 6.1, par_';_ Group I

DOT LABEL: Poisoa

OOT PLACARD_ Poison

EMERGENCY ACUDENT PRECAUTIONS & PP.OCFDURES_ See Seedons IV and VIII_

.... PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be placarded

regardle.gs of quantity. Driver _h_ll be given full and complete infOrmatiOn regarding shipment and

_ohnditions in case of em_gcncy. AR 50-6 ,_1_ specifically with the ship_ _nt of chemical agents.
pment of agen_ will be escorted in accordance with AR 740-32.

While the Edgewood Re._._ch, Development and Englneermg Center. DOP_ L_ent of the Army

believes that the tht_ co_tahle_i herein are factual and the opinions exlxesse.d _e those of qualified

experts reyjarding the results Of t_ tesL_ conduct¢cL die clal_ _re not to be taken a.g a warranty or

representation for which the Dep,_ h_nt of the Army or Edgewood Research, Development and

F.ngineerlng Center assumes legal responsibility. They are offered solely for your coasidarafion,

mvestag-ation, end veri_cation. Any use of these data and iMor_at fon must be detennlned by the

uscr to be in accordance with applinahIe Federal. State, and local laws and r_gularions.

IO
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CnLOROPICr.m/PS

REVISED: 12 December 90

Emergency Telephon_ h_s:
818-366-2000

CHlJ3ROPICKIN

M.AT_RIAL SAI-_ 1Y DATA S_Fb,P. L

SEt- 1ION 1 - GENERAL INFOP, JvlATION

M.ANUFACIRSRER'S NAME:

OCCUPATIONAL HEALTH SERVICES, INC.

MANUFACTORER'S ADDRESS:

OCCUPATIONAL I_ALTH SERVICES, INC.

11 WEST42_'_ STRe&i, 12_ FLOOR

N_w YORK, NY 10036

800 4_5-MSDS OR212-789-3535

CAS REGISTRY NUMBER: 76_2

CHEMXCAL NAME AND SYNONYMS:

Trichloroaitrometh_n_

Nitroehloroform

Chloropi_rin

Nl_l_c_ol_o_rlh_ne

TRADE NAME AND SYNONYMS:

Chloropi_dn.
PS

CHEMICAL FAMILy: Nitro (Allphatic haloge a eompotmd)
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FORMULA/CHEMICAL STRUCTURE:

CCIlNO 2

NFPA 704 SIGNAL: Heakh - 4

Flam_mabilky - 0

Reactivity - 3

CI
I

CI-C-NO2
I

CI

SE¢. l ION lI - COMPOSITION

INGREDIENTS FORMULA PERCENTAGE A I R B O R N E

NAME BY WEIGHT EXPOSURE

Lnv_r (AEL)

Chloropicrin CCI_NO: ICO 0.7 mg/m_(ghr

TWA)

D SECTION M - PHYSICAL DATA

BOILING POINTDEGF (DEG C): 234DEOF (ll2DEGC)

VAPOR PRESSURE (ram Hg): 20 mm Fig @ 20 DEG C

VAPOR DENSITY (AIR=l): 5.7

SOLUBI1/r'y IN WATER (g/100 g water): O.lg @ 20 DEG C. Soluble in organic solvents,

lipids, organopbosphorus compouads, mustards, pbasgcae, diphosgcne,aad CI_

SPEt21rlC GRA'Vli Y (H20=I): 1.7 @ 25 DEO C

FREEZING POINT: -83 DEO F (-64 DEG C)

LIQUID DENSITY (g/cc):1.66

PERCENTAGE VOLATI] .E By VOLUME: 165,0(]0 mg/mJ @ 20 DEG C

APPK4RANCE AND ODOR: Colo6es_ Oily ]iq_d with a _h_., pea_ od_¢ t]_ _,,_'5tc_s.
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SE(. I tON IV - 1-II(E AND EXPLOSION DATA

|

FLASHPOINT 0v[ETHOD USED): Neghgible fire hazard when exposed to heat or flame.

EX I tNGUISI-mqG M_DL¢: Dry chemical, carbon dioxide, water spray or regular foam. For

larger fires, use water spray, fog or regular foam.

SPECIAL FIRE FIGHTING PROCEDURES: Wear chemical protective suit with self-c, entalned

breathing apparatus with a full fucupiece operated in pressu_i_'ra_nd or other positive pressure

mode. Move container from fire are2,1f you can do so without risk- Apply cooling wa_er to 5ides

of containers that a_ expose4l to flame* Lmtfl well a.fte* fire B out. Stay away fTOm end_ of tanks.

For massiw fire in caz'go area. use hose holde_ or motfitor nozzles; if this is impossible, withdraw
f1"om area and let fire bum

WARNING: Extinguish wath agents smtahie for type of surrouudmg fire. Use flooding mounts

of water and fog, avoid brtathi. 5 poisonout vapors; keep upwind. Consider evacuauon of

downwind area if m_terial is le_lt_n_.

SECTION V - HEALTH HAZARD DATA

A/RBORNEEXPOSI/RELIMrf(A_):0.7m_m _

El-r l: CI'S OF OVEREXPOSURE:

Shor6tcn'a expost_e: Chloropi_'nn r_.,¢.-_ eye irritation and teaOmg. It also rm,_-_ cough, natutea.

m2d vomiting, and severe irritation of the ski_. Bre_thi._ chhiropicrin vapot_ may also

t._ delayed severe bre_th_._ difficmitics and which may _ death. Adchifonal effect$

may hicinde bluish color of _ki n. tips and fingernail_.

Long-term exposure: Overexposure to chlon_picrin may cause in_ suseeptihilky to future

overexposm-e. I/t _tc_tion t_ effec_ frmn short term e_postu_, redne_._ and swell_n_ of die

_kin _d eyes and hem/x and lung ,_m_ ._ may occur.
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Median doses of PS inm_ aze:

LO50 = 2,000 mg-min/m 3

LOCAT IY, P5 affectsboth inseyes and the skin. The liquidimt_es and burns the skin and

causesscvcr¢bun_ ofthe eyes. Conccnla_fioRsof 0.3to0.37 ppm resultinpa_nfi_Ieye imtafion

in 3 Io30 seconds. Short contac_ withthe skincan cause second and thirddegree burns

SYSTEMIC ACTIONS occur primarily through inhalauon and inpestlon. Inh*l_tion CRUSES

nause._ eye watcnng, vomiting, bronchitis, and pulmona_ edema (the result of a leinal expesure

of 119 ppm for 30 mJnu_es). Ingestion causes severe irritation of mouth and stomach.

CHRONIC EXPOSURE to PS c_o remit inincreasedsusceptibRi_ to funtm overexposure.

EMERGENCY AND t-iI_ST AID PROCEDURES:

C_t medical atlenflonfollowing all cxpostmss Io thiscompound

INHALATION. Ifa person breathesin]axgeaxnotmt_of chloropicrin,move the exposed person

tof_th airalonce. Ifbrr_rh_nghas stapped,perform artificialrespiration.Maintain airway and

blood pressure and 0rlmln_Icroxygen ifavailable.Keep the affectedperson ..v_trmand atrusl_

Trealsymptomatically and supDorfivcly.Oct medical aacntion as sooa as possible.

EYE CONTACT. If hquid chlompicrin or high concentrations of chinropicfin vapor get thzo the

eyes, wash eyes immcdiamly with copious quantifies of water for at lea_t 15 minutes, lifting the

lower and upper lids o,','_ionalIy. Continue irrlpe_g with normal _ll.c until the pif has remraed

to normal (30-60 minutes). Cover with sterile baad_ge.s. If Lrdrafion persists after washing, get

mechcal attention. Contact lenses should aot be worn when working with thiq chemical.

SKIN CONTACT. Ifliquidchinropicfinpetson the skin_ immediately w_h the sldn using soap

or mild delergcntand larpe amoun_ of water untilno evldencc of chemical rem_in_ (15-20

minutes).Ifliqmd chloropicrlnsoak_tinoughtheclothing,remove the clothingimm_'_iat_lyand

wash the skinusingsoap or mild dexcrgsntand watcl.In case of chcminal burns,cover areawith

st_ile,dry dx_ssthg,b_m_ securely,but not too tightly.Ifirritation_ aRcr w_h;.g, pet
mescal a/_e_tion.

INGESTION. Remove by g_ic lavape or emcsis using activated cha_oal. Gasu_c lavape or

emesis should not be performed on an unconscious person. Treamnent should be !_drnini$_er_]
qualified medical pe_oaael. Oct medical aaention immethalely.
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CHLOROPICRIN]PS

SEL. 1 ION ",fl - PEAL L_ VITY DATA

STABI] ITY: Unstable liquid that decomposes under the influence of light. High temperatures

or severe shock Ipazticular]y in containers lzxget than 30 gallons) also con_-ibute to instability.

INCOM?A i I_ILJTY: Contact with sm0ng oxidizers may cause fLmS or explosions.
Anilln_: vioJcnt [_aclion

Bromo-2-propyn¢: cxpinsive, shock and. heat scmltiw

Sodmm Hydroxide: rcacr_ "_oinndy

Sodium MethoTAde: below 50 DEC3 C, nitro compound will acrt_mtflate and cause a

violent a_d dengcrous cxothcrmic reaction

Sn'ong Oxidizers: possible vioinat reaction

HAT-_..DOUS DECOMPOSITION: Toxic gases and vapors (oxides of in_Ogen, phosgene,

inmssyl chloride, ablom:e, and carbon monoxide) may be released when ¢hlo,6_icfin decomposes.
DccomposiLion occur_ at mmperamres above 400 DEC; C.

HAZARDOUS POLYMERIZATION: Ha_ not been repol_d to occur under norm_I t_rn"_.rLnacs
and prcssmc.s.

SEt.. 1ION VII - sPrf / LEAK, AND DIS POSAL PRO_ :t,,i )URES

STEPS TO BE TAKEN 1N CASE MA'EE.RIAL IS RF[ FASED OR Spnl _:r_: Do not touch

spillcdmaterial. Stopinakifyoucandosowithoutri_k UsewaterspraytoreMucevapoi_. i:or

smatl spills, takc up vnth sand or other absorbent mmerial and place into containers for later

disposa. For sm_ll dry spills, place _Terial into clean dry coprai,,ers with clean shovel and cover.

Mow containers f_om spiU arr.a. For larger sp/l!s, dike far ahead of spill for latez disposal. Keep

unntc*ssa people away. Isolate hazard area aacl deny ent . Vemilamclosed spac¢ before
entenng.

WASTE DISPOSAL M.k 1lqOD: Chloropict_ my be disposed of by absorbing in veia_icullt¢,

dry sand, earth, or a similar materlal and disposing in se.ale.d co_m+n_._ in a secured sanita_
landfill.
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CI_OROPrCR_/P_,,

SEuI ION Vm - SPECIAL PROTF.t. i ION INFORMATION

l"

RESPIRATORY PROTECTION:

Concentration

ppm

2.5 ppm or less

25 to 4 ppm

Greater than 4 ppm or onto/ &

escape from unknown

¢onccnIl'_ion$

Resph'alo_ Protection/Ensemble Requkcd

lkny supplied atr respkator ope_tcd in a continuous

flow mode. Any powered air surviving respk0Zor with

organic vapor car_dge(s).

A chemical e.amidge respirator with a full fac_iece and

an organicvapor car_dge. A gas mask with a chin-

sryth or a from- or baek-moun_i organic vapor ca.;_,cr,

Any Sul_lied.alr r_spirator with a flail faecpieee,

hehnet, or hood. Any self..contained breorhlng
apparatus with a full facepi_e.

Self-combined bzl_athln_ appara1_ with a full fa_pi_._

opem_ in pmssure.dem_._ d or other positive pressttre

mode. A combin_oa rr.spaatorwhich includesa Type

C supplied-air respir_or with a ft0J faceplece operated

m p_m'e-demand or other positive prcsst_,_ or

continuous-flow mode and an auxilla_ $_l_-co_ I_imCd

_i'_lhing _ralll$ Op_ in pl_Lqlffe demand Or

other posil]v¢ pmssur_ mode.

V_ iR_ATION:

Local _h_n_L Pro_ [oc_ eThm_I or plX_CSS _nclosth_ _n_aIioR tO m_l published cxposurc
liners.

PROTE_nv'E GLOVES: MANDATORY. Rubber

EYE PROTE_. t iON: Employ_ must wear splMh-pmof or dus_-r_sistant s al_et_ goggles _d a
faceshleld m prevent contact with )his substance.



OTHER PROTEuI IVE EQUIPMENT: Impervious clothing should be worn, _ wail as any ot_r

appropriate prot_tive clothing necessary to pr_vem any possibility of _lcin contm:_ wi_ liquid

chloropicrm.

MONITORING: Measulcments to determine employee exposm'e a_ best taken so thin the averse

eight-hour expos_ is based on a siagle ei_ja_-hour sample or on two fom--ho_ samples. Several

shon-t_t_ mt_rvaJ samples (up to 30 minnte..s) may also be used to determine the average _xposu_

few. Air samples should be _tten m th_ _mploy_'s breathing zon_ (ah- that would mest n_ar]y

rt:present that iahaJ_d by th_ emptoyee),

SE_I ION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN H__NDLING AND STOPJNG:

Observe aJJ federal, star# aad local regulations when stodag or disposing of this substan_. For

assistance, contact the d_s_ct dh_.ctor of the envh-oamcnta] prolec6on agency.

Prote_t agai_i physical ,__- _¢_.. Outsid_ or detached storage is p_fen_, lasid_ storage should

be in a well-vend.ted _ Whet_ there is aay poss_bi_ty that employees' eyes may be exposed

to liquid chloropicrm, an eye-w_sh fouotala should be prox_ded w_lh_n th_ immediate work area

for cm_rgcmcy vze. W_re there is any possibility of exposun_ of an employee's body to liquid PS,

facilities for quick d_mchiag of the body should be provided within the immediate work a_a for

_mcrgency use. F_g and smo_'ing should not be pen_it_ed in _ wh_r_ liquid chh_picria

is h_ndled, processed, or stored. Employees who haadl_ llq_d chlompicrla should w_sh their

hands thoroughly wi_b soap or mild de_rgem and water befor_ _adag. smoldag, ot using toile_
facRit_es.

SECTION X - TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA Mll ITARY ( _ _'CHNICAL ESCORT

UNIT)

TRANSPORT AS PER 49 ¢-vK 172

PROPER SH_PI2_G NAME: Chlrnopicrln UN 1580

DOT HAZARD CLASS: 6.l-PoiSonous Materials P_ldag Group I

DOT LABFI ," Poison
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PttosGE_dCG

REVISED: January 1993

SIGMA-ALDRICH CORPORATION

I001 WEST SAIZ'_- PAUL AVE.

MgLWA_, _ 53233

Emergency T_lephone #s:

ERDEC Safety Office

_,10-671 4_11 0700-1700

EST Aft_ normal duty

hours: 410-278-5201

Ask for ERDEC Staf_

Duty Officer

MATERIAL SAt-_ l _"DATA SHFFT

SECFION I - GENERAL INI:ORMATION

MANLrFACTUP,_R'S NAME: Si_ma-/ddrich Corporation

MANUFACFURER'S ADDRESS:

$1GMA-#] r_KICH CORPORATION

1001 WEST SAINT PAUL AVE

MILWAUKEE, WX 53233

CAS REGISTRYNUMBER: 75 d4 5

CHEM3CAL NAME AND SYNONYMS:

Ca_-bon di¢lflorid¢ oxide

Cad:one (Oxychlorure DE) (Fr*cch)

_ic Chloride

Carhomo (Ossicloruro DI) or Fosgen¢ (Italiaa)

Carboa OxychIoride

Carhonylchlodde or Phosg_n (Ger_.n_

C,zeoo_yl Chloride

Carbonyl ffifloride (DOT. OSHA)

Carbonyl DtcMoride

Chloroformyl Chloride

Fosgeea or Kcolstofoxycbaonde (Dutch)

Fosgen (Polish)
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TRADE NAME AND SYNONYMS:

Phosgene
CG

BIOLOGICAL TY_E COMPOUND: Lethal Agcat

FO_CHEMICAL S'FRUC 1 uP, E:

CI

\

CC120 C = O

/

C1

PHOSGENE/C (_,

SE_.. i iON II - COMPOSITION

INGREDIENTS FORMULA PERCENTAGE

NAME BY WEIGHT

CG CCIzO 99+

AIRBORNE

EXPOSURE

LIMIT (AEL)

0.Sm_m _

(8_-TWA)

SEt.-[ ION r_. PHYSICAL DATA

BOILING POINT DEG F (DEG C): 45.7 DEG F (7.6 DEO C)

VAPOR PRESSURE (ram Fig): 1180 mm Hg @ 20 DEG C 0400 mm [big @ 25 DEG C)

VAPOR DENSITY (AIR--I): 3.4

SOLUBILITY IN WA 1 _R: (g/100 g solve.at @ 25 DEG C)

a_ Water (disdUcd): very sUght, with decompositioa

b. Oth_ VoCm_eSolublc v_th almnst RI] organlc Solvents. i.e., benzeac, toluene. Unstable

c. Best solvcau organic solvents



FRFFTING POINT: 128 DEG C

LIQUID DENSITY (g/co): 1.370 @ 20 DEG C

PERCENTAGE VOLA'V_ F BY VOLUME: 4.3 x 10 _ m_m _ @ 7.6 DEG C
2.2x 10+ mg/m _ @ -10DEGC

5.28 x lO _ mg/m _ @ -40 DEG C

APPEARANCE AND ODOR: Colorless gas at room u:_. Odor of ncw-mown hay, grass,

or green COI_,

SEt. liON IV - piKE AND EXPLOSION DATA

FLASI_OINT (M_THOD USED): Decs not flash

E.XIINGUISI'I_[NG MEDIA: USe waler spray or fog nozaJ¢ to keep cylinder ccx_l. Movo cyIi.udcr

away from fi_ if thez_ is not r_r,k,

SPECIAL _11_ FIGht IING PROCEDU]_S: All pcr$o_ n0! engaged in extinguishing the

should be imrn+_ch_tPly _vao _t,_l f_om _ _ FlVOt._ v_ C].othlDgand R $_f-con o

apparatus sbouJd bc worn to prevent contact with skin and _ycs.

UNUSUAL PIPE AND EXPLOSIONS HAZARDS: Contents under pr_surc. Cont_ucr

explosion may occur under fire conditions. Toxic fumes a_ emitted uader fL_Ccondi_on._.

DA_'_GER: POISONOUS AND CORROSIVE NONFLAMMABLE LIQUID AND GAS UNDER

pRESSURE.

SECTION V - HEALTH HAZA.RD DATA

AIRBORNE EXPOSURE LIMIT (AEL): Tbc A,F_ for CG is 0.8 mg/m 3.

/=x-r_:CTS OF OV'F.RFDfPOSURE: CG is a burning ag_m that is cxu'_mely dcslructlv_ to the

dssue of the mucou_ _bran¢_ ax_l up_r rcspir_ory tract, eyes aud _.-in. T,,_Ia_IOD may be f_t_l

a r_ult of spasm _nfl_mm_on and p_+-um of the latex and bronchi, chemical _e_oni_ _n_

p,_lmonary cd_m_ Symptom_ of exposure may include burning scnsatioa, coughing, wheeziug,

la_ug_tis, shorme.ss of brP._th he_,_ehc, nmaea, and vomiting.
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P_OSGENE/CG

M _iian doses of CG in m_n _r¢:

ICt_ = 1500 mg-nfin/m s at 70 - 80 DEG F (humid environment)

LC_ = 3200 mg-min/m s (Ct does not si_flcanfly change with lime since the effects at_

cumulative)

Locally. CG causes mild ia_tatlon to the eyes

SYSTEMIC ACTIONS occur pdmmily through inhalation. Phosgene is a lung imtant. The

characteristic feavai_ of phosgene poisoning is massive pnlmonary edema The edema restths fzom

the passage of fluid into the alveuli f_om capillaries whose permeability has been affected by the

corrosive _don of the c_mpouod Hemoconcennation remits from Io_ of plasnm imo the alvcoE.

The edema hiterferes with the intewhange of oxygen and carbon diordde and the capin aW bIooct.

As the edema progre_es, discomfo_, appraben_ion, and dyspnea increase, mad frothy, often blood-

tinged sputum is raised. Redes and rhonchi are audible in the chest. Death results from anoxemia

and may occur in less than S hours.

During and immethalely after exposure, s3nnploms ul¢lud¢ cou_hing, choking, a fe_:lmg of

tlghmess in the chest, nausea, and co=_ionally he_a_'he and I_abon. So_ patients with

severn cough fail to develop serious lung injury, while others with no sig_s of early respiratory

tract irritation incur f_,_l pulmoaza 7 edem_ Following the above disco_¢o_ the.re may be a delay

in which the patient has few symphony, not even abnormal chest sig_s

CHRONIC EXPOSURE: Five indusl:ria] workers who hzd been chroincolJy exposed to low

cooeentxafions of CO exhibited disturbances in ltmg fimcfion. All oftbe patients developed the

following signs and symptoms over a period of sevetul months with v az?Ang degrees of severity:

cough, shormcss of breath on exertion, and pain or dghmess in the chest. Two of the patients also

extmctorated _m_ll amounts of gianT, muculd sputum. Re_iduaI pulmonary defick may be
exgected from ehronlc exposure to CG.

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION. The protective m_eL- should be Imt on immediately trpoa detection of the odor of

phosgene 0ike green corn or gt'as$), Lrdralion of the eyes, or change in the lasle of a cigarette

(smoking may become tastele-_s or offensive in taste). The individual should hold his bl'eath while

masking.

If some phosgene has been inhaled, [tol'-i'ii_ eomb_ dilril_ should be CODtintl_ Uhie.S$ the_ is

difficulty hi bren_hing, nausea, and vomiting, or more Than the usual ab_t_ess of breath on
ex_rion.

ff not br_)hing, give _dficia/respiration. If breathing is difficult, give oxygen.



D
EYE CONTACT. lmm_xliately flush eyes with copious amounts of water for at least 15 minutes

while removthg eonr_m_nmcd clothing and shoes. Assure adequate flttslgng of the eyes by

separating the _yelide with fingers.

S KIN CONTACT. Immediately flush skin with copious _mounts of water for at le_t 15 minutes

while removing contaminated clothing and shoes. Discard copl_mi_ted clothing and shoes.

INGESTION. Wash out mouth with water, provided the person is conscious. Call a physisi_

immediately.

SEL.I ION VI - REACT_ l i 1/ DATA

D

STABK.fI'Y: Stable m steel containers if CG is dry. l)eeomposidon temperature is 800 DEG C.

No action on metals when CG is dry; acidic and corrosive when moiSL

INCOMPAII.bI[LITY: Rapid hydrolysis to hydrocWonc acid and eachoa dioxide uader acidic

conditloas. Under basic conthtioas, hydrolysis products are sodi_ chloride and sodium

carbonate. Ram destroys effc:_riveaess. Heavy vegetation, j angle, and forests cause eomiderable

loss by hydrolysis on leafy sudaces. Incompatible materials thclud_ wamr, _mir,=_$. _rnmoma,

alcohols, sodi,ra and potassium

HAZARDOUS DECO_OSIIION; Toxic fxlmes of Cafoon monoxide, carbon dioxlde, and

hydrogen chloride gas.

SEt-I ION VII - SPILL, I EAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE M.A'rER.IAL IS I_!¢I l: a, SED OR SFII I FD- Evacnate the area

a.ld keep pet_otm¢l upwind. Wear full wutcctive equipment such m a butyl mbb_" clmmic.a.l-proo f

air suiL with brezrhthg air sup#led. If no rlxk exits, then shut off leak. Ventilate mea and wash

spill sit_ afar m_,-dal pickup is complete.

RECOMMENDED F_r n PROCEDURES: Cautioa: txo-rcmm cylinder. Do not _usc. _:mpty

cylinders will contain hazardous residue. Follow proper disposal tc.chniqtms, and observe all
federal, state, and local laws.

b



SE_.I ION Vm - SPECIAL PROTE,,. IION INFO R2VIATION

VEN IILA'VION: Use only in a cbeuticulfume hood. NIOSH/MSHA-Approved rcspLrmorin

nonvennlatcd are_ and/orforexposurc above the ACGIH TLV.

PROI_uIIVE GLOVES: MANDATORY. Rubber glov_

EYE PROTEt. itON: Chcrnlcalsalerygoggles

MONITORING: Can be dctcctcdusing MISA2 _ud M19 Kits,and M8 Alarm

SECTION IX -SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

Phosgene isa compassed gas;cyS.udertemperatureshould netexceed 125 DEF F (52 DEG C).

Itshouldbe used with equipment ratedforcylinderpmssurc ofc_mp_ible conmucfion mamriaL

Be surcthatthe cytind_ ispro_dy sccuredwhea inuse or stored.

SECTION X -TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA MIT ITARy (TECHNICAL ESCORT
uNrr)

TI_NS PORT AS PER 49 UI_K 172

DOT HAZARD CJ ,ASS: Poison A

PRECAUTIONS TO BE TAI_N IN TRANSPORTATION: Motor vehlclcs will be pIacecde_l

r_gazdless of qu_nfi W. Driver shall bc given full and _mplete infor_)!,_a t_gatdlng shipment and
conditionsin_ of emergency.
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APPENDIX B

CMS ENVIRONMENTAL, INC.,
SlTE SPECIFIC SAFETY AND HEALTH PLAN
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Le _q £n qronrnental,/na
it_'M VMii_ A_e_-i_- WorkPinn-DefenseDepotMemphis, Tennessee

Ot_4n_d: No_d_er J4, 1997

UXO Operational Plan
Ordnance and Explosives (OE) Avoidance

L0 PURPOSE

This p[_ ouflthgs the proceck_ CMS F_h_tal, In¢_ (CMS) will mc to perform OE avoidan_ operations

at the Defense Depot M_mphis (DDMT), T¢mncascc Thls plan is besod on information provided by the prime
contractor, P_rsons Engmeerm S Scic_cc, Inc (Parsons)

I.I GENERAL

CMS _ perfo_n _c¢_ at DDMT m a sy_ematic m_f u_in_ proven operating techmqucs and methods
CMS olxa_o_ _1[1 b¢ ¢xcctried in thrc_ distract phases: Phase 1: Mobilization, Phase2:- OpcTadons, and Phase

3: Demobilizauon. Th_s plan describes the activities CMS will acoompiish during each phase aad the
mcthodoloK¢ CMS x,_l] use _, accompEsh these activities.

1A J SCOPE OF WORK

CMS will provide tmexploded nnlnanee (T.JXO) avnidancc support dining P_son's clpcrafions et DDMT This
support viii intrude:

• Sur fac_ UXO location, marking and _vnidanc_ duling geophysical sm'wya;

• UXO avnid_mrz during soil Scrupling and downhole monitoring for monitoring Wclls;
• UXO escort mid avoidanc_ per sm'vey c_w

1.2 PHASE 1: MOBILIZATION

CMS will begin mobilization following notification m writing of approval of this work plan and receipt of

notificatzon to proccod fi'om Parsons. CMS will syst=maUcally braid and establish its operational capabflhy at

DDMT. TI_ go¢] of'thls phase of mobilization is to ensure that the proper atttmtion is dedicated to coordinating
with t_ prlmc contractor and moving to the operational phase as soon as pr_tisal Actions performed dtwmg
this phaseinclude:

• Identify/procure, pa_kag=, ship. and mvemoly project eqalpment;

• Coordinate x_th the prime contractor's project m_agcz for gommunlcatiom and othgr suppnrt;
• Fthalizc opcratmg schedules;

• Conduct sim-sp_ific training if reqnirod.

1.2A PERSONNEL

CM$ will _pl_' a UXO Supervisor, m_d a UXO Sp_iniist to perform operations at DDMT

1.2,2 PROJECT EQUIPMENT

CMS has thoroughly assessed the equipment requireme_al_ for this project During mobilization. CMS will:
• Par.kagc and skip corporat_ eqinpm_t items to DDMT;

• Perform maintenance _nd quality checks of the-eqmpmcnt to ¢rmuro that it is operationally ready;

• Coordinate with Patinas for communications, admimstrativ©, and other support

!.2,3 SITE SPECIFIC TRAINING

As part of the mobilization pro_as, CMS viii perform sit© specific training for all personnal a_signed to this

project. The ptapo_ nf th_s _'nining is to cr,sum that all personnel fully trade.rand the procedures and methods

CMS viii u.s¢to Ixa_m-m olx_ mi_s at DDMT, thew individual duP_ and responsibdities, and any and all safety

_.'¢u_rmt_tal practise_p roc..r.durcs _soinamd with op_ation._ All personnel will be tramgd _ they arrive
Training topics/issues and training re_ponsi_i]iti_s mc _ follows:

P_al
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The UXO Technicians -_ll f_xave olxratlonal briefings and training on thmr duties and responsthilthcs.

All pe_stamel, to maledo Pa, so_a crews, will receive ordn_ce r_ogmtion and UXO safety gsccautlo_
This training will be p_formed by the UXO Supervisor;

All personnel will r_.clv¢ tr amlng on the ia&vidual equipment they will operate while on-altc i

All CMS personnel will r_dlv¢ detailed training on P_o_'s Work Plan) Site Sp_ific Safety and
Health Plan (SSHP) aad Site Specific Envfin_m_atal Protection Plan (EFP);

Pdor tomobil;_t_o_allCMS UXO p_o_el wifi_ce_v¢ HAZWOPER 40 hours(oreighthour

refi'asher) training as required.

A]] CMS person/it] on site have completed a prIpp/aecmcnt or annual physical examination that complies with

the requirements of 29 CFR 1910,120 and have been ¢erufled as fit to work by an Oceupedonal Physician

ceedfied in Oocupedo_Jti Mcthcinc by tic American Board of Preventive Modlcine, or who by necesseay training
and t_perience is board eligable. All CMS personnel on-site are in the CMS medical surveillance pmgsam.

Doo.m'ammtiun as to the mcthcal qualificatmns of pe_sounel are on file on sha and be provided to the contracting

oIEcor.Allp_onnal m_ screenedford_gs ina_ord_c_ withtheCMS Drug/AlcoholAbv._¢Prod'am.

1.3 PHASE 2: OPERATIONS

Upon completion of Phase 1 actwifies, CMS will begin Phase 2, The following subparagsaphs dcscnha the

g_aeral ,_rk pracace_ that CMS will fdllow during all operaticats, and the specific procefinrcs and method's CMS
will use dunng this OE avoidanc.e projecL

1.3.1 GENERAL SITE PRACTICES

All operational activities at DDMT will be performed under the sugsr¢ialon and difcctton o f qualified UXO

personnel Non-UXO qualified persounel will be prohibited from performing operations unless they arc
ancompamed _ supe_isegl by a LIXO T¢:chntalan. Throughout operallons, CMS will strictly adhere to the
fdllowing general practices. Detailed safety gsccautions and procedures a_ in Appendix A af this Work Plan
and the Parsons Work Plan

1.3,1.1 Work Hours: Operations will be conducted during daylight hours only. CMS v*,JI work to P_ons's

schaifi0e; alther four I0-beur days or five ll-be_" dags as requhad. In no cJ_c will UXO personnel work more dlan
ten bears i_ any o_ day, _ more than forty beurs dl any une weeE

1.3.I.2 Site Across: CMS, m conjunctiun with Parsons will control access into operating areas and '..all limit

access to only tho_e persounel n_eessary to accomplish the specific operations or who have a specific propose
and authonzauun to be c0athe site No hazardous operations will be conducted when unauthorized persons are
in the vicinity

1.3d .3 Handling of UXO: If v:£gs[_d, IJXO items vail be handled by qualified UXO persounehonly. NUn-UXO
gite personnel will be onpb.aficaRy _ and elc_aly gupe_is_l to ensure they do not handle any UXO. OE
scrap will not be handled or touched unless it h_s first ha_a e2aeehad by a UXO Tedmieian.

-- 17tlS POLICY WILL BE STRICTL E FOLLOWED..-

1.3.I.4 Safety Tr athin g/Briefing: CMS gill routindly _nduct two distinct safety meet_gs and h tie frogs: daily
gsn_al bncfing and chlly tailgate safety bri¢fiag In addition, die UXO Sapervi_r may hold a safety stand-down
at any time he not_ any degredatlun of safety or a safety issue that _arrant_ a review.

P_e2



277 187

_m,¢ Work Plan - Dcfmse Depot Memphis, Tennessee
Origlne£ Na'_aber 14, 19#7

]3.1.4.1DailyC_eral Briefing:The dailygenena]briefingwillbeconductedforedlperso_uelattheP_son's

oo_nmamiposl(CP)pnortohe_inn_ _x_dcThe briefingwill_vc_ gencmihaz_ds fortheproject_Id my new

safety ism_csor hazards that were identified since dm last briefing,

1.3.1A.2 Daily Taggate Briefing: Tagget¢ safety bfiefiug_ vdfi he comiucted by tho UXO Sup_iso_ A wriRen

reeced of this mdinng and the sigeaua_ of persormcl _ttemfing the training ,`.nil be maintained The training will
feea_ on the spocifio hazer tis anticipated at ciich *cork site during that day's opt:rations and the safety measures

_ ha_ to¢]imi__:orITJI_ tho_ h__ ,(Is.Itwillalso_fcrtootheropetado_ withintheareawho

proximi .ty may have safety raraificadom. As work progresses and the team's location changes within a site, or
from site-to-site, any correspondJag changes in ingress/egress routes and emergen_ _vacuation routes will also
be reviewed dmmg this tailgate briefing.

Ichl.4JWL_Or Saf_W BrieFing:Sitevisitorsmustro_]veasafctybrief'Lugpriortoenteringtheopcratmgarea

and must be escorted at all urms by the UXO S_ or the Pa_c_s Representative. All visitors ¢atcmag must
si_ inatthePersonsfieldo_cc

l-_.1.5 Environmental Awaren_s: The prcano_on af enva_nm_lnl awalx'mess,,'nil be ongoing as parx of safety
and opcrattonai briefs.

1.3.1.6 Safety and Environmental Violations: Safety vinlatmns or unsafe anta will be immediately repooed

to the Setho¢ LIXO Sttpervtsor Fallme to comply with safety rule_/regulat ions or failure to reporl vioiatio_ may

result in immediate t_mtinafio0a of ea_ployraent. Reckless interference wlth sensitive speei_s or blatmlt disregard
forenvlronmenLa]issu_will]ihawi_cnothe_o]_aicdand may leadtotenalnadonof_ploymenL

1_,1.7 Work Clothing and Fiald Sanitation: Work clothing will be eppropriate for the cor_uons encountered
Inmost ca_csthiswillbc Love]D PPE

• Shont or long sleeve cotton _vetags or work doththg;

• Footwear will he sturdy work boots. LPXOpersoanai will not wear steel to_ safety boots when usthg
mag_letom_.t_rs;

• Hand protoction will ¢ot_sha of leather or canvas work gloves Ruhbea- inner or out_ gloves may be
requiredwhere @ncrem_iprotectionis_:edad;

• Safety glasses with sida sloalds hearing protection, and hard hats will be avmlable and worn when

engaged in aetivifies where their use is required;

In no case will tanths/running she_, or abbreviated attire such as tank tops or shorts he permitted.

The team will be outfitted with field deeontarmnauon tatinpment which will consist of portable aye-wash lots.
contalners of wash water_ paper towels _tnd soap. Prior to eommextelng op_radoms each day, thes_ f_l_i]ities will

ha in phiee and ready for use in the vicimty of the team's work ar¢_ as needed. Good housekeeping and
docontammadon me_esxu-eswill he practicod.

].3.1.8Compliance With Ham and Procedures:CMS v_llconductopcmions atDDMT ina aystcmada

m_er usingprov_ opermingmothod_and tochthqu_,All_cL,vincswi]]he coeductedu_Icrthedireedon,

supervision and observation of the UXO Supervisor All personnel rag smcfly ac_a_z to approved plm_ and

estchtished paxedmm. Whim ogc_ational parameters change and there is a corresponding requirm_ent to change

p_ _ roui_es ca_flzl evaluation of su_ changes will be conducted by on-sit_ sup_isory personnel m

alone h_son With the Parsons representative. Any new course of action or desired change in pr ocedm_s will he
submitted With justification for approval as requim:l. Approved chang_ wifi be implem_t_ m a mamaer that
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will ensure uinfoninty m procedure_ a.d _d-prothtct quality on the par_ of the UXO team.

I..3,].9 Chemical: I_ during site op_ations, CM$ p_onnel encount¢_ a sus po_tcd toxic chemlca[ munition or

Chemical W_rfsrc Material (CWM) they wl]] inmu_at_]y withdraw _pwind, outaldc of the fragmenmUon zone
of the ordnance, to a safe in_at_n andcomactParsons _ho will notify the appropriate agencies,CMS _1]1secure
the si_, with _ UXO Techinciar_, until th¢ arrival of the Technical Escort Umt (TEU) or Military Explosive
Ordaanc¢ Disposal (EOD)

1.3.1.10 Preparation of Work Areas: Proc_ur_ for preparation oi"the w_th areas may vary fi_m site to site.
Frio_ to initiating work, the n_v site v,_ll be m,i_vcd w_th P_sons by the UXO Supervisor who will detcm_e
what preparatory mcesures an: needed:

• Clear _s routes wi]] be scarch=dandmarked prior to the commc_ceut_t of site activlties to er_um
sdc m_ess/egrcss mutes for fL¢ depaa_nent or ether emerDmcy velucins that may be needed on the site;

• Survcysndmarklocationsitcs Su_'eycrewswillheac_x_rnpanindbyaOXOTcchnici_n. Locatio_
for stn_, maflcts or monm_mts '.'Allhe c.h_J_edwi_ amagnetometerto c_s_c there are no subsurface

anoma[J_ prior to driving stakes or i_t_]in8 monLmlt_n!$.

1.3.1.11 lqdd Sanitation and Wash Point: E xi$ tifl[>_ ['leld saint_t_oil St_tioil$ will be utdizcd by the v_th team

1.3.2 UXO AVOIDANCE

UXO av_idence opezafio_s will be zcqal_d in support of soil samphng operations and th_ drilting of monitoring
*_/s, geophysical storeys, _d sltc sm_ey Avoidance opcrat_o_ will consist of a temn composed of one or two

UXO quahfiod pcrso_mcl dependthg on the opcratton A[] IPXO encountered vail bc rcporlzd to the parsons

representative and subsurface susix_tcd UXO anomalies wl]] be mark_l and avoided. Throughout operatzons

............................ Coto, : - " "...............
Color Used to Mark

Red Pln F_ag " Danger. !den_fied UXO, speclal p_ecau_on required

Yellow Pin Fiat Caullon, suspect 07(0, u_idemified subsurface anomalies

_luePInF_ag Ordnonce./scrap and olher itemy conlmmng no explosive
¢omponents or rela_ed hv2ards

: Wfl!_e Ptn:_ag : Bpundary or temporary mprker . . ........
Tab& I ) Color Coding For Pin FTags

the UXO Sup_i_or will c]osely moalmr pcrgorm_c_ to _stu_ prov_tm_ are being p¢ff_rm_i with du_
_filig_c_ a_d attlmtlon to detail. (:MS ,m]l perform UXO avalthmc_ suppon for op_ra_aons as d_scnbed beinw:

1.3.2.1 Surface sweep: Provide surface OE swecp$ incidental to opc_thons, to include a_ routc_ and areas

within the sites, for soil sampling, _u_cy, gcophysical,_md heavy equipment operation. UXO technicians will

perform visual and magnetom:tcr sweeps of _ll awes and mark the boundaries of the s_pt area. Any OE

wil] be ith'_ ¢_d, mark_:_ by pl_ing a coinmd pin flag m the Notmd adj_t to thc ohj_t (Note,
see Table I for the co[c_ code of th_ fl_s to be _ on site), and mpor_d to Par_on_. Pcr_o_c[ will he i_ted

to avoid all OE itc.q_ and m stay v,_thm the boundaries of the swept _rea aLalltimes

1.3.2.2 Equipment: The equipment r_quircmen_ for this activity include:

Schongeth magneto_ dm will Ix: used to detect subsurfmm metallic anomali¢*. A Foezster Ferex,
MK 26 ordnan_ locator for dowaholc moinmring;
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pinflag_ listed in tablel;

MiscclIancouscommon handtools(e.gscrewdriversctc)

1.3.2.3 Equipment C_fibrabon: All mstnmumtsand eqmpme_t that require maintcnan_ _a_d/orcalibration will
bc ab_3axl prior to the start o f each work day. Battcfi=s will be replaced as needed and the insmmlents will be

checked against a hnovm souro_,
CMS will tt;ethe Sabor_edt GA-72CV _ for UXO avoidance at DDMT, The GA-72-CV
has thecepahiluiastodetect a 8lmm minter at a depth of one f_ot and a MK81 bomb nt a depth of nine

tho_ Ma_e_mete_ will be checkedby burying a 8lmm mortar, or equui mass of metal, at a depth of
one [COt_

CMS will use tho FoersteT MK 26 ordnance Iccator for downhole mauitoring The MK 26 wril be
eaJthratedin aceordane¢with the operator's manual.

Ifoguipme_t field checksindicate that any plcce of equlpmem is not ope_uiing con-ccriy, and fie_drepair cannot
be m*a* thnequipment will be tag?_d and removed, from setvise and a request for r=pthcem_t equipment wilt
be placed immolate ._. Replacement equipment will mcct the same specificaUons for accuraay and precision of
the equipment rcmovnd flom service.

1-_.2,4 Access Routes to Lotations: Prior to crews going on site, the UXO team will conduct a visual surface

rccc_mmsm_z oftheam_. The rcccsmalss_2 will thclude thcafing a olear goth for the sampling crews, vehicles
and equiprr_nL Tbe approach path. at a miniraum, wil] be tvde_ the width of the widest vchlcle. The boundaries

of the approachp_th v-ill bn clearly method to prevent peTs0rmd fi_0mstraying thto uuuieareda:eas. If UXO is
mlcotmt_ the UXO te_n x_ mark (_¢eTable I ) 0_tdreport th_ item, and dlvelt the appro_h path around the
UXO

L3.2.g.I Loe_fion Surveys end Mapping: A UXO Th_hmeian will escort the surx,ay er_w and conduct visual
survgys for surface OE prior to the survey crew c_tcrthg a gomnriui OE 0rca. The UXO Tce.hnlei_n will abc_k

all sites of mm_ive aedvitths, such as thawing stakes or installing monuments, with a mag_etometc¢. Subeurrac_

anomalies will be ass_crnedto be UXO and stakes and monuments will be off-s_ to an anomaly _ locauon

13.2.4.2 Geophysical Survey: A UXO Toehuial_nwill accompany the P_rsor_ gcophy_isui investigation team.
The UXO technician will visual stu_¢ys for surface OE prior t_ the goophysicui team entering the anna. All
surfee* OE will be dearly marked and avoided during the team' operations

l -_.2.4.3 Soil Sampling and Well Drilling Sites: The UXO team will locate a magnetic free anomaly site for
soil samples and well abillmg and clearly mark the boundaries. The area will be Imrge tmough to a_2_nmodnte

the d_llmg equipment and provid* n work ar=a for the crews. As a minimum, the cleared area will be a square,
_th a side dbocnsi_n equal to twice the ieagth of the largest vehicle or pir_c of equipment for use on sit0. If a
preselected area indicates mag_ledc anomuiias, a n_w sarepluig/dnlbog site will be chosen.

Prior to drilling equipment being moved m tboproposed site, the UXO teamwill select an anomaly free locauon
using a magoetomctcr for Parsons's dalllmg platform At not mo_ than n two foot depth, dm auger will bc

with&avon and the bole checked ruth a magnetometer with do;_atholc nagobilitles.. This pro_dure is usedto
emsta¢ that srn_ deam ofLD(O, undeu)ctchle from the sor fat.e, c_n be det_tnd. If no magnetic anomuiuis arc

found, the procedure will be repeated at two foot inmrvals to a depth of approximui¢ly six (6) feet or upon
_uatepng virgin soil, If an anomaly is demand during dn_-hole monitoring, the bore-bole location will be

relocated and the above procedure* repeated, Bo_hole monitoring with the down-bole magnetometer will

palm ,5
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continue at two foot intervMs tmhl reaching cont_tct requital depth

2.4 PHASE 3: DEMOBILIZATION

During this phase, CMS will rcmov¢ it5 operational capability from the an:a AI] CMS ownr.d equipment _ill
bc shipped to corporate hvadquart¢_ and all l_o_ed eqtupme_L will b= r_turncd

2.$ SUMMARY

CMS has developed a compwhensiv¢ plan to lvc_t_ and id_ntify OE con_r_nafion in thc s_mplmg are_ [ocatcd

at DDMT Our apprcach is systemic and tb¢ rafthodolo_ pro_ is techmcally sound and vpcrationaUy _af_

Paze6
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Appendix A: Site-Speclfic Safety and Health Plan

A-I.0 INTRODUCTION

Tim pt_c_os¢cA'this Site Sp::cifi¢ Safety and Heath Plan (SS_)is to establish general guiclolin_s and proccclur_
to _ protection of CMS Envlroamonla[, lnc (CM$) p¢[sonnel and thc public whd¢ p=rforming op_ations

at the Dcfcnso Depot Memphis, Tennessee (DDMT). This SSHP addr_s=s Ordnance and Explosives (OE)

opczaficms and is o s_pkmmt to the Primo Contractor, Parsons Enginvmng Scionc=, Inc, (parsons) Si_ Safevy
aad Health Plan.

The objoctivo of this SSH? is to provido sap_i_rs and workers _o ncccssmy tools to maia_lia a safe aad

he.aJthy work plac_ a_d to protect th_ _v_,u,_,_L CMS places safety and ac.cidcnt prvvontion above eporatinns,

and places the hurd_n of responsibihty on all on_p]o_cc_s,consu]tanLs, teaming associates, and s_h-contractors.

A copy of th2s SSHP is =vailab]o for rcvivw by all crap]ovv_ subcon_actors and visitors upon request, A]]

supc_rvisors and workca_ '_]1 ho required to review the SSHP and sign the In_ prior to por forming any work at
tho sire Pc_onnc] that violate pohcics contained m thLSSSHP can be dJsanissvd from the ._.ork silo uad co_sidc_d
for termination.

A-I.I INSTALLATION/$]TE DESCRIPTION

A-1.1.1 Defense Depot Memphis, Tennessee: Th_ DDMT is locat_ "*vithintho city iimils of Mm_qphis,
Tcanossoc. Tho Depot is on the south side ofthc town_ on Atrways Road It is two mil_s northwe_l of the

Memphis inte_aational Aaport. The Depot is stl]] m actw¢ use by the Department of DOf_'o_ and opiated b.v

the De.f_vs_ Logistics Agmcy and tmdm tho control of tho Defomse Dismbution Region East (DDRE) The depot

is undergoing B_s= RcaJignmont and C]osur_ _P.AC) activities¸ This sit_ is a suspccw.d Chemical War_ar_
Matcnal (CWM) site. ]_ is tho mt_nz that operations wl]l maintain a safe distaao¢ fxom all anomalies and not

perform inmmiv¢ work dir::ctly on known anomalies If suspec_:l CWM is ¢ncounte..,_l daring work_ the

personnel will irnmccfiatcly .,_th:iraw from th_ x¢ork a_a and nohfy the Corps of Enginwrs _n-sit¢ Saf=_
spocialist or on-si_ CBDCOM toarn for gvJdance.

A-].1.2 Specific Sites: Th_ fo]lowing a_¢ know_ gad/or s_pected CWM sites on DDMT:
• Main Depot Area. Archives Record s_roh mdioatcs no ovidonc_ of th_ burial or do,traction of"

cnnvonfional ordnan_ or c_mical warfare materials an th_ mala depot.

• Dunn Field (Operable Unit 1). A]] re,cords mdiouto that only tho Dunn Field Area was u.s_ _o destroy
_r bury conventioev] ov_.. r¢ and ch_cal warfaro mak:¢iel, The first Imown dosm_ctinn nf CWM was

in ]946, OpoTabl¢ Unit 1 (OUl)(at unnumb¢_d sit¢)(showa m ASR as Area A), with the

aout_liT.fiordd_amt_on of the C,¢rman Mustard Bconbs Tho last la'.own disposal of CWM is the barial
of ChmdcoJ Ago'at Idontif_ntion S_Ls(CAIS) m 1955 or 1956, at OU 1, site # 1 (also shown in ASg as

B). 13¢_'n 1946 and 1956, nth_ ohemlo/_ls associatvd with the Chcanical Warfare Sex.co w=r_

also buried in Dutm Field T'nos_ inc[u_ Ivap_¢_it¢ (both CC-2 and XXCC-3, used for tmpregnating

clothing agair_t che,mioa] agents); and Decontamination Agoa_t. Non-Corrosive (DANC)(coaslstmg of

R21195 and Acotyl_a¢ Tct_acldc_de) in .,_a;tion, food stocks (ratinns), acids, palms, herbicides, and
m_dicol waste ".yorealso dostroyed or buri¢cl m pits¸ Conv_tional orchmuov (war trophics) we_¢ also
_stroyed m the Dural Fi¢ld Area following World War ]I

- Dunn Field, _maumberod si_(Aroa A), rnoasurcs appro:_'nately 200 feet wide by 1350 fc_

long and approx_mate_ 6-1/2 acres. In July 1946. a t_il shlpm_at of 250 Kg and 500 Kg,
Mustard filled G_,..,a_ bambs, _n rout_ from Mobile, AL to Pine B]uff, AlL was diverted to

.aa_ A. J
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DDMT duo to some of the bombs le_Jng and conmmthatmg the rail line. The leaking bombs

(24 - 500Kg mad 5 - 250 Kg) w_e diamed _t DDMT by shooting into the bomb easthg, draining
the mustard into a sbmy. pit (40 feet long by $ feet wide by 12 feet deep) The empty bomb

casings were desm3yed by detonation (the 50Okg bombs did not have explo_ine*, the 250kg
bombs did have an exploel,,¢ burster)

Drum Field, Sire g I (Area O), measures approxlmalely 200 feet wide by 1200 feet long and
approximately 5-1/2 acr=s. In 1952/1953 and again in 1955/1956, Chemical Agent
idendficatton Kits were bmaed (kit type unknown).

A- I.L3 Speeifit Tasks: CMS wd] pcafform UXO avoidance operations _ described below:

Location Sur_eys and Mapping: A OXO Tochdial.n ,MII_¢ovi the survey, crew end conduct visual
surveys for _ OE pn_ to die san'my crew entering a potcntiel OE area. The UXO Tgchdialan will

check all sites of m_msdie activities, such as driving stakes or installing monuments with a
magnetometer. Subsurfane anorexics will be _ssumgd to bc UXO and stahas and monuments will be
off-set to an anomaly flee Io_ation;

Geophysical Survey: A UXO Tedmielen will accompany the Parsons geophysical investigation team
The UXO technician will visual staweys for surface OE prior to the _enphysieal t_am entering the area
All surface OE will ha deorly marked and avoided during the team' opcragor_;

• Sell Sampgng Hd Wall Drigdig Shas: Tt_ UXO team will locate a magnetig fr_ e_aomaly sg_ for sdi]

samples and wc]l drilling end clearly mark die boundaries, The area will be large taaough to
aoec_mmdat¢ die diiging eqmprnmt and provide a work area for the crews. As a minimum, die cleared

area will be a square, vath a side dimension equal to t_fie¢ th¢ lv_h of the largest V¢inalo or piece of

eqinpmtmt for me on site If a prese]ected area intheates mog_edc anomgdics, a new sampling/drilling
site will be chosen.

A-2.O OBJECTIVE

The objective is to locate OE flee areas for Parsons to perform operauo_

A-3.0 ORGANIZATION STRUCTURE AND RESPONSIBILITIES

A-3.1 GENERAL

Easm_g the safe and healthful conduct of site operations is the re*ponsibdity of everyone assigned to the site,

therefore, ell CMS personnel di_ olved in site activities will be r_ponalgie for the followmg;
• Compl)qng widi the SSHP and all other required safety and geelth gdidalines;

• Tainngallneeessa_precautionstopreventmjmytothemselve_andtothekfellowemploy_;

• Continually being alert to an), p ote*ltielly harmful situation and _cth_ely informing the Site Safety
Officer {SSO) of any such identified condirions;

Peiformmg only those tasks that they believe dmy can do safaly and have been lramed to do;
Notifying the SSO of any slx_al medical eondidoas (i.e., ellergies, contact I_, diabetes) winch could
affect their ability to safely perform site ope*ation$;

Notifying the SgO of any prescription and/or over-tlm-¢ount_ medication wiaieh thvy ore taking that
rmght came dr6wsinesa, anxiety or other tmfavorable side aff_ts;

• Prevanting spillage and splashing of materials to the greatest extent possible;

• Practicing good housekeeping by keeping the ",_orkarea neat, clean and orderly;
• ]mmedaately mportlng ell injuries, no matter gow rrnn_ to the SSO;

• Maintaining site eqmpment m good working order, and repoedrtg d¢lir6tlve equipment to the gso;
• Properly mspt*tiag and usthg the PPE reqinrexl by die SSl_? or the SSO.
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The Safety madHealth (S_d) _Lg listed in this plan may fkangr Jts work pro_css¢$ at (he site. ho_ve L
no eh_.grs wall be made w_thout approval of Pa_nns m_t the n_3xmsib[e CMS p_soan¢l list ¢d below. The safaly

_Ig_-i_;,m _ and, _t.._ombilifies for CMS personnel oper0ting at DDMT arc described m *.hefollowing

paragraphs, CMS' Orgamza_onal Smmm_ is d_inted below:

A-3.3 PRESIDENT, CMS ENVIRONMENTAL. INC.

Dr Wok'gang Sda_ is the lh_sident afCMS Envaxam_mal. Inc. He has made safoty a priority issue at CMS

He has desigramci each and evesy CMS ¢_ployoc as a Safety O_ic_ and charged each employee with the
tespon_ibihty for stopping unsaf_ acts baforc an accident occurs. CMS takes safety seriously and Dr. $chwartz's

personal involvemen[ in safety is a rcfloct_on of CMS' comn_anc_t to worker safety¸

A.3.4 SAFETY AND HEALTH MANAGER (SHM)

The CMS SHIM for this progrct is:
Mr. George IL Spemc_
CMS Environmental, Inc.

4904 Eismdiower Blvd., Suite 310

Twpa. Florida ]3634
(8[3) 882_477

A-3.4.1 Experience: Mr Spenc(_ has extcctsiv¢ safety managea'nem_,expmcncc He served as _t Explosive

Ordnance Disposal (EOD) Ofti_ end a Military Safety Managrr at the U S Army Safety Center. He has

analyzed accident _use factors and created accident pr_,_tinn programs, using risk mmagcmcm, systems

mana_raenl, and motivational concepLs, for the Department of the Ann), He was a UXO Safety SpcciaJist for
(h_ U $ An_y Corps of Engineers, Huntsville, Alabama and Exploslv_ Safety Offincr for (he EOD pro]¢ct m

Kuwait. Mr. Spencer has conducted on-site sathty audits and performed a_cidcnt investigations both m the
milit asy and civilian arenas¸ Additionally, he has served as a UXO Tc_hninin_ and UXO Supervisor on CMS

UXO ¢ontxacts at Fo_ Monroe. Virglma and the Chocolate Mountain Bombing Range, Califon_a.

A-3.4.2 Responsibilities: The SHM will have the following r_sponsibdiOcs:

• RefiortsdirectlytotheprcsidcntofCMSEnviroamcaml, lnc far_dlsafetynndhsaishmatters;

Assists in preparation and conducts a final rovlew of(h_ SS HP;

Provrdcs UXO safety _d health consultation to the Site Safety O_ic_ (SSO);
Coordinating va(h the SSO in the field implementation of the SSHP;

Providing consultation to the SSO for sa_ ralated safoty a_d health matters;
Evaluation and authorizadoa afany changes to the SSHP;

Contmued evaluadoa and up_aUng of th¢ site monitoring and PPE plans;

Assisting ia the preparation of tnfinmg site personnel in (he site sgrcific haT_r_.

A-3.S DIRECTOR OF PROGRAMS

Mr. John Q, Adams is (he _r_ctor of Programs During ths _xccution phase, thc Dfeect_ of Programs "¢.411
m0m_ pcrfomaance, safety compliance and act a_ the primasy point of contact for safety/operatioaa] issues at
CMS Env_nmemtal, Inc., Tampa

Ao3.6 SENIOR UXO SUPERVISOR (SUXO)

The Sezdor UXO Su$crvx_or is chargrd with imp femo_ting the Work Plan anti Acaldem Prevention Plan for Ll_s

project The SUXO for this project is:

Page d
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To be determined

A-3.6.1 F.XPE_rgNCE: CMS v.'iUsubmit the nnm- and _.nlifi e.el:_ to parsor_ and the US Army F_eerlng
and Support Center, H_ntsvilfe (CEHNC) upon notice to procved.

A-3.6.1 Responsibilitlns: The SLIXO will have the th]lnwmg safety and health related responsibilities;
Kepo_s directly to the Dln_tor of Programs;

Managing the funding, manpt_w_ and cquzpmcnt necessary to _afely conduct site operations;

Reviewing and becoming familiar wth the site Work Plan (WP) and SSHP;

Furnishes copies of the WP and SSHP to site and subconlract persouneJ I'ortheir r_uicw;

Rc.A¢_Prg the SOW and cnaw.ng that _ required safety and health ele_ncrats av: addr_s_d in the SSHP
and/or WP;

Cceedinzcng the assiffunevt of Subcc_a'actor personv¢l and eastu_g that the personnel and cqinpmc_t
provided by the subcontrector m_t the r_qua_mcats of the WP and $SHP;

Ensuring mipl_m_tatinn of project q_ality and safety and health pmcndmcs;
Early detection and identification of potential problem areax, inclndmg saf=_ and health matters, and
instituting correctiv_ mvasur¢_;

_g ,_th the Peary.s technical Project Manag_ _1 advising him/her of safety and health
matters related to conduct of (he s[t_ op_aLIov.s.

A-3.7 SITE SAFETY AND HEALTH O_l_ ICER (SSO)

The IJXO Supervisor will perform the duties of SSO for the DDMT proj_et.

A_.7.1 Responsibilities: The SSO will hev¢ the following respQn_ibiliti_:

Hms STOP WORK _uthofity for safety _nd h_alth rc_s_t_;

Complete Pcr_t_nnel Data Sh_Ls on all sit_ pcxsoanal;

fenpleme_t and en ferce the SSHP: _s well _ the mpor_ vinlntions to LheSHM and CIH;
E_tablishuig work zones and cont_ui[uig _s to these zones;

Confirm all ¢ont_aclor and subcontractor pc'_onnafs suitability for work, based upo_ OSHA and site
spvcifi¢ m_dieal and t_amlng requin:mcn_;

Conduct dmiy Gen_ml Safety Briefings;

Impl_n_t and docteneat the CMS Site Specific Hazard Information Trauimg Program (as _peuified by
29CFR 1910.120);

Etwarc proper condition, _orage and us¢ of PPE;

Consulting with the CIH prior to downgrading of alternating momtoring or PPE requirements;
• Assi_ruig in the contlnuvd devclopmem of the $$HP and other S&H proce4um_;

Eoforcemcm of the CMS Alcohui/Drug Abuse Policy ;
lnvesLigete ar.¢id_nLslmald_t_ and "near miss_s";
Condu_t visitor oriemtat_on;

Enforce the "buddy" system;

ConducL and _t dady safety inspections, and v_¢ldy safety audits;

Maintain and cahbrate s af_ty monitoring _qinpmunt. and docttmemt ¢_liprat]on data in the monltarmg
or salnty log;

Resai_ site laCrstmnelf,_L, _ite a_tiviti=s if they ¢_dxibitsymptoms of alr_hui or drug us_ or illness, and

continually monitor _it_ personnel for _[gas of chemical exposur_ or physical _m_ss;

Maintain the site safety and momtoring logs;

• Act as the On- Sc_Incide_t-Comm ander m the event of an emergency, aofify and coordinate off-s_th
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cmergcney and medical response agcuacics_

• Post the dc_¢riptlons and maps _i_d _lth hospital and c_ncrgcncy evacuation routes;
• Ensure field implc_nenmtion of th_ CMS CSHP;

• Conduct on-site safcey oncatatton and ope_rional review. Tbe orientation end review wth be

accomplished durmg the first working day at DDMT.

A-3.8 QUALITY CONTROL SPECIALIST (QCI
Tfos project does nol require _ QC SpecialisL

A-3.9 UXO SPECIALIST

All UXO s'Ix¢i_ists e_ _ to comply _ath the provisthz_ of th_s $SHP, the WP and _1]applicable Fedcn_]
Stat_ aad local _guthtioz_. They will report to the SUXO

A-3.1 OSUBCONTRACTOR RESPONSIBILITIES

Any subconlractars opcratJng on,ire will be respor_thle for providing si_ pcysonnel that have read, understand

_ed _ comply with th_ $S HP. The subconu*ac_- musl provide dectanentafion that the pc_onncl assi_ed hay c
the level QfH.7_'_aus Wast_ u_mng and medzc_ st_we_ance as required by this $SHP. The subconU-actor will

=lso be rcsponsthfe for providing =q_upment that i_ safe fo_ operations azzd _ from any obvious hazards.

A-3.11 RESPONSIBILITIES OF ALL SITE PERSONNEL

Ensunng the safe and l_althfal conduct of slt_ operations is the responsibility of evex3,on¢ assig_nd to the site,
therefore, all CM$ persormel thvoLved in site activzti¢_ will bc rcsponalbfe for the fol fowmg:

• Comp134ng _th the SSHP and all other rcquixcd safe_ a_zdbealth gthddines;

• Takang all nccessa.'y prec_.afio_ to prevent mj_ley to therr_clvcs and to theis fellow amp foyo:s;

Continual ale_ec, s Coany potentially harmful situation and the need to unmedialcly ioform the $$O of
any such conc[ition_;

Performing only those tasks tha_ they believe they c_n do safely _nd bew bccn txalnnd to do;

Notzlymg tbe $SO of an), special rn:cltc_ candi_fons (i.¢., allergies, contact lenses, diabet_) which could
affect their ability to safely perform s_t_ operation_;

Notifying the $$O of any presndption _nd/or over-the-counter reed/carton which they are taking that
might cansc cLrowsthess, anxJaly or oth_ uofavorabl¢ side _cets;

Prevcmtthg spillage _d spl_slung of materials to th= greatest extent possible;
Practicing _ond housck_ping by keeping th= work area neat, clean and orderly;

Immediately rcportthg all injuiscs, no matter how minor to th_ $$O_

Maintaining site c_qmpmen_ m good working order, and repoi_zg dcf_tlve cqalpment to the $$O;
R.epomng to work alean shaven, if rcqutrnd to use re_pisatozy protection;

Properly inspecting _nd using the PPE reqt6red by the $$HP or the $$O+

A_I.0 SITE CONTROL

The $$O coo_i_._es acc_s c_nU'ol and security on sit_. Duc to th_ ha_,x_ous nature Of OE only =uthonzed

p_onnel Hill be allowed m the ¢_cdusion 7_e (EZ). The EZ is tl_ work site, encompasslng _n erca large enough
to prc:vc_t pc'_ onncl inj_'_e_ from fragrneat_ion r_altthg from OE+ The limits of*he EZ will bc marked with

h_ .._ tape _r other suJtab]=marking mat_al D_ng UXO operations, only UXO trained personnel arc allowed

in the EZ. AuthonTJ.rd pcrsormel are those that have completnd the required training end meet medi_a]
req_irernenL_

Visit_z_ will n:porl to the Parsons field off5ce, The Field Office is th= acImtmstrarive area _t the Command Post

pageA._
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(CP) _fxe_e_ aid support¢q_iprn_t arc]ouat_. D_ing ag operauonsan site the UXO Supervisor will
cease operatio_ if u_r_corlcd personnel are ohseTvedw_thth the operating area During duty hours CMS
po_olm¢] v,lJ[ proxqd_seem3tyat the alte Eqmpme93twdl be returned to the Field Office and seemed at the end
of the work day

Representatives _ mgalatoi_ agencies will be pernfitted to ¢_atcr die site at ant rime during b_th_s hours or

_y od_f l't_Ol*tab]¢ tlmt*sprovided they have completed t_ req_drcdtralr_g and meet medical mqthrcments.
Further site contJolsto ensure sathty are asfo]lows:

Eafin_ drinking, and smoking are prohlbited except in deslgnated aremi
Hazardous OE ope_atio_ will ceaseit non-UXO uained persormel are present;
The SSO will escort all authorized visitors to thesite;

All personnel mlcrln 8 the site, including visitors, will be in the proper PPE;

The SSO will maintain the site enl_ control log to _um aeeur ale accountability for personnel;

The 550 will grin f tJus SSHP to 811personal _terthg the site to reform them of the pot_tial site
hazards All pe_sozmcIwill acknowledge this briefing by si_lmg the SSHP bnefmg log;

• I_ ¢meof tm_ea_:zxcy, pmxoand wlg c_t the site _d move to the d_lgnatcd safe area The safe area
will be located upwind of the szt_ outside of the fragmentauon area. The PM, SSO, and Senior LVXO
S_r _1 de;ermine t_ seve;rtty of the _nergenuy If the cyn_gency warf_ts site evacuation, the
PM wIl notify DDMT Range Control and parsons.

A-5.0 HAZARD/RISK ANALYSIS

CMS has anabrzed the u:ope of work tasking to &l_mfine the work rlsk b._.¢ds associated with ear.h task The

tasksconsist of dire_t tasksand the implied tasks, or sub tasks, to accomplish the work. Task hazard analyze_
sheets are in Annex 3 of this SSHP. CMS has identified the foIthwing hazards/risks for the DDMT site:

A 5.1 PERFORM OE AVOIDANCE

• Exposm¢ to hazards a_socinted with sul'thee UXO, Thzse items if moved or handled improperly coald
detonate, ¢_ther killing or serioudly injuring personnel;

• Biothgical ksz_rds: ¢xposLve to poison oak_ poison ivy, or othar types of irritating or to:de plmlt life;

exposuxe to wildlife, rodents, m._cts, ticks, and snakes which present the possibility of bit=_ and
assccinted diseases;

• Potenual mp hazard associated with ga_und cover, iffegular terrat_ mad vegetatmn;
• Heat/Cold Stress

A-5.2 PERFORM SOIL SAMPLING AND INSTALL MONITORING WELLS
• Exposme to hazards assoinaled with surface and subsurface UXO The_ items ff mov_l or handl_

improp_ly could detonate, eith=r kallmg or _eriou_ly injuring p_csonn¢];

• Exposttrc to hazards associated with heavy eqtupment operation during _anchlng;

• Bidlogieal hazards: exposure to poisun oak, poison ivy, or other types of irritating or toxin plan_ life;

¢×posurc to wildl_th, rodmts, _ts, ttititititititititi_,and snak_ whi=h presoat the poss:bility of bit_ and
assoeaated diseases;

• Potential laip b_,d egsociated with D'uundcove, irregularterrain, and vegetation;
• Heat/Cdld Suess.

A-6.0 HAZARD CONTROL, ACCIDENT PREVENTION

P_A.6
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A-6J GENERAL

CM$ personnel will follow the below listed procedcres ta mitigate Ih¢ h_tr0s_sks outlm_ m panigraph A-5
oft]_ SSHP:

• Any appraach to a scspected UXO wll be conducted in acc.ordance with procedures outlhled in
CE.I_qC*sSafety Concepts and Basic Considerations Unexplodod Explosive O_l.ance (UXO), Revised
16 Feb 96;

• Any UXO formal'.._thin the ccnfm_ of_le work a_ea will he positlvely identified by two UXO quaqfied
technicians;

• UXO items will only bc moved or handtcd hy qua]ifiod UXO/EOD technics;

• AI[ personnel will v._ar as a minimum Level D PPE, sleeves roiled dol_n when in heavy vegelat[on,

]e_t_r or canvas work glove_ and boots. This will _ contact with potentially _tating and/or
_o×i¢ plants. In _ddJtion to fi_ese mcosures, _y pe_on k_own to h_ve allergic reactions to insc_ bites

or ¢'_posur¢ _ to:_e plants will b¢ ident_fio_ aud w_ll c_,T./appropriate first aid ma_:_ sis at all th*a_;

• While on t_c job. all personnel will move el n modcr_t¢ pa¢_ _d stay alert for poss_lc _p h_;
• P_,,._-I "_ _d, to the moxJm_ e_tezl poss_b_ o_nta_ wlt_ any wildlife, Should _ _on b_

bitten he/she will r_ceive immedial_ f_t a_d;

Personnel working in vegetated or wooded aze_ will be r=rnindzd to check themselve_ for ticks and
in_ect bites after ]eavhl_ the work _re_

Wh_e v,_rklng on site _] pv_o_cJ wifi _e the "buddy" sy_tt_'n. Buddies _11 be assigned each day prior

Io b_g work. They will rcmala in sigh_ of ca=h other at _ll umes to ensure safe working practices.
During 1_.7_dous opcr_tlons one buddy vail act _ a safety observer.

A-6.20EfL_O

These b_ic safety p_ are the minimum OE s_fety req_rements rcqu_d of _ll personnel on site Other

precautions and rcqmremenls arc /n the CEHNC Safety Concepts _i Basic Cor_iderat_ons Unexp]o_ed
Explc, siv¢ Ordnance (UXO) _ Appendix A, Annex I _md od_c_ applicable OE m_nu_ls refe_enc._ in this $SHP.

A-6.2.1 Ba_ir Cor_ideratlons: The following should be taken i_to conside_auon wh_a planning _r conducting
UXO opetz_ons:

SAFETY IS PAIL_ivlOUNT;
Do not move or disturb on_dcnt_ficd iten_

All UXOs will h¢ idcntLfied independently by two (2) UXO technicians;
Do _ot ¢ollc¢t souve_;

Do not smoke except in designated _rcas;

Do not ¢_3' fire or spark producing devices into _¢ site;
All UXO o oeratio_ will use the "Buddy" _ystem;

Prohibit unncr.¢ss_ persom_el from vising the si_e

A-6.2.2 Basic Safety Prer _utions: The fo_[owing s_f:_y precautions ate applicable to all _:

Su_p=nd all operations LmmediOely upon appro_h of an elegiacal stor_;

Obse_e the hazards of e_zomagned _ ra_on (EMR) pzr_autJons whe_ world_g in the vicinity of
ele_lzically inJtiat_ or s_cept_blc OE;

DO not handle any UXO u_necess_ily;

Avoid inhaled;onand sign contact with smoke, fia_lCS, dcst_ and vapors of dct0n_tion.s and OE residue;

Do not att_npt to cx6ngmsh burning explosives or _ny f_e which might involve explosive materials;
Do no_ subj cot OE to rough handling;

H_d ¢ar_ no more than two _te_ a_ a th_c (one in each hand) and [h_a only _ required by the
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(oerafic_ being performed;

• Avoid urmccess ary movement of armed or damaged UXOs;

• Avoid the forv,zLrdportions of munitions _p]oyiag prox/raity fuzlag;
• Assume unknown fuzes c_ntath eockod stzikcrs or anti-chsturbaace features.

A-6.2.3 C_e.erul Safety Preuautio.s

A-6.2.3d Pr ojegtil_:
• Determine if the proj¢_lil_ has bccn fuvd ami _f sv co.sidet it armed;

• Check [or the prc$cnr_ of u_buraod trac_a_;

Avoid the rear a.d float of rocket a_sisted and base ejecting pm/c_Ulcs;

H_Ud]¢ proj¢_fil© components such as powder mcr=mcnls, cat1_dges_ and prtmets with caution.

A-6.2.3.2 Grenud_:

Do not attempt to re-thstkil sathty pins on a dud fired gzened_;
Do not attempt to withdraw lmpthged ruing pins from the fuze of a dud firod _'¢aad¢.

A-6.2.3.3 Rockets:

Approach and work on rcc.kets from the side;

Do not thsmande or sldp dud fired rockets or roekc_ motors_
Do not _xpose ethereally fired mtmisions to tafao trmssioas within 25 feet.

A-6.3 CHEMICAL HAZARDS

Chermca] ha_ards_recautloas am idcntifich ia the parsons Saf=W and Health p]aa Chemical muahions have

been id_tilied as present on this site. If, dating site op=TaUons, CM$ personnel enoatmtcr a suspcctod toxic
clmmical mtmlti_ _ Chamcal Warfare MaUma] (CWM) thay will immediately withdraw up_iad, outside of the

fra_plzent ation zone of the otdaanc¢, to a safe location and co.tact Parsoas who _ill notify the shpn0pnat=
_acics. CMS will _:ur¢ the site, vmh two UXO Te_aniclans, until the arrival of _ Technical Es=ort Unit
(TEL1) or Milita_' E×plosivc Orda_ Disposal (EOD),

A_6.4 BIOLOGICAL 14AZ,ARD$

Bi01o_ieal hazards which may be foaad oa-site thciud¢ ins_:ts, such as ticks mosquitoes, spide_cs, ccntipod:_,
and particularly poisonou_ snakes, _.,,_;_, and h azardou.s p]ants D_pcndJng on the seasoa and w ealher the

h_.._ds will vary. For _, dufin_ _aki weather ma_y ammals and iasccLs arc not _chve and racer plants am
dom_anL Employee awareness and the safe work practice_ oudincd in fag fulthwing paragraphs should redu_
the risk associated v_th th_se hazard_

A_6.4.1 It_._ous P/ants: D_chg th_ _a'ulu_ of sit_ achulfies thc numb_ and vadvly of hazardous plants that
may be _ou_ua_d is large aad exterchve The ailm_'ats assculated with these plants range flora todd hay fev_

to oantact dmnathis, to eanfiaogt=uc aff¢O.s. Hma'cv_ the plants whlsh present fa¢ g_¢atest degree of rish ta site
persoan¢l (i.¢., potentiki ¸for contact vs affect produced) am thos_ which produce skla n:achons and skin
tissue thj my.

A-d,4,1.1 Plants Causing SkJn and Tissue Injury: Coatact with spithtem, thorns and sharp leaf edges is of

spo=ia] concern to site pcrsonneJ This _n_nt stmns flora th_ fact that ptmctums, cuts and even minor scrap¢_

caused hy a_ld=ntki contacL may msu]t in noa-iaf¢ctious skin hisivns, and the introduction of fungi o_ bactmla

throug)_ the skln or aye. P=sonnel r_eiving auy of the m_mies listed above, ¢v¢. minor scrapes, should mpor_
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imm_diaU*'ly to their Supervisor for iullacl and continued observ_tinn and care of the faj u2_.

A_.4.1.2 Plants Causing Skin Reactions: The poisonous pl_t_ of gl_atcst conccra are poison oak, poison

s_nae, und pol.son ivy. Poison oak is mostly found in tbe soufacast and ",vest Poison oak resembles poison ivy,'

with one important cLtff_,_.._. The poison oak loaves _re more rounded rather than jagged like poison ivy. pntl

tbe tma_ich of po_ oak leav_ am r_,_cl _lfa hair. Poison ivy thrfo_ in all types o f light and usually gTows

in tl_ form of a trading vine, lzm..'m=r, it ran also grow as a k_mh and can atlain heighls of I0 _t or mo_. Poison

ivy has sl_,, pointed leaves that r_v_ m aluzt=s of tlm:¢ Poaum stanac is a tall shrub or slend_ tree that usually

grows along swm'_py azeas or ponds m wooded areas Each poison sumac leaf stalk hBs 7 to 13 leaflets which

have smooth edges.

A-6.4.1.2.1 Skin Reactions: The skin re_ctinn _s_iatccl ",vzfacontacting thee plants is cawed by the body's

allengic reaction to toxin_ eonlamed in oils produr.cd by the plant. Becoming t_ntaralnatrcl _lth the oils does not

iv.qmre canm_ with just the leave, Contamination can be aehxevccl through contact with other pans of the plant

such as the branches, _ or bcai_, or contact with c_al_ngnated itca'ns such as tools and clothing. The allergic

re_etinn associated with _;posurc to these pills will gt_acrally cease the tulfawing signs and symptoms:

_lis_g et tbe site of contact, usually _¢.cam_ng within 12 to 4 8 hours oiler contacti

Reddening, swclling, itching and burning at fa¢ alto of contact;

Pain, R'the re_ztiozt is severe;

Conjunctivitis, _ and other allergic rcacUons if the person i_ mct_eme]y sensitive to the pthso_ou_

plant toxin.

ffthe rash _s scratch_l, sccond_u T mfacdvns can occur. The rash usually dlsappvexs ha 1 to 2 wve,ks in cases of

mild _ and up to 3 wo:ks wkan e_pos_e is so.yore. Preventnt_v¢ mousses which ema prove cffcctxve for

most site p_ormcl _rc:

Avoid contact with any poisonous pla_ts on-alto, und keep zi steady watch to identify, rcpo_ _nd mark
poisonous plant_ found on-site;

Wash htmds, face or other exposed excas ut the boglnning of each break ix*iod and at the end of c_h

work day;

Avoid contact with, and w_sh on a daily bv*al, contanunated tonls, equipment mad clothing;

Battle* ta_ams, dotoxificatlon/wash soluUons and orally edmimalered dcsc_sltlzation may prove
effective mad should be t_cd to find the best preventative solution.

A-6.5 REPTILES AND ANIMALS

A_.] Snakes: Whma sitc _fiviti_ _re conductod in w_rm weather on sites that ate focal_ in wooded _'_sy

or rocky ca'aronm_ts, th_ pot_tial for contact with snakes b_omes a v¢_j" real d_nger. Normally, if _ porson

xs appro_hthg a snake, fac ncls_ cmalr.d by the person is tmually _-_,_i_nt to frighten the snakc nfi_ However,

during the warm rtt_nth_ cxh _e caution musl be c_cerci_ea;I when conducting site op_atmz_ around areas wkeze

_aeke$ ngghi be fcnmd 0.¢., rot-ks, buchm, Io[:s. or ul hol_. crevices, and abandc_ned pipes) If poisonous snak_

em idtxthfied on_s_tc, CMS will iSSue pro_tivc clothing, such as snake Icggings, to site personnel. The rules to
follow if someone is bitten by a snake arc:

• Do zzot cut "Xs" river the bite area _ this will mtcnalfy foe cff_t of the vanom;

• Do not apply _uction to the wound sin_e this has a minimal effective in re_noving venom;

• Do not epply a tourniquet $ia_ this v.i!l coz_mta'_t_ the vanom and increase the emount of chsue damage
in the imm_dtht c arca;

• ffpc*salble _ kill the s_ake withont nsk to other pcrsonncl, bag it and transport it with the victim c_r t_y
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to gel a good thok nt it so it e_ be id_dfied for proper selection of anti-venom;

DO not allow the victim to run fox help sinov nmnmg increases the hem_ rate and will increase the spread
of the v_om throughout thebody;

Kccp the victim calm end i,_mobilc;

Have the vtcfim hold the affected eklI¢_fity Iowa* than the body while waiting for medmkl asaistan_;
Trampor_ the viettm for medical aucation immcdiatkly.

A_-5.2 Other Athmnl_: Normally wildlife avoid people _nd _ where activines are ongoing Small aklmais,

such _ r_oa_, infi:cted with rabins or when cornered, may become aggr_sive When _rklng mnain aierL for

likdy locations that anlmais inhabit. Avoid nests, dcr_, and holes in the ground that may he the animal's home.

If bitten by maammai, sock mr_h _l attea_tinn immediamly. Do not _ to capture the anita al you may only _¢t
other persormkl biti_.

A-6.6 TICK BITES

The Center for Disease Control (CDC) has noted the incre._e of Lyme Disuse and Rocky Mountain Spotted
Fever (P,M SF) which are caused by bites from infected ticks that live in and near wooded areas, tall g_ass, aqd

b_h Ticks are small, ranging from the size of a comma up to about one quarte* inch. They _te seminaries
difl_tath to _ Tl_ tick se.a_ n ¢xtcmds from sprm_, through smlam_. Wh_m _fir.dded m the skin, they may I_k
like a freckle.

A_.6.! Lyme IDi_¢_se: Lyre* disea_ has occmixd in 43 _.t_ with the heavalst ¢ont_mt_atmns m the Northeast

(Connecticut, Mmsachv.sctt.% New Jersey. New Yorl_ Pennsylvania}, the upper Mid_st (Minnesota and

Wisconsin), and along the northern Texa_ coast It is eau_d by dc¢_ ticks and the lone star ticks v.hieh have

be:nine mfe_:ted with spirochetes Fexaale d_r t_eks are about one quarter inch in _ike, and are black and bnck

red in color, Male deer dcks arc _'nvlklr, and complcmly black Lone star ricks are large* and chc_mut brown in
color.

.. .. !

A-6.6.2 Rocky Mountain Spotted Fever: RMSF has occurred in 36 states, with the ksavieat cone.cntrations in

Oklahoma, North Carolina, South CayoJin_, and Virginia. It is caused by Rocky Mountain wood dchs, and dog
ticks which have become infected with richettsim Both are black in color.

A_.6.3 Symptoms: The first symptoms o f either disease are flu-like chills, fever, headache, di771.ess, fatigue,

_iffmcJ_ and bone pain. If ti_nediat_ly treated by a phy_iciar_ most individuals r_ov_ _lly m a slm_ peried
of time If not treat_, more _ealou_ eympl_m_ can _.

A-6.6.4 T_atment [f_u believe you have been bitten by a tick, or if_y of the signs and symptoms noted

above appe_, contact the SSO. who wdl authorize you to visit a physician for an _amthatdin and po_slble
_nt

A-6.6.5 Protective MeJisures: Standard field gear (work boots, socks, and work unithnn) provide good

protect]tin aE_t tick bites, particularly if the optedngs ar_ taped. Howev_, cw-n whtm wearing field g_ar the
fello_ang p_ntin_ sh_tld be taken wimn working in _rcas that might be i_ffesmd _mh gr.l_:

• Whe_ th the fidd, eJ_k yoursklf ollen thr Iid_, pmmnl_ly on yo_ le_,_r klg_ and are._ covered with
hair;

• SprayonlerdiotlfiI_&pardcalariyyourpantlegsandsacksBbTNOTYOORSKIN, withaninsect

rcpdlant thut contnln_ permetl_n;

• When walking m wc_ded areas, avoid contact with bushes, tall g_ss, or brash as much us possible;
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rcgellc_"_ullbe_'_o_agedbytheSSO ffdcemednecessa_.The bitinp_cL_ ofg_catestconcern_e spiders,

esp¢cinllytheblackwidow and thebrown recluse.Thesespiders_ ofap_xi_lconcerndue totheal_cant

adversehealtheff_:t_that_ be causedby theirbite

A_o.8.1 Bleck Widow Spider: The black widow is a co_l-bthck bulbous spidc_ 3/4 m 1 ½ inches in length, with
a brightred hoar-plasson theundersideof theabdomcrn,"Fneblack",edowismually foundindarkmoist

locations,_sp_iallyunderrocks,rottinglopsand may _¢¢abc found m outdoortoiletswheretheyinhabitthe

undersideof thes¢at.Vi_geasof ablackwidow bitemay exhibitthefullowmgsigesorsymptoms:

• Sensation of pinprick or minor b aming at the time of thc bite;
• Apgearanee ofsmallpunctures(butsometimesnonearevisible);

• A_cr15t_6_m_unic$_mtm$epam_fe2L_tth_si_fthcbgewhinhap:ead_qu_kly_disfoll_wed

bypmths_s_ing r_d &_i. uln_sal_,musclespasms,b_thmg d_fllculW,sharedspeech,poor

coordination._dlatcdpupilsand8_¢mlize.dswellingoffaceandex_emities

A-6.&2 Brown Red use Spider: The broxea recluse is browulsh to tan in color, rather flaL ½ to 5/8 inches long

with a dezk brown "violin" shape on the underside It may be found in t_es, or in dark locations. VieUms of a

bro_m reclusebge may exhibitthePull_ingsignsorsymptoms:

• B_istcnngatth_site_fthepp¢_f_lt_wedbya_calbun_gatthesite3_t_6_mth_tesa_:_thebi_e;

• Formauon of a large, red, swollen, pmtulatinp lesion with a b ull's-¢-ye appearance;

• Systc_c_ec_'_ud_apc_a_edras_j_int_nin.ch1tls_fcvcr_nau_ca_dvom_np;_dpain
may h_eome severe aRer 8 hours, with the onset of tissue necrosis

A-6.8.3 Tegenarin (Hobo/Aggressive House Spider): The Tepemarla spider is bm_a without any
d_Lalgu_sld_gmarks Itmeasu_s 10-Igmm inthames- includingtheIcge.The Tep_afia isan indoorspider,

referred to as a funnel spider, for ti_ shape of its web Victims of a Tegenaria Spider bite may exhibit the
thllovang sig_s or symptoms:

9¢_auon ofpinpnckatL_OIc_atiunofthebite.;

Formation of a hard lesion surrounded by a pale halo (simdur to a bm_va r_us_ bite);
Ensuingbliss-willm_urc two tosixmch_ and takemonth_ m heal;

A_.8.4 Tr_atmmt For Spider Bites: There is no effective fast aid treatment for a_y of these bitcz, Except for
very yo_mg, ve_, old or weak vmtims, these apul_ bims are not coasidered to be life threatening, however medical

o_ttraant must be sought to reduce the extent of damage caused by the injected toxins If any these apld_s me
suspected _ k_ovm to be on-site, the spa will brief the site persomaal as to the idemUficatinn Bad avoidance of

theapi_s.AS withsung_g Lr_ec_,sitepe_o_mel shuu]dreporttotheSSO iftheythcam thesespider_o_-site
or noti_ a_y tHae of bite while involved in site activities

A_5.g DRUG AND ALCOHOL

CMS is cor_miiled to Paving a drug free work place The unlawful mpnufacture, dmtribution, disgeasatioa.

purchase,orsaleofillegald_ge oralcohola_work isprohibited.Violationofthisn_e _l] _es_Itinemp]oy_

temfination. In_ withthe l)mg-Fre¢ Workplace Act of 1988, any ernploy_convicted of a violation

of crimin al ch_agstatutes whiin in the employ of CM$ m_t notify the CMS Httraan Resottrees Manager or the
subsld]_ Human Reso_ces _presentativ¢within5 daysoftheconvistaln

A-6.9.1 SUBSTANCE ABUSE

_A.t2



277 208
£nvimnmenta/, Inc.

4ih_)B VJih_' A-_c_-ai=_ Work Plan - Defense Depot Memphis
O_aZ, Ncneemb_ 14, 1997

A_.9.1.1 General Conditions: All employees and subo0ntractoz_shall at all timzs comply wah all aspectsof
CMS' Substance Abuse Prevention Program A copy of the Program is availchhi upoa request aad i_ included

in this section on the following paget Employees, or agents, who fail to occaply with the Program wall be
prohibited flora enteMng the site,

A_.9.1.2 Drug Screening Test: All employees or agcmts of Subcon_'act ors, or independent, contractors hired

by subcontntctor to pcri'orm any of the work andcr the suboontractwho pat'Licipate in this subcontract, wti[ be
required to participate in a Drag Scax_tang Test pnor to commcmcmg work on the project, e_einding orientation,

andaftra amyprojoct raiated acaldcnt that thay may be revolved in Employr_s will be consideredpmbationaay
va_t:rs until Drag Stax_n Test rcsulL_arc r_iv_ by the inthvidual's employer mid such rcstths arc cerdticd to
the Sati_ UXO Subewisor by an off_eerof thc cmploye_ The Drug Screeaimg T= t will require the producuon
of a mine sample. The mine sample w]] be testeci _ a minimum for the following substam*s:

• Cocathc Metabolim

• Amphetammc$
• Opiates
• Phancyelidinc
• Camaabininds

Any _ enapk3ycd or hired by any conam:tc¢ "_aOll_Cal,es a _m_ .,_d positive test result will be permananfly
prohthited fz_m ontcting pmj e_" prope=ly.

A45.9.1.3 Substanee Abuse Prevention Program: The ttse of ilhig M drags, oa or off"duty is thconaist(mt vath

law bidiag behavior expected of el] gltlzgm The use of inegal drugs, or ab_c of alcohol or pr=smption drags.
on or off" duty, may impair I11¢abihty of project (mrplpyees to pcrfo_ tasks that an= enUeal to proper work

performance. The result is an inc*ease in aCCidents and fedm_ which pose a serious th_at to the safety of all
employe_, vimt_es and the general public• Impaired employees also tend to be loss producdve, less reliable aad

pm_= to g_.at_ absenteeism resulting in the potcnriai for increased cost and delays m the timely completion of
our cortt_leLg

Furthermore, employ_ haw the fight to work in a drug-flee e_vironment and to work with pe_ons fn_ fTom

theeffo;ts of _ugs aad alcohol Employo:s who abuse alcohol or drugs ar_ a dangs*to th=msalv_ and In other
craployees. In r_dllirm, dang and aks)hol abuse inflicts a Ix:_iblc toll on the nation's msoarces and the health and
'.'roll-be mg af American workers and thear families.

A-6.9.1.3.1 Program Objectives: The substance abuse pmventloa program has the following objectives and
goals:

• To a_ist in maintaining a safe and healthfid working enviromment for our empthyo=s, our customers,
visitors, vendors, supphers, traddsubcontracmrs aad mcmhers of the gsn=ral public;

• To minimize absentc_ism and tardiness; to im[Srovc producdinLy; and to ensure quality workmanch_p;
• To comply .alth contractual obligations.

A-6.9.1.3.2 Program Appligation: ]_Js prog2am val] apply to all regular fttl]-gm _, probationary, castml or

conWa_temp]oyee_ afaU Subo3ntractc_ and to mipinye_ and appbeams af CM$. This program will be appbed

to CMS on-site contrae_rs, subcontractors, supphers eL,td v_dors Compganee with this program will be r_qinreM
by CMS En_ onto the Owqer's property cons*atutes consent to the tight of the CMg, or its authorized

representahve_, to enforce any aspect of this Substance Able Provendoa Prog_un.
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A-6.9.1,4 Company Premise_ for Prnpeety Defined: For the purpose of this program the term "Owner's

property" mchidcs property_offices, facilities, land. buildings, st_mcturcs, fixtures, in-_tallntions, _utomobilcs,
v_s_ls, _ and all other vehicles and oqulprnent, whdihec ovm_l, I:as¢_i or used. This also includes all areas

¢onlrdi.or anyother work locati0ns or mode of tran_poriation to end flora those locations (pantmctcrs of
jeff talc) dining _rkmg time and while in the coms¢ and scopc of company employment, or pay status or while
the person is on company business during regular work hom_.

A-6,9.1._ Unauthorized Drugs, Alcnholic Beverages and Other Items: All CMS and subcontractor

¢mpl_,t_s. apghcamt_, supptiers vendors attd visitors that the use, abuse, presence in the body or repot ting to

work under the influence, bringing onto ¢omp_ty pruptaxy, unhiwfdi manufacture, dismbut_un, dispensation,

poasassinn_ transfer, gtorage, cone_almealt, tlansportatio_ promotion or salc of thc following illegal and

unauthorized drugs, controlled substances, elcohohe beverages, d_g-rclnWd paraphernalia or ".'._pons by
employees arid others is s_ctly prohibited from the company premises, or wkile on company business gndlor
during working tim_.

A-6.9.1.6 llhigal Drugs: IIIcgn]drugs include!
Marij._.. - pot_ dope, hash or hashish;

Cc¢.Mu¢ - enkc, rock, chick t_rbase;
LSD - acid;

PCP - angel dnsL c_stal;
MDMA - _stas),;

Heroin - smack, black tax;

Opium morphthe, white staff, tar, black sgMf_

Any other unauthorized dings and abnormal or dangcrou_ subst_n_ which may affect an

employee's/prison's mood, responses, motor functions or alter or affecl n pc'csvn'sperc_:ptiun,
performano:, judgsm_, reactions, or senses wtdin working

The foregoing list is provided by way o f example only and is not to he considcxcd _ vx_;lasivc. This policy
prohibils the presence of any con fwrned dctcetabin amount of these drags in the vmphiyeeJpcrson while tm the

Owner's propt:'c[yreg ardhiss o f when or whi_e the substan_ anteTed their body

A-6.9A .7 Prescription Drug Abuse: Emphiy_s and others ma'f possess prescription drugs mad "ov_ the
countcT" medications provided:

• The pa*cription drugs _¢ prescribed by an authorized medical practitinu_ for cttr_c,nt use (within the
past 12 months)of thepersoninpo_s=ssionand themedicinvisinitsoriginalcontain_and inthe
employs's/person's name;

• Employees must not COnsLU'neprescribed drugs more oRen than as prcsenb_ by the empMye¢'$
physminn, and th_ rmust not allow any other person to consume the prescribed drug;

• Any cmploy_ who has be_ inhi_med thet the _ vc,zld c.ausc edv_se side effects while working

or ".ohere medication indicatt_ such warr_g, mast info,,, his or her supervisor pdor to using such
substance* on the job;

• The use o f thugs/mcd[clnv pre_cnhed by a licensed physininn for th_ m_iwdual employr_: is pea_iuved
provided thnLit will not affect _rk performance. However. the Senior UXO Sup_rrisor r_c_,cs the

fight m have n licens_l physiclan det_innc if use of a preserip tion dia_g or mvcheation by an employee
m_. produev efl'_ts which increase the risk ol injmy to the employ_ or others whihi wor]ang. If such

a finding is made, the Senlc* UXO Supe_ns_- may ask the emplcyer to limit or suspend thc work _cfi vlty
of the emphiy_ ti_ng the p_od that the physic_n edvist_ tha_the employer's ability to perform his/heT

p_¢,4 ]#
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job safalymay be adve_salyaffcctadby foec_nsumptionofsuchmedlcallonAny employeewbe has

beensuspendedorImofadmay seeksobsfi_temodlcationfromh_c_erphysinianaad ifdetermination

ismade thatfoesuhsfitut_medicationwillnotadverselyaff_tthe_ploy_s' performance,thendie

su._pcn$ionoflimitationswillbe l_,_d.

A-6.9.1B ProhibitedMaterial:The followingmatealalme prohibitedby thisprogram:

• Drug reintadpar.phc'ma[iai$un_ufooHzadmatealalor_quipme_toritemusadordealg_adforuse in

te_ packaging,st_dng,injeeting,iagestdig,inhaling,orofoerwiseintrodocthgintothehaman body

acon_'olledsubstance;

• UnauthorizedPcsscsalonofFirearms,Weapons, orE_osive (thcendiavy)Materials-Includthg_bul

notlimitedto:Brassknuckles,]llegalImivcsand otherdangerousinstruments;

• NO ilrean_sareallowadon focOwners propcr_/(Ioadadorunloaded),exceptwhen authorizadfor

securitypmposcs.

A-6.9.1.9Program Enforcement Activity:(Work placesearche_,certifiedurine,do_gand/orbrea_alyzcr

The Senior[IXO Supervisoral_or_r.,esfoerighLtorequireBllprojectSdo employeesand appliccnts

toundergomedicalorphysicalexaminationsorte_[_atany timeas a¢ond/tionof e_ploymcu[orcontinued

e_nployment,inc_clin_NIDA certifiedurinedoogtestsa_d hrea_.lyzerte_tstodcte_nth_theuseofanyillegal

eru_aufoor_zedchug_c_substancesprohlhitadinthisprowom ortodete_athethe_pk_ce's safisfactoWfim_s

fordmy The_et_gs.throughthe_nplo_ee_sdirectoaploye_,willbeutilL-xdunderth_fol_owingcir_.m_ances:

• Pr_-Employment/Pre-PlacemeatTczting:willbe requiredofany qualifiedapplicantorcandidote_sa

conditionofcon_idcaet_onfor¢mpfoymcntwithCMS a_d tradecontracto_.Jsubeon'a_actors

• It"an cmployee suffersan occupationalon-foe-_obinju_.:irr.qua_ngwcauncat from a doctor)or

followinga s_oo_ c_pote_aa_ys_a_ousaccidentorthalde_tm which safetyprecautionswereviolate.d,

equipmentorpropertywas damaged_unusuallycarelessac/_wer_performed,orwhe_ foeea_c was

duetoan_mp]oycc'sorotherpewon'sfailureto.s_arpn'_.c_bedpersonalpr_tectiveequipmentorfollow

prcscnbadsafetyruleswhi_eworkingon theO_ner'sprope_y

A_B.I_9.1 Searches:Wbe_vcr th_ Samor UXO Supe_isor be_ _ reasoaabl_basisto _uspectthatan

cmploycclswork pc_'ormanceoron-foe-jobbehaviormay havebecmaffectedby alcoholordrugs,orfoatthe

employeehassold,purclmsed,usedorposscssadalcohol,drags ordragpareohemaliaon Owner'sproper_,or

atall_ wlulc_m_g. depar_nll,oron proper_,propert/e_,or_rk areas,foeScnierUXO SupcrvisoTmay

stashtbemlploy¢_theemployee'slocker,deskorofoerprope_yundertheconOoloffocemployee,aswella_

theemployee'sdev_nale_ectsorautomobil_ondicOwner'sproperty.A T NO TIME WILL EMPLOYEES OR

OTHERS BE TOUCHED; onlyoute_cthfo_ngwillbe rcqalradtobe removed duringthese_arches mt_d

h_gectionsWhcrev©r itdooms appropriate,theSeniorUXO llupct_isormay usetramaddollstodetectillegsl

ck_gson pcrsom_eloron foeslte.

A/_9.1.9.2Noti_ ofDisalplth.ryActionforProgram Violations:The $c_or UXO Sup_'¢isorwilln:qwro

employeesand ofoerstopaedalpatei.sochurinalysis,Br_foalyzc_orsearchacfiwtyasmay be nee_ssawto

assisttheSeniorUXO $_rp_visorinproviding._af_healdif_land productivewodang environmentand to

comply with Fedo_al Laws, NO EMPLOYEE OR PERSON SEARCH, URINE DRUG TEST,

BREATIirALYEEB OR IN_VPECTION WILL BE CONDUCYED WITHOUT THE EMPLOYEE'S

CON_ENT, a_d_cvc_ pr0cticab_e,theSeniorUXO Sup¢=visorshallrequ_t theempfoyce'_w_tte__onscnt

How_vcz,tad_'etocomplywithfoeprov_ offo_sprogramc¢failuretoprovldecons_ntwhcr_requestedshall

be groundsforremovalfi-omthejob site

P_g.A.15
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A-6.9.1.9.3 Offense Dischnrge: An cmpinycc shed] be subject to ,_.._val from the job site for the following:
• Ti_ ¢_.ploycc rcfitscs to subrmt _ a search c_ m.spccJaon,or tmnc thug test wben rcquestad by _ Scinor

rOXO Supcrinsor. Rcfusin to subnut to a search, inspection or test wi8 be considered sufficient for

removed from th_jub site¸

• While cm the site, the employee wRs us_ m_m_ distubut[ng, dispensing, selling, or posse_in 8
_ny illegal or unlawful dm 8.

• The employee has failed insrher Substance Abuse Test.

A45.10 SAFE WORIGNG PRACTICES (SWF}

A-6.10.] General: All pe_soanel on-site will be r_quirad to follow the SWPs containc¢i m this Sccuon and the

Parsons Safety and Health Plan. and will immediately rcporIto the SS 0 any conchimns winch do not comply with

this $_rL Tbe pmvlsicms ct_linc¢i in this $cctJon arc intended to be foe minimum SWP_ which site personnel
"all foll0w.

A-6,] 0.2 Power And Hand Tool Operation

A45.10.2.1 Power Tools: By the_ vc_y _, power tools have _t capability for inflicting seriot_ injury, upon

site personnal if they are not used and maimained properly To conael rhc b._._4s associated with power tool
operadon_ the mpure_ents ouflinad in EM 385-1-1, and the safe work practices listed below shall be obscrvad
when using pov,_ trials:

• Operatinn will be c-onducted by authvfzed personnal fomilmt with the toni, i_ opcratinn, and safoty
pre_autinns_

• Po'_ tools will be inspected ptlo_ tv use, aub dethctlv_ eg_upmcnt will b_ ._.,>vad d-ore service tmtl]
rcpalsed;

• Power tools deslgnad to accomm0dat¢ guards x,n8 bew such guards properly in place prior to use;

• Loose titling edothin8 or long hair roll not be pcrm]tlcal arotmd movlng parts;
• Hands, fcct_ ctc, vn]] bc kept away f_ca_ ed] moving pans;

• M_Umance and/or adjusunents m eqinpment _A]I not be conducted while it ls in opexefion; tbe pova_r
will be disconnected prior to maintenance acLivttl_s_

• An adequate opcrutthg _.a will be provided, in]owing sufficient clearance and zc_ss for ope_auon;

A_.I 0.2.2 Hand Tools: Use of improper or dofestive _ls can contribute significantly to the _ of

accidents on-site Therefore, the requh_m_nts oullined in EM 385-1-1. Section 13 and thv safe wcck practtces
listed below shall be observed -ube_ using hand tools:

• Hand tools will be in_p_tcd fur d_i'ccts ptlor to each _c;

• De fectine hand tools will be r_novad from se_,ice and regedmd or prvp_ly thscardad;

Tools will bc _alected and used in th_ mann_ for whiad they _e designed;
Bc sure of footing and galp befor_ using any to_l;

Do not use tools th at have split handles, mualm3om headsl worn jaws, o_ oth_ defects;

(3loves will be _n to _,.. _ gripping ch 8ny and/or if cur_ laceration or punctu_ _.._ds cxlst during
the u_ of hand ten]s;

Safety glasses vr a face shield will be used if use of tools pmscats an eye/face hazard;
Do not us_ makeshift tt_ls or other impfopgr tools_

When _rking overhead, tools will be s_cta_l to canute foey cannot fall on snmconc below;
Use non-sparking tools m the presence of expinedvv vapor, 8_, or residue.

p¢_g_A.Id
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A-6.| 0.3 Maternal L_fting: Many"types of objects ar_ handled in normal day to day operafio_. Care should be
lsh_ in 0Fing m_dhan_ing heavyor bulkT items b_anse they arc the causeof many joint and back Lljunes. The
following fuedamantals eddr_s the proper l ti_ng of materials to avoid joint and b_ek injuries:

• T_ s_, slmpc _d ._inghtof the obj_ to bc lifi_ must bo considered.Site pcr_] WIU not ]_ more
th_ they can handle cornfo_lably;

• A firm grip on th_ objoet is ¢_e_l thoefoce the h_ds and object sbaU be f_ce of oil, grebe _d watt,
winch might prcvcnl, a firm grip;

• Ttt¢ hands, and ¢b!0ceial]ythg fingers shall be kept away fIom any pffmts that cause them to by pinched
or crashed,cspcciei]ywhen setting the object down;

• Th_it_s_ml_b_inspectedf_rm_mishv_rs_jaggededg_s_burts_r_ugh_rs[ippcrysurfsccsandpinc_
point.s,and gloves shall by used, if neceJsa_, to protect the hands;

• The feet shall b¢ pinced f_r ansugh apart for good balance and smbiIity;
• Personnelvatiensurcthalsolidfootinghsavailabtepriortoliftingthcobject,

• When lil_nB. _t ss clos__ th_ inad aspossible,Ix_d ti_ ]_gs at the I_c_s, m_dkccp the back _s straight
as possthis_

• TO lift the object, the legs are straightaned from their banding position;
• N_'¢r carp/a thsh that "_u cannot seeover or around;

• When placing an obj_ do_ the s_ca and position are idc_ticld to thai. for liRing: with the back kept
straight _d the legs bent at the h_,_, the object is lowered; and

• If needed CMS will prnvlda back support devices to aid in prorating back L_jury during liRmg
actlvi6_.

When _rv or more people _re requxred to handle an object, coordination is essential to oastm: that the load is

tmifolmly and that the weight is equa_y div_dad between the individuals carl?ang the load. When catsying
the object, cash person, if possible, shall fao¢ th_ direction m which the ob3eet is being carried.

A-6d0.4 Fire Hazards

A_.IOShl Causes of Fires and Exploslotts: Although ftrcs and cyplasinns may arise spon_mcously, they arc
more commonly the resull of careicssncss during the ¢o_duet of site activities, such as moving dn_mq

minin_bulkin g of sil_ chczthcals and dining rcfucfing of heavy or hand bald cquipmcnL Some potential causes
of explosions and fu_s include:

• Mixing of mcompedble chemicals, which cause reacaons that spontaneously ignite due to the production
of both flammable vapors and heat;

• igthtion of explosive or flammable chemical gases or vapors by external ignition sources;
• I_mition of materials due to cccygan c_x_chmenq
• Agitation of shock or friction sensitive eompounds_ and

• Soddenre]eas_of matmials underpr_ssRrc

A_.I 0.4.2 Fire Prevention: Explo_icnxs _ fires not truly pose the obvious hazmds of'intease beat, op_ flames,

muoke inh_lshon, m_dflying obJeCtS,but rnny also cause the release of toxic chemioals into the cnviroament. Such

r¢[eas_scan tl_.at_ both pcrsonr_l on-site and membersof th_ gc_c_al public h'/mg or working n_arby. Si_
p_so_,_l mvolv_ with potc_l F flarnmablo material or op_zalioas will follow ths guidelinestisted below and
EM 385- 1- 1, Section 9, to prevent fires and explosions:

• Potentially expletive/flammable atmospheres involv/ng gases or vapors will be monito_l u_ing a
combustible gas indicator;

• Prior to milia_n of site agtivifies involving Cx'plo_ivr./flmnmablc materials, all potential ignition souroes

pag_A.17
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• Non-sparking Red expinaion-proofeqaipm_u_tWi]]be LLSedwh_ev_" the potentialfor ignitionof

fl.mmabl_'c_plosiv¢gases/vapors/liquidscinsts;

• Dilution or uiduccd vcmilation may be used to decrease the uirborn¢ conccatratlon of

cxplosivc/finmmabl=atmosphcacs;

• Smo_ isprohibitedatOE wnth sites,c¢inthevlc_ty of_opc_tions wliichmay presenta Hm h_d.

and the area will be conspicuous .ly posted wah signs staring "No Smoking or Opc'n Fthm¢ Within 50

F_t"_

Fl=,_,mbin and/or combustible lJqaids must be handJcd only in approved, properly labeled metal safety r

cans eqthppcd with flash_rrc_tcrsand sclf-closi_lids;

Transfer of flammable hquids from one metal c_ntaincr to another will be don_ only when the container_

am e[ccmeaily interconnected(boeded);

The motors of allcqaipmcm being fueledwillbe shutoff duringthe furlingopcr_dons_

Metal drams used forstoringflammabth/comliustibleliquidswillb¢ equipped _ith sclf-closlngsafety

fatw._, ventbung fittings, grounding cabl_s emd drip pans, and will b¢ stored outsid¢ buildings in an

areaapproved by th¢ SSO.

A-6.1fl.4.3Fire Protection:The followingsafework practiceswig bc used toprotectagainstfires:

Vehicles and equipment will not be fueled while running;

F]ammab]_'_bustibl¢ [Jqindstorageareaswillhave atleastone 4A:20:B:C: ftr_extmginsgcT located

within25-75 feet.mz_xkcdWith the appropliat_fir=symbol and no smoking signs;

Tcrnporn_-officeswig b¢ equipped wlth a fin:¢xt_shcr of not lessthan 10:ABC;

At ]¢ast on= portable i-m: t:xt mguisher having a rating of trot less than 20:ABC will b¢ located at each
work site

A_.I g-q Heavy Equipment Operation: There is no mquircmc_ for hca_ 3, ¢qinpment opcrauon for this project

A-6.10.6 Excavations And Confined Spaces: There ts no requirement for excaeatinr_ on this projo_L

A-6.11 BLOODBORNE PATHOGEN P RO GI_=MVI AND TRAINING

Due to th_ natta_ of OE vaxd: there is the potential for expos_c to blood pathogens as a n_sul t of an acaid _t or

mj._' Typ_ally,wc_k sitgsarcinr_not¢ _rc_sm_d firstaidst,d/or initialcm_g_/first aid isprovided on site

by ohcz =nploy_*. P=_oencl will r_mive training on bloodbome pathog=ns pn or to beginning work at the site.

A-6.I 1.1 Definitions:

Blondbnrne Pnthnneq_; Pathogeme microorganisms that arc p_csc_t in human blood md can cause

disease in htmtans These pathogt.ns include, but are not lumit ed to, hcpatzds B virus (HBV) and human

immmaodsficiency aims (HIV).

Exoosure Incident: A spcciilc cyc, mouth, oLhe_ mucous m_mbran¢, non-intact skin. or parent_ral

contact With blood or other potentially infsctiousmai_a]s that results f_om the performance of an

empl_'s dudes

' " The following llttmml body fluids:

- Semen, vaganai s¢cr=tions, cethm-spinal fluid, syaovial fluid, pl¢_al fluid, pm-leardinl fluid,

peritoneal fluid, arty body fluzd that is visibly contaminated with blood, and all body fluids in

situations wher_ it is difficult or impossible to diff_ndate between body fluids

- Any unfixed tissue or organ (other than intact skin) f_om a human lining or dsad

Pnrenterai: Piercing mucous me.rabran_s or the skan bawicr through such _,ents as needle sticks,
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human bites, cuts, and abrauiot_.

• Work Practice Cant ruls: Contxols that reduce the likulthood of exposure by ui=ring the manner ui

which a task is performed.

• " " • An approach to tafoction con_o] According to the concept of Uuiv_sal

IPm_-,;.ms, all h_nan blood and cream human body fluids arc treated as if kno_ to be ththctious for
HIV, HBV, and oth¢_ bloodborne patho_s

A_.I 1.2 Exposure Control Plan:

A-6.11.2.1 Exposure Determination: Due to the hazardous nabm¢ of OE work there is the potential for
agcidimts =rodthe ¢xposm_ m blood pathogca_s. CM $ _apIoyccs will I;¢ rcquh-cd to ptafform e=nergency, first aid
and/or CPR m the event of an ac.dideat or uijurj.

A-6A ! 2-2- Work Practice Controls: PPE (CPK Pocket Mask and disposabki surg_cui gthv=s) arc available in

all first aid kits on siU_.Hand washing facilities arc available in the EZ and SZ. Fersoancl pmffom_g first aid
and/or CPR will comply with the fo]lowthg:

Pasorm_ that pmvutc any lust aid will wear disposable latex gloves if thee is any visible body fluids;
The CPR. Pocket mask will bc used when pcrthnmng CPR and disposed of after use;
P¢rsoaael will ch_ge aiothing immcuiuitdiy, or as _oon as feauible, thai becomes

contamfoatcd with body flmds as a result of performing furst aid;

P_cs_rmcl wall immcthat=ly wash their hamis aRer performing first aid procedure;
Contaminated uiothmg and equipment wl]l b_ bagged hi r_d BIO.HaTarcl bags, labaled as to dstc and
contants, and dsoosed of as infcCtlotLs waste,

A-6.11.2.3 Post-Exposure Evaluation and Follow-Up: Fuilov, ang an ¢_posu_e thaidant. CM$ will make

available, to the ¢xposexl employoc, a conlidsnt:al mcthcal evaluation and follow-up containing the following
al_at_ts:

Documentation of the routes(s) of exposure, and the circumstances under which the exposure incident
occun_;

The source ththvidu al's and exposed ¢_ploycc's blood vail be collected as soon as thaaiblc and tcsmd
_cr cor_mt is abashed;

The results of the source individual's t_ting willbe magic avaihiblc to the cxpo_odtropic, and the

=nploy¢ ved[tx:mformecl of applicable laws a_d regulations concerning disckisazrcof the idsmlty and
L,ff¢cIious status of the source hadi-aduai

A45.11J..4 Information and Training: Tn_ntng will he providsd as initial site training prior to beginning work

at the site The training vail b= documantcdand on file as par_of in/tia] t_aimng This Pro/rang vul] bc providscl
aM ttocum=ated atmuuily for all employees

A-7.0 QUALIFICATION TRAINING

All CMS LP_O p_so.r,_l working at this site have compteted Naval Explosive Ordnano: Disposal

(USNAVSCLEOD) t_aiaing which dstuils procedures for _valuauon and disposal of OE. All _nployees at thi_
job site will have complemd a Uaining prognLm, prior ¢o beginning work on sit¢, which complzcs with OSHA

R:g_ulation_ 29 CFR 1910.120¢(9). All CMS employ_s who work oa h._..dous aiU_sreceive Izammg, vAich
thcludcs an ¢qthval:m of 40 hours of tralaing off-ait¢ and 3 days oP actual fiald ¢xp(_iance under the dln_t

supervision of a trau_cl, experien_zd Sup_cvisor, Manag_m_t and Supez_asors r¢¢dive an additional g hours

b_ithng on proD'am supe_ision. Each _aploy¢¢ ro_.¢ivcs 8 houa'sof OSHA r¢fi_sher tramlng amt ually. Copi_
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of traJalng mid qualifications arc on filcat theCP.

A-7.1 S]TE SPECIFIC TRAINING

T_ $SO will flivc sitg specific h_fining to all UXO and nc_-UXO pc_camgl pn or to Im Ua[ sitc cntr_ Thc training
_i]I include:

Proj_t scope to mcludc: orgA,_i_tion and responsibilities; _itc orientation, facilities, access, egr_s,

evacuation routes, and othc_ g_n_cal information;

S afore, to include: safe '_,ork practicc_ pl_,_ical hazards, PPE; or,/oi% si_ emergencies; evacuation

_tr_; emergency agcncics/numbcrs; cmc_gcncy equipment; medical _m_rgcmcies; DrJg and Alcohol;

Bloodborac pathogcns; and other pcmnem safety mformatlor_

A-7.2 ADDITIONAL TRAINING/MEETINGS

A-7.2.1 Tailgate Meetings: Safety training will be provided _ch morning on-site at the daily safety m_chng.

The safety and health considerations for thg day's activid_ will be reviewed. Addihonal training "_III be

conducted -_b_m cir_-_an_ dittoS. T_c daily mccUng will addr_s that day's aguviucs; safety issues; _pccific
h_z_ds; and grn_rgcancy proc._Rr_, to include:

Nofific,tion proc_durcs _d phone numbers;

Rally po hnts, _nd safe areas;

Hospital and evacuation routes;

Emergent. r equipment.

A_.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

PPE required al the site will be at a l_v¢l n_c_ sapl to protcct personnel. Norma] work clothing wll bc Icvcl D

D_ing UXO operations a hard bat is not required unless a possiblc h_ad i.ju_ could result from the use of heavy

_qoipmgnt o_ overhead b.7.rds. Stccl toc footwe m- will not be usgd while operating magnctomet_rs.

A-8.1 LEVEL D PPE

T_ minimum levc[ of protcctzon n:qmrcd of all pcrsonncl at the site is level D Th_ following is lcvcl D
protc_tien:

Short or long sleeve cotton covgral[s or "._'ork clothing;

Sttu'dy work boo_shocs. SU_ toe w'nm world,g anmmd drill rigs. UXO pcrsortncl will not use st_l tcc

boots whcn using magnetometers for OE sw_ps or do-_ad_olg chccks;

Safety glasses with side sluelds or goggles whcn an eye hazard exis LS;

Hard hat. _c_ a head hazard exists;

Leather or canvas work glovcs;

• Heating protection, when working around heavy cqmpm_t or powered hand tools.

The lewl of protcction is basgd on what is known abo0t the site. The levels of protection may changg _s si_

¢onditic_s e_._. The $SO may increase thc Icvcls of protection wh_a ncx_sary but will not dovmgradg
without appcova] from the CMS SHM

A-9.0 MEDICAL

A][ personnel on site have completed a pre-pl_t or annual physics] gxammat_on that ¢_¢np hcs with the

rgqumm_nts of 29 CFR 1910 120 a.d have bg_n cgrtifiod as fk to _z)rk by an Occupational Phys_clan cerufl_i

in Occul)atlonal Medi_ir_ by _ Amcricm Board of Pr_,¢nt_w Mcdicine. or who by neccssary h_aining and

_×pc_ica_c¢ is board eligible. All CMS l_rsonn_l on-site arc m the CMS medical sttrveill_c_ program¸
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Doctu_enta_on _ to tke mcthcal quchfivatmas of pmnnnel are on file on site and available to the contTacting

offi_r. All gn_sorm¢l an: scrwa:d for thugs in ac_rdan_ with the CMS DnlgiAlcohol Abuse Program.

A-10.0 EXPOSURE MONITORINGIAIRSAMPLING

While OE investigndon may r_sult in cmins_ons of mhalable pariacuintes and other cntena pollutant, these

activities are not ¢xpcctad to adversely affect air quality. Engineering controls, such as wetting, may be used to

_'lleaietsb_the suspension of dust and other paadculatcs that may become inrbecne and migrate off-sit e

A-I 1.0 COLD AND HEAT STRESS

Dunng _fivitles eoaductad on OE sites, exireme _mperature conditions can ereat_ serious safety, and health

llue_s to site -,_vdaws hntially the oenccn at the former Fort Ord will hn heat stress and _s the season changes,
cold stress. Tbe SSO will identify and monitor personnel that have had p_vious problems with heat or cold

stress This section addr_s_ dic potential h.TnrdS associated with _old and heat sWc_s, aud outldics the

procedures for mcemoring and controRing those haT_n_s.

A-I 1.1 COLD STRESS

The affects c:qxmcaced by site ixasormal when working m cold env_ronm_ts depend upon many envffonmcntal

and personal fa_tors, such _s ambient air temperature, wind speed, tiurairon of e_xposure, tygn of protective

clothing and eq_pment worn. type of work conductad, level of physical effort, and health stares of the worker
In cold m_ar_ramts, overexpust_¢ can cause signific_mt slress on the body which can lead to v_y serious, and

pcrmenent mjnry Cold may affcct just the exposed body stu_accs and _irc$, or may affect dow_ to thv
deeper bady tissues aad the hndy core Presentad llclc_, is reformation chout the most common cold stress

disorders and their signs symptoms affects, and control techniques.

A-11.1.1 Hypotherrain/Fr ostblt e: Hypothcfnfia resuks wh_ the bed F loses heat fast_ than it can pveduc_ iL

When this occurs, dic blood vessels in the skin and _tremities constrict, .'educing the flow of warm blood to

those arevs, therchy reducing the rate of keat loss. This reduction in hlood flow usually affects the ig_pbemi
e.xtremldss _ Ears, lingers and _ begrn to experience chilling, pain and then numbness due to toss of I_th

blood flow and heat. Shiverlng hngias Ls the hedy's con: tcraperailL_ begins to drop. and the body uses the

shivenng to corapensate and cream ng'tcholic heat. Shivering is often the first sign of hypoth_.da. The pare and

numbr_s th the extremities is an indication that the heat io_s is m_c_alng, and wken sluverlng becomes
tmcoe _rdiiable, tke heat loss m the body cote has bccomc extreme. Furlhnr heat loss pi'oduees sgncch diffi eulty,

forgct£ulncss, loss of manual &xtcrlty, collapse, and finally death.

Frostbite usually occurs on exposed skin and the extremities, such _ face, hands and feet. There _xe several

deer.s of injury"from frostbite ranging from mild to _ver¢: frost nip or _t f_osthito is characterin_ by
sndden blanching or wbdramig of the sk_ with supc_ aial f_o_tbit_ the skin h_s a waxy or whke appearance and

is firm to ll_ touch butdiv_ bc_acathis_ilicz'dithemost serious is deep frostbite where the Ussues arccold,
gnl¢. aad solid.

A-I LI.2 Treatment Of Cold Str_s Disorders: The mtent of all cold stresstreatment is to bring the deep body
o_¢ tempetatme hnt:k to its norm al tempcraame of about ll8 6°F Work pafformad in cold enviroaments should

be discontinued for any worker who exhibits the signs or .symptoms assv¢ia_l with hypothermia _¢ frost bite,

Workers exhthitmg those symptoms should hn brought to a wama area and allowed to r_st and warm-up, If

worker's clothing hecoraes we4 which reduces its insulation affect, it shndid be removed and n:placnd by &y
elothin_ or allowd to dry hefo_ r_ommg yank A wren. non-alcohol, de-caffediatad drink (not coffee) or soup
may be grvaa Re-wannang should he gradual

,°ageA.21
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For frostbite, the viOam should bc shulmmd from the _d mad cold and given w_rm drinks. If the frost bite is

sup_icinl, the f_zJ:n part should be covered with extra clothing or blankets or w_rmed against the body.
Do not use direct heat, and dn nat pour hot water over or rub the affected area. Wm'tmng should be gentle

and gr_ml Failtee m do this could lead _o hltxulmg in the ussees and men:ase the be _sibility of infection If the
frostbite is deep, i e the affected area is frozen a_d hard to the touch, mmledul_ m_diced attention should be
obtained The safe thawing of deep frostbite is beyond the cxg_ and facthucs found on-site

A-I 1.1.3 Prevention Of Cold Stress Disorders: During vmrk in cold environmemt_, the SSO '_11 u_e the

tailgate safc_, btiefiag to inform site p_rsom_ of tho me_tm_ to be utilized in the prevention and control of cold
stress. The SSO wiLLalso use meteorological data and Figure A-I to inform site personnul of the mmbined

t_m_d chill affect to he expected during the day's actividm. At _ir tempcratur_ bdow 45 deg_¢_ F,

the mmpo'mme wdi be moulmred_ At t_,q,_aem_ below 30 dcgzc_s F, tho d_ bulb temperatu_ end wind sp¢_

wdi be rn_stm:d cv_=y fmu hours to detelmine the windchill. When the tempe*amreJwiadakill is expected to be
below freezing, persormul vng take more _uent breaks. Prcvemtion methods which site personnel will utiLize
include:

• Buddy system: Porsormul will monitor thelr beddy for sigm of r_ld smzss;

• Wear adequate, apprtrprmtuly layered clothing, including a water repellant outer layer if pr_eipiUmnn is
forecasted;

• Layered clothing should uleinda, an inner most layer, such as cotton or silk to trap heat aad abeorb

perspiration, an insulating layer of wool or s3mthetie fiber fill (such as polypropylene), a layer of work

weight clothing, mid mx outer protective layer designed to be ednd/wster proof, such as nylon, or
Gortexr_;

• Wear a hat and gloves and socks, thor are syx_thed_ or wc_l insdated, to help retuln body heat and

prevent its loss;

• Remove outer layers of ulothing dunng breaks in heated shelters to prevent excessive sweating,
• In wedy, cold eoeditions, cover ull cxp_ed skin;

• Eat well-bal_eed meals and maintain adequate intake of non-alcoholic, de_affulnated fulds;

• Seek shehor in a warm protected area when signs and s)_mptoms of oold stress become evident;

pagaA 2_
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• Protect clothing from getting wet; this thclud¢$ keeping clothlng from gettang wet vnth sweaL so remove

outer layers if work activities cause cxccssive s_atthg.

CMS ,sill assist in the pr_vca_fionof c_ld mess by providing shcltexed, warm are_ where site per_otm¢l c_ rest
m_dregain body heat during breaks (see Figure A-2: Wamxup Sch_ule). Whta_ conditiops wmant, CMS roll
pro,ad¢ hot water for personnel to prepare thctr cooc_, soup, etc If approved by LISACE, _ heated slaclt_r may

be provided inszde the E.Z. upwind from the work area. where sit_ p_som_] can rest and warm-up.

(This space inten_onally left blank)
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Figure A-2: Work/W_rmup Sdcdule
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A-II.2 HEAT STRESS

Heat stress is one of the most common (and pomntinl/y senot_) ifln_sses that can affect hazardous waste site

workers¸ The most common cause of heal st]n_ssduring site ttctlv_tle_ is the a_ect that PPE hes on the bodies
na_aal cooling mochanism. Individuals will vary in their susceptibility and degree Qf response to the Stress

_ by incn_._i body heat. Faclors which may pr_dispo_, worker to heat st_ss faulude: leek of pbysical

filr_ss; lack of _lcc_on to hot emvlmnmtmLs; deg_c of hydratloa; levcl of ohealty; ctm_nt health status
0.¢,. having on _c_, chronic disc m =, diarrhea, etc.); alcohel or drag _e; and the worhegs ag_ mad sex. For

th= r_ndmdsr of dfis S_don, rcf_cncc to "liquids" will fadicetc water or _ electrolyte replacement solutdin -
not tea, _off¢* or soft drinks.

A-I].2.] Heat Rash: H_t r_shis cao_dbycontinuausc:xposmx:toheat andhumid mr andalagg_-avetedby

wet chef]ng clothes. This coBdit_on cat decrease a worker's ability to to]_t= hot _a'aronrmmts.

• Symptoms: Mfldredr_h_e_pecial]yinar_ofthehodywhidhsv, eat heavily.
• Treatl_em:Deaxase amoma af fim_ in _tiv¢ gear arid provide powder such _ corn starch or heby

• powder to help absorb moisture _md decrease chai-mg. Maintain good personal hyglcn¢ standards _d
ch_a_ into dry clothes if noeded,

A-I 1.2.2 Heat Cramps: Heat crnm.,'aam camod by elate of p_piralaon that is no_ balsncod by adequate fluid
ami clccl_o_ytc intabc. The occmaxnce of hea_ reidtod _amp$ ar_ othm _n didieauon that exccsalve water and
clectro]yie loss haa ccc _rred, which can fur_¢r devclup into h_at cxheu_tdux ar best stroke¸

• Symptoms: A_tc, palnthl spasms of vothnts_y mu_Jes snoh as the heck, abdum_n 0rid extremities.

• Tnmtment:R_mov_idctimto_o_l_*e_andlcosanres_cliv_clothin B. Str_tch_ndmassageaffecmd

mu._e_ to m_ease blood flow to the area, Have pahcat drink oac to tv,o cups of liquids inu'nedialdiy,

a_devetyt-_minut_. Consu]twifapby$icianifcondit_onduesnot hoprovc Ifaval]chte,
ede_mlyt_ ragl_ccmcm soludon shetdd be taken chmg with wate_ Consurupnon of _oft dridk_ wdl

not he adequat_ _mdmay agg_lvem the condition.

A-1].2.3 Heat Echaustinn: Heat exhaustion is a state of very defmlm weahoe_s or exh_x_tin_ emu_ed by
_c_alvc loss of grads from the body This cea_t fan leads to faadequ ate blood supply ond cmdiac/_uffi cte_c3_.

He,st odmustic_ is less dangerot_ than heat st_mke, but nonetheless mull b¢ t_at_. If allowed to go m_treated,
heat exhaustion cataqmckly develop into heat stroke,

• Symptoms: PUle or fluulx_, clammy, indict skin, pmfL_e perSpiration, and cx'ffcrne weakne_ Body
temperature is b_ically normal or sl_ghfly ¢levatod, tlx pul_= is weak _d rapid, and bre_fafag is
sh_lfaw The individual may have a ha_l_rhc• he dizzy or aauseatod

• Treatment: Kmovc the individual to a cc_l, ais-condition_ place, loo_¢_ _othfag, elevate feet and

allow individual to re*t Consult pbysin_mt, especially in s_v_re ca_cs. Have padeaxt drink on_ to two

caps of hqidde immedlatcly, and _'y twenty mfaut_s thereahe*. Total liquid coa_umpta on should be

about on_ to two gallons per day. If Lh_ algm and symptoms of he_t tmhausu on do not subside or
be_om_ mo_ seve.r_, imIIm_ ate medical atl_lt_on will he n_qinI_d.

A-I 1.2A H_at Stroke: Heat smoke is an acute and dangerous reaodc_ to heat st_ss caused by a failure of fac
heel rcg_aung m_ch smsn_ of the body The failure ol- tho mdiiddtml's t_ni_returc control mechanism causes

dic p._ _vLrahon aystem to stop wc.'kthg cottecfly. Wl_m fais c¢cuI_, the hody core temperatm_ ns_s very rapidly

to a point where brdi_ damage and death will r_sult if the person is net cooled quickly.

• Symptoms: The victims skin is hot, and may or may not be red and _ due to the fact that fac

individual may still he wet fi'om having s_t whhe wearing protective clothing c_rlle*; nausea;
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dizziness; confosthn; extremely high body tempcrmur_, rapid respiratory and pulse rate; delirium;
_n,P_l] SLOBS_ iix[cOl3gcinu$ rigs S of coma¸

• Treatment: Cool fo¢ vicum immediately. If the body temperature is not brought do_ quJr.kly,

permmlent brain damage or death may rcSulL Cool the victim by either sponging or immersing the
vlalm in vc_y cool wa_ to r_a_e the nine bmtlmatu_ to a safe I_vel. If conscious, fpve the victim cool

liquids to chink. Observe the victim a_d obtain anmedia/e nedical help. Do not giv_ the victim ca ffein e

or alcoholic beverages.

A-I 1.2.5 Prevcnlative Measure_: DuE to the anL_cipated date of scheduled operauoas at DDMT heat sh'_ss is
not cxpected. Tho following information is provided _ a contthgency ff the project dato slips to inter in the
5c_son.

A-11.2.5.1 Heat Stress Personnel Monitoring: For site _nclifions where personnel are working in Level D

PPE, and the arabthat W.,_ea atm¢ is g[ealer tha_ 70 °F. the $50 will conduct montlonng to assist hi controlling

the potcnhal for site worhevs _¢pcdc_cmg heat fr_atod adverse health affects. Th0 $SO will use a standmd

meo:u_,-ub gla_s thermometer, an oral thermometer, a weight scalc, and _ estimating the work load, use the
values _xpre.ssad hi Figure A-3, to d¢_ ,.ine the v._thJtesL schedule to lie impl_mted The values outlined in

Figure A-3 arc d¢signed such that nearly all acclim atiz_d, fidly clothed worke_ with adequate salt a.d wat_

intake vail ho abic to th_cuon vnthout the body tcanpcraiu_ cxr.cedmg 100.4°F.

Suggested Frequency of Physiologica! Monitorthg for Fit and Acclimatized Workers x

ADJUSTED TEMPERATUI_ _ NORMAL WORIK ENSEMBLE J EW,I'£ RM£ ABLE £NSEM BLg

90' F (32 2'C1 or above

87.5°-90'F (308°-32.2 =C)

82.5'-87.5 ° F (28 10-30.8 * C)

77.5'-$2.5" F (25.3°-28.1" C_

72.5'-77.5" F/22.5%25.3" C)

Not_m;

Aflor each 45 minutes of work

Aflc_ each 60 minutes of work

AOc__h 15 minute_ of work

ARor each 30 minutca of work

After each 90 mmutez of work ARcre.ach 50 ramutes of v,_rk

Az_r e_ch 120 mmuzcs of work ARcre_=h 90 ramutes af work

Az_e_each 150 minutes of work ARer e_=h 120 mmutea of wor_

I(I) For wark levels of 250 kJlC_lone/hour I

(2), Jju_t_d air _ g,_tur© (_a ndj) by using t_us equation: _a ad] "F = ta "F + (13 x _V.sunshin¢) M_asum air

I_m_.c_a_rc (_a) _,Ath a slandatd mcn:ur_-in-gl_ thc_,_amcler, with the bulb shi=ldml from radiant h_L Esfirrm_ _re_mt sunshine I
Ib'/j_dglng what _t firae the_un is not¢ovcr_ by¢loudJ that arc thick _n_gh to _ a sh_. (l_ _..t s_nsh;_ - i

I(3) P. noramlwork _a=mbl¢ _si_ _f e_llon g_.alls eroth¢_e.oRm_clothingv._thlang ,l_ves and pants¸ I

SOt_C¢:HIOSH/OSHA]USCG/EPA Occupatlc_al Saf_y _nd HealthGaldaae_e Manual for Hazardous Was_ Site
Acfivilics

Pa_eA.26



A-I 1.2.5.2 Monhorlng Prncedure_: The following procedures are used to monitor persor_al condiuon and

determine the safe d_fion of work/rest periods:

Heart rate. Count the r_dial pulse during a 30-second period as early as possible in the rest period.
If the heart rate ¢xco:ds 110 beat5 per minute at the beginning of the rest period, shorten the next ._,ork

ayale by one-third and kccp the r_t pgriod th_ same
If _ho h_art rate sfiU excco:ls thg I 10 beats per mniute a_ th# nt_xt r_st pcziod, sberlen th_ folthwmg _ork

cycle by one-third.
Oral m'nptxaaze. Use a clthic_ thermomet_ (3 minutes undcz the tongue) or similar devi_ to meosur¢

the oral mmp_ature nt the end of the work period (before drinking).
[faro] tm_xrak_e _ 99.6_F (37.6°C). shorizn thc next _rk cycle by one-third without changing

thcrcst pmod_

Iftbe nod Icxalm_tm_ _11 exceeds th_ 99.6°F (37.6_C) at th_ b_o_ning of the ncx_ rest period, shorten

tho following work cycle by nn_-thffd

Do not pcmfit a x_rber to _ar a sgmtp_ .l_able or a p_ablc gmTc_a_ when his/hcz oral I_mper Et_oarc
exceeds 100.4_

Body water lo_s. If possible, m_asur¢ wcight on a scale accm_¢ 1o +/- 0 25 lb at _ begmrang and the

¢x_dof each "_x_rkdayto s¢_ if enough fluids are being taken to prevent d_hy0rallon Weight_ _hould be
takea whcn the w_ividu_l _cars similar clothing¸ The body we_; water loss should _ot exceed 1

pen:ea_ total body w¢_t los_ in a _ork da_

A-l 1.2.5.3 ]Minimal Preventative Measures: In ord_" to avoid heat related illnesses, proper prev_tallve

will be impl_nent_l whgn_v_ gnvironmental condthor_ chctat¢ the need= Heat stre_s momtofing will

begin at +75 dsgn_s F_hrenbeit The preventative nlCasurcs listed m thas par.graph rcprcscnt the ofmtrn al steps
to be taken and will inclod_ the following procodur_s:

Th_ $ SO will examine each sile worker price to the start of daily operations th ords_ to determine the

individuals suscepllbili_ to he.at slr_ W_ exhihlling factors which mak# th¢¢a suscepflbl_ to h_at

stress _ll be clos_y mnnitored by the SSO
• Si_ workers vnll be tranied to r_cognthe and treat heat related illnesses. This traininll will incled_ the

alg_s, symptoms mad t_v.at_rg_tof he,_t strg_ di_orders_

• Wexla:rs edll be e_couragod to drink a minimum of s_-=t_ ounces of liqtfids print to start of work ni th_

momin_, afl_z lunch and print to [eavnig the site at the conclusion of the days aodvitie$. Aea_'ptablc

hqmds "_ mcluds water and an _thgtroly_ repl_t_'rn_a_ solution, with the intake of gach being equally

divided¸ Liquids co_t_i_i_g caffeine are to he avoided

• W_at_aamhi_t condllions and slle workload requlremenls dlctat_, as d_lenthn_l by th_ $SO, workers
wiI/bc _ to think _ minimum of sint_n (16) to thirty=i_o (3 2) ounces of liquids during each rest

cycle.

• A shetter or shaded area will be provided where workers may be protected from direct sunlight dm_ng

rest pmthds.

• _tonng of ambt_nt _ phy_nlog_c_l heat s_g_s ruth.s vnll be conductod to allow prcv_llon _od/nr
early det_'llon of host indscod sm:_s.

• Sit_va_berswinbegivenrimetoaccllmallz_toworkingnihotenvirontnents Acclho_fizafionusually
t_ t,,,o m six days _,_d allows the woth&s body to beoam_ adjusted to working in hot e_uironm_ts

A-I ! .2.S.3 Additional Pre_¢_llve Measnres: V4hen possible _:i]or feasible, the follovnng mea_urgs will also

be impl_a_nted to aid in prevention or r_n_ the aff_ts of h_at induced sm:ss:

Dosi_ated rest areas shoukt be out of the direct sun and the ntmther and frequ_cy of breaks inen._ased.

Depending on the sev_ty of the heat exposure some form of artificial coohog may be required to _c
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pro[cctivn of the workers.

Workers v,_ll b¢ en_taag_d Io a_'.ievc and maintain an op_mum I_vc] of physical fimcss, [neT©as cd physic_d

fitr_:_ will allow work.s to bc_r tolerate and _ _ hot emnrvnwm_ and hea,_y wo_ loads¸ In ¢ompalison

to _ tmilt _ a _t person will have: I_s physiological strain; a Io_vcrh_arLrate and body temperature; and

a more c_¢i_t sw_atlng mechanism,

A-12.0 PERSONNEL HYGIENE AND DECONTAMINATION

Site samtstivn ?_il bc established and maint ain_ lAW 29 CFR 1910 120(n) and EM 385- I-], $:ction 2.

A-12.1 POTABLE WATER SUPPLY

An _dequatc supply of potable (dnnkablc) ware L c_ol_, and i¢¢ will be provided on_slt_ at _dl times

A-12.2 NON-POTABLE WATER

Container_ of water, ¢]varly m_ked no_-pot ab_e_ '_11 b¢ available w_th teams for washing.

A-12.3 TOILET FACILITIES

Tvi_¢_ f_iliti¢_ wil] be provided by Parsons

A-I 2.4 WASHING FACILITIES

Hand and f_c ,_hi_g f_ili_ ar_ avai]abl_ _ the $TJCP and will bc in the sitc Support Vehicles, EZ and w_[I

be t_i_vd by all perso_ dunng breal_ or _ting tho EZ prior to eating, drinking, tobacco use, or other hand
to face _-uv_t_:_ W_:,mg facilitlcs in thv _ will _i_ I of water co_t_ine_, buck_, soap, and drying _ow_

A-13.0 SITE HOUSEKEEPING

AIl wvrk _ will be m_ntsm_d in a clcan/n_t fsshi_ _ vf]cc_¢ dcbrls and scrap. Any matcrials/cqtfipmcnt

n_Lbciag u_d will b¢ ._l,_,_i and _ or disposed of _rdingby At] work aress _[[ b= supplied vAth a trash

receptacle with lid, the cvntent_ of which will b_ _mpti_d daily

A- 14.0 ILLUMINATION

Pc_a_nel ,_1 only w_k during the hours of d_ylight, a._ no fi _d activi_i_ w_ll bc sch_lul_ during thv p_iod

of th_ minutes before dusk Io thi.ly minutes otter da_

A-15_ COMMUNICATIONS

P,adi_ _ll _¢ tt_d w prLm_. site cor_'n_cat_o_. Cor_ntmlcation of cv_uativn rvut_ _nd a_scmbly points

w_ll occur daily d_ng _hc tailgate safety briefing

A-I 5.1 COMMUNICATIONS PROCEDURES

_=_nmunicaflor_ will be u:stvd daily _ emcrg_scrviccs arc rcques_d from any ag=_T, the caller will

remain available to provide information and dirl:_tions to responding IX:_onnc],

A-] 5.1.1 Off-Site Communications: Off-site communication will b_ availabl_ at all tim_. Si_ operutlons will
not bc conducted artless off-slte ¢ommaracatio_ arc available. Off-site ¢_Tgcv.cy communication will be

_mpiish_l through the us_ of c_lLd_ telephone.

A-15.1.1,1 Telephone Numbers: Th_ _el_hone numbers for all emergency s_i_, including the telephone
n_b_'s f_r the CMS CIH and $H_ _ _ in Appendix A, Aancx 2, Fi_.ur¢ A_i Thee phone ntm_bcr$ will
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Ix:posted In the omce./break area ¢md all sit_ _l_0rmel will he aw_e of the IocatiQn of the ¢l_cs t tg]ephone or
will have disg¢t radio ¢ommtminataons to someone with tehiph_ sorvin¢ avmlable

ADS.12. On-Site Communications: Commumgatton bgtwggn pm's0rmel in the 5Z and personae[ in the ]32 ",viii

be mamiamed el all dm_. Perseamel in the F.Z should remain m constant red[o communication with the CP Any

failme of redoo3ramtmiced_re¢_ _ cvalu_on of whether pmsotmel should hiav e the EZ. A rcpeated long

bern bisst ( 15 s_ or longer) on the suppola vehicle is the em_gency sig_M to indicate that all persormel should
leave the EZ.

A-16.0 LOGS, REPORTS, AND RECORD K_EPING

A-16A SAFETY LOG

Th_ SSO wig maintain a Safety Log ofed]saicty rghit_d site aedwty The SSO is n_sponsibhi for ¢axstmng that

safety and health activities and eve_ts for tbe day arc parl of the thg. The log may include the minutes of the

tailgate safety meeang, ar the meeting may be d_ttmented on the Tailgate Saic_ Briefing Form, As a rmnimum
the Safety Log should reference the tailgate safety briefing, and mention: aggidcnts, near misses, into*hal and
external audits, the re&son for and duration of saieW related "stop work" orders, and any other issues I_Ytammg

to site or personnel gaiety Or health

A-16.2 INJURY/ILLNESS/ACCIDENT REPORTS

In the event that a repori_bhi accident/incident occur s at the job site the CMS Accident/lnjm 3, Report wi]] be

¢omplct_ and forwarded within two working days to the CMS boche office, and Pmsons If a near miss c<cms
the SSO will investigate the near miss and report the results of the thv_,tigati0n to P_ons and the CMS home
office.

A-16.3 TRAINING LOG

Tim SSO is responsible fa¢ c_mmg that d] tTammg conducted relative to job site activities is doc_nentcd in the

Training Log end/or on the appropriale trathmg forms This log will include the thidM site spe¢_fic training

conducted prior to the start of site _ttyitiss. The SSO will maintain this log and an), assc<inted training forms
on-sbe so the, wig be avai]abhi for inspection.

A-16.4 EQUIPMENT MAINTENANCE LOGS

_ maintenan_ ar_ Calibration of cqalpmem performed will he armol=tr_ m the Semor UXO

Sup_,isor's Jom_al

A-lth5 VISITOR LOG

The SSO will be re_ponsibhi for mathtaiulng the visitor log which wig be used to r¢_xd th¢ entry mad exit of all

visitors, hichding Federal, sta_ c* local offialals who visit the site. This log will reflect n_mc, organization, date
and time of visitor eaay/¢xit. Visitors will bc briefed on:

The CMS and p_rstms SSHP;

Restricted and safe areas;

Site h_rds and risks to include OE, biological, hcaVcold, and trip hazards;
PPE requited and _e;
Fire and OE safety red_=nLs;

Site evacuation and emergenq., procedurcs

A-17.0 SAFETY INSPECI'IONS

PageA-29
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At Imst ,_¢_dy, Safety mid Health inspe_.alons will be oonductcd by the SSO ond the result5 will be r_orded in
t_ Saf_y Log. A copy af this fatal will be fotw_rdofl to the CMS home oflS_, where it will be reviewod by the

SliM. The daily L_ilgat_ mt:gtings will thclud¢:

Scope of oi_ratthns;

Pexsonnel assignments;

Safety pt_audo_ on OE expected to be ancotmterod;

Equipment to be used;
Emergency proeedst_s to include rcqu_ts for support;

Ccqnmuaieatloa procedm_s

A-18,0 REGULATIONS AND REI_ERENCES

safcty _nd health of on-sit_ persotmel and the l_al community wit be ensured by fo_lowing all npplie_bie
rcqu_cmcnts and regulations listed in th_ following publicatinn_:

P_r son.s DDMT Work Plan;

CMS Safety and Health Program (SHP);

OSHA, 29 CFR 1910, General Inds_u3" Standards;

27 CFR Par155, Commerce in Explosives;
OSHA, 29 CFR 1926, Commmtmn Standards;

NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual fat Hazardous Waste
Site Aetwitins;

• Ammac_n Conf_e af Gova_alal h_al Hyglmuslz(ACGIH), Threshold Ltcmt Values (TLVs)

for Chemical Substances and Physical Agents and Blothginal Exposure Indices (BEIs);

• Applicable seedorts of'EPA. 40 CFR Par_ 260 to 299. Pz_teedon of Environment;

• Applicable Sections of DOT, 49 CFR Pa,_ 100 to 199, Transportation;
• CEHNC EM 385-1 - 1, Safety and Health Requiremenl_ Manual;

• CEHNC ER 385-1-92, Safely and Oecupatinnal Health Doeumem Req_ts for Hn_.nSou_ Waste
Remedial Actions;

CEHNC ETL 385-1-2, Generic Scope of Work for Ordnance AvoidanCe Ol_ralaons;

130134145,26-M, Contractors' Safety Manual for AmmuniUon and Explosives;
DaD 6055,9-STD, DaD Ammtmiuon and Explosives Safety Standards;

DA PAM 385-64, Ammm_tion and Explosives Safety Standards;

AR 385-6_ Ammuthti_n _d Explosives Safety SlamSard_;
AR 200-1. Environmental Prot_tion and Enhancement;

AR 385-10, The Army Safety Program;

AR 385-16. System Safety Enginoerthg and Management;

TM 9-1300-200. Ammtmidon General;

TM 9-1300-214, Military Explosive_;

(This spa_ intentionally left blank)
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Appendix A, Annea 1 :

Revised F=brutu3' 16, 1996

U.S. Amy Engineering and Support Center, Huntsville
SAt r_l ¥ CONCEPTS AND BASIC CONSIDERATIONS FOR

UNEXPLODED ORDNANCE (UXO) OPERATIONS

L Introduction. Thorc is no '*safd' proceMuro for dealing wtth UXO. merely procedures which are considered

let_t daagomt_ Howovor, maximum safety in any UXO operation c_m be achieved through edber_ee to

applicchle safety pr_aufio_s, a plmmcxl 0pproaoh and inttm$ivc supcTcision. Only. those personnel absolute]y
osstmtial to the operation shall be allowed in tl_ rcstriotctVgxcbchon ttrc_ during UXO ogerations (DoD

6055.9-STD). Sat'my must become a fimdy established hebit when working with UXO, Safmy is the leading
_ig¢ of quality.

2. References. Thofollovangdeotrncnts formapa_ofthisdocument toth_extentref_.._.eM

At ;-I"5400 7 Alcolaol Tobact_o and Ftrearms Expinsives Laws and Regulatt orts

27 CFR part 55 Commerce in Explosives

29 CFR 1910 Oogupatian_l $ af_ty and Health Standards

29 CFK 1926 Safety and Health Regulatth_ for Consbmction

49 CFR 100-199 TrPnsporlataon

DOD 6055.9-$TD DoD Ammumdon and Explosives Safety Standards

DA Pttm 385-64 Ammunition and Explosives Safety Sttmlards

ETL 38S-1-2 Generic Scope o9 Work for Ordnance Avaldatme Activities

TM 9-1300-200 Ammuindon General

TM 9-1300-214 Militmy Explosive.s

TIM 9-1375-213-12 Ope*amr's _ed Organinatzon Maintenance Mmmal (Including Repmr paris and $gecall

Tools List); Dcmaolinon Materials

3. Hefinitlons

_c UnexplededOrdnance(13XO) Anittmlofe0rdmmcewhichhasftaledtofmactiouasdeslgned. orh_been

abendonut c¢ d_ anti is still capable of thnchtmthg and emusing inj my to persomml e* damage to mtterial

b. UXOProcedures UXOproceduresthaltuflebut0tenot limitedtothefollowthg0ctions:

(1) Gaining ao:_s to (manual e:_cavafion) and identifying subsurface anomalies, and asst_sing _unditthn of

P_eAI.I
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buried UXO.

(2) rdenll fyhng and ass_smg condition of surface LIXO,

(3) R_ovez_. a.d final disposal of all UXO.

¢+ UXO Related proca_ arcs: UXO related procedur¢_ includc but arc not lumtcd to the fdi]owing:

(1) Location a.d marking o[subsurface anomalie_

(2) Location and marking n f susp_ll surface UXO

(3) Transportation and storage of tc_.ovcnxi UXO+

(4) Utdialng Earth Moving Machinery (EMNI) to excavate soil to no cthscr than edpnaxilnately 12 inches
of a subsurface anomaly¸

d UXO Qualdied pcrsonrucl: UXO qudiified pcrsonnal ar_ US citizcras who haw graduated fr_n the US

Army Bomb D_posal School, Abcrdccn, MD, or the US Naval Exptosivc Ordnance Disposal (END) llchool.
Indian Hca_ MD _ of die EnD a_ L_ant Cours% Reds_onc Arscalal. AL+ or Elgin AFB, YL with more

than three years ¢_mWm_ acave duty military EnD and contractor UXO expert cncc shall also be UXO qualified+

4. Ge.erni Safety Canceras

a UXO opo-at_m$ shall not be o0nductcd imtil a complete plan for die operat:on involved is prc-pan_da_ll
apprav_d. Pla_s shall be ba_d tzpon lilmfiag ¢xposm* eo a minimum manber o f p_rsonnel, for a minimum _e,

to the minimum amount of UXO. coz_stcnt with safe and cM¢icnt opcTations+

b. OnlyUXOq_,.l+_edpe_oaa_lshdilbemvolvedLaUXOpax_c_mes. NonoUXO quniifiedpe_sonnelmay
be utilized to perform UXO tainted procccinres when supervised by UXO qualified persc_nel. All parsonaeI

c_gaged m operations shall be thoroughly tr_ncd in explosive safety and be capable of recognizing hazardous

explosive exposures.

_+ Tbe us= of ¢lecboc_lcniv_ dev:ct_ (EED) suscc_ptib]_ to clc_uomagn_tlc radiation (EMR) d_vic_ in the

radio frequency (KF) range, that is, radio, radar, and t_l_vi$ioa txansmitt_rs, has bcc_m_ almost universal.

d. Sore= ordnance is particularly susceptilllc to EMR (RF) eralssinn. A kn_wledlle of ordnance that is

normally unsaf_ in dic prc_c'ncc of EMK (RF) is important so preventive st_ps can be taken if thc ordnance is

c.cou_tcrcd zn a _u_pccted EMR (RF) finld.

(2) The _ of antamas, commtmicauon and RADAR d_vices shoutd be NOTED on initial _im visits
_nd/o_ prelimlna_ asscssrncnLs.

(3) Wherep_tcat Jal EMR bazatds ¢edst. die site _hall b_ di¢cttoalcdi]y surv¢-y_cl for EIVYP./RF+auissious and
th_ app_pfiat¢ _tioas edll be taken, lvfidiraum safe distances from EMR/KF sources arc lis_d [a TabLes 2-2,

2°3, and 2-4 of TM 9-1375o213-12.

,oageMI2
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f I)onc4_mr c_raworundcrgnn'n=Usmad_ ofmaterialswhichhavelfighstatz¢g¢.ca+atmgcharacteristics

when _orldng on UXOs Matcnals of 100 pc_m polyester, nylon, sil_ or wool are klgh_ s_tie-producing
Any p_on h_x,dlnig a UXO susp_ of cont ninnig EEDs will ground I_'z_X_rscff prior to touahing the
UXO Refer to DA Pare385-64formore mthrmationregnedingnon-statlcproducingattire.

5. _O Sedet7 precautions for Site Charar terlzntthn

a, Make ¢vca3'efforttoidentifytheUXO Visual]yexamine the ilcrnfclrmarkingsand otheridimtif)ing

feaawezsuchasshape,size,and externalfittingsHcf,ever,do notmova theitca'ntoinspectit.Ifan unknown

Lrxo is tmt:ouz_d, the US Army Engineering arm Support Center, Huntsvdle (IJSAESCH) rcpresentauv¢ wall
be notified.

b. Forelj_ UXO were r¢_nll_ to the Uni_ S_tes for _cploitation and disposal Wh_ a records _arch
indic_s the possdiili_ of foralg_ U_O b_L_gon a site, appzopfial_ safety p_utJons _nd procedureswill bc
incorporatedintoLrxo opcr_t_onpha_.

c. _m/tirnc a s_spea_d c_en_¢_ munitio_ is _umcrc_, all p_onncl _ll _thdr_w up _d _TOm_¢
mutation. A two person UXO reran, located upwind, shall secure the munition matil relieved by the Technical

Escort Unit (TELl) or Explosive Oednsnee l_spc_al (EOD) personnel.

d Ordnmacc items wl_e,h penetrate the earth to a flepth wh_¢ the force of the cxplo_mn is not _ough to

mptur_ the ozark's _r f_._ forms eu_Lmdcrg_ound_'_W called a c_rnoufl=L C_maullcL_"e_llbe hlled ,_ the
end produceof the explosion, carbon monoxide gas C_mouflct detccuonand p_aulioz_ must be com_dcrod
ifa _ords search indi_t_ I_ she was used asen _mpact area

c Avoid hdialm_on o_ madskin _c_ct ._. smoke, fmn_s, and vapors of c_plosivcs _d r_hmd hazardous
martials.

li Con_ic_x UXO which has b_n _cpes_ to fu_ and d_aneJJon _ _c_'_m_y hazardous. Cherme_ and

physical changes rim3, have OCOaTChto the con0mts _mch mad= it much morn sensitive than it was m zts vngmal

g. Do not rely on the color coding of UXO for positive identification of eontc_ts. Munitions h_valg
incomplete,or impmpc_ ¢olor coding havcbccn eneomatered

h, Avoid the _rea for._m_dof the nc_se of a munition untd it cmabe asctaaamed the itcamdc_s not contain a

shaped charge The explosive jet e_ be fatal at g_at distances forward of the longitudinal axis of the item

Assume any shapedchargemunitionstocontainapiezoelectric(PZ)fuzingsystemuntilthefuzingsystemis

positively identified A PZ _ze is ex_emdy sensltive.can fimcti_ m the sllg_t_t physical change. _d may
mr_ni h_z_rdous for _n nid _'u_-i_ period of time.

1. Exmamc a projoetile for the presence or absence of an unfir_ tzaecr Also examine the item for the

presence or abstaaee of a rotating band and it's condition.

j. Approac_ an _ rocket motor from the side. Ignition will c_e_ a missilc h_m'd and hol exhaust.

(1) Do notexlu)scrocketmotorstoany EMR source

P_ge.<1-$
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(2) If an tmfired rocket motor must be rams pottc_i, it shall be positioned in the dlr_cuon which offers the
]east exposure to p_rsonnal hi the event of an accldental i_niUon.

k. Consider m_crop hiccd Im3dmln¢ tumaed until proven othcrxvise, It may not be possible to tell, or it may
bchitcntlonally rigged to deceive.

(1) Many training mines contain firing indicator charges capable of inflicting serious injtt_.

(2)Exercise¢.Rrewithwooden mines thathave beenburiedfora longtime. Bccat_eof soil conthtions,the

wood dctetioratc_znd tbeslightestthadvcrtentpressure#'movcm_tmay iniliatcthefu_.

I Assume a praCacc UXO contains a live chzrgc unu] it can be dete_amcd othea_r_c Expended

pymtechmhiprachcc dewccs may contain ted/white phospimms malduc Duc to mcccnplctc 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 whit_ phoaphoru$ (WP) l,.rXO. Burning WP may dct_aat¢ the burster or

dispersal explosive charge at any time.

n ffthc posili,'_ identification of stmpecmd explosive matcaials is rcqinred, procodx_s in Chapter 13, TM
9-1300-214. " Millimy Explosiws" or other approved ¢xplc_iv_ _,_h_is shall be used to identify the exphialvcs.

6. Ordnance Avoidance for ItTRW Activities

a. Investtgatwc activities on pntc_lial oednanc¢ contaminated sitc_ _]l be accomplished using approved
ordnance avoidance procedure.

b HTRW ordlmn_ avcddancc procedures arc detailed in Engln_ring Technical Lcticz 385-1-2. This ETL
is available on tbe lntcmc_ or through the Quality and Technology team at USAESCH.

7. Re_trieted/Exelusinn Area Operations

a. On Ol_aancc and Exploalv_ sites, the conla'actc¢'ssite safety personnal shall establish a

_cxchialon _ for each UXO team operating on the sbe. Th_ peqaose of the atca is for the p,_tccfion

of the public and other personnel fr_n the blast and fragmentation hazards of M accidental detonation The area
shall be establish based on tim following minimum factors:

(I) Previous sit_ use that eavsed the contamination: impact arca_ open bum/open dcAonatlon, bur1 al, etc.
(2) Proj_t type: surface clearance, subsurfacecle_rencc,siring opcrntthr_s_npimg, etc

(3) Known oednaace c_ntamthatinn, distances to public _xposur_, tc_rain, ctc

b When multiple UXO tc&t_ are apcrating on a site, the r¢_i_ ctcd/cxcltmlOtl area and team separation
distances shall ncvc* be less than go0 f_L

e. During the time frame that UXO operations are being accomplished, only personnel neecssa_" for the
UXO operation shall be within the restalcted/exdualon men. When non-_sential personnel cmcr the

P,_eAI.,¢
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rcsn'icted/cxclusion area, alI UXO op_ratinus w_l[ cease.

(I) PIe for, provide, and know the measures to be taken in di¢ ¢v_nt of an accidcm.

(2) Provide a desigat ated emergency vehicle in the _ea in case of an accid=nt or other crnerg=n_y.

(3) Coordination with the appropriate airspace rcpr_s_tauw shall b_ conducted and the appropriate
notification procothlr¢$ arranged,

(4) When non-_ss_ntial ptzsonn¢l must enter the restllcted/exclusinn area, the following must be

mphsh_: a) Tn¢ md_,h,=l most receive a safety b,__¢ino¢h) h_ tscorted by a UXO qualified individual; and
c) All UXO npct'anons mt_ _ within the fi-agmentati0 n radius of the Mrgcst item expectod to be c_cotmtered
wthin the area.

6 Bafomanymo'mammofaOXO, th_f_condJtlnnmustbc_ccrtadied. Ifth¢condidoaisqucstionable,

consider the fuze to b_ armed¸ The foz¢ is consith:red the most hazardous component of a UXO, regardless of
type or condition.

(I) In g_ecal a projt_ti_ c¢_taining a Bas* Dotcnafing (_D) fuz¢ is to bc considered armed if the projccttl¢
has b_a fired.

(2) Arming wires and pop out pins on unarmed fiazcs shoind be s_:ured by taping in plat* pnor _,
moveml_itL

(3) Do Not dismantle or strip _y UXO,

(4) Do Not eko,_ p kmg_rs, mm vanes, or rotat_ spindle, levcas, sctting dng_, or othc¢ External fittings on
UXO's. Such actions may arm, actuate, or function th_ UXO.

(5) Do Not subjo_t mtchaaical tim= fuzes to any unnecessary movcrncnt.

(6) Do Not remove any fuzes from UXO's.

(7) SomelaxManceitmme,Mnot r.cagam anYlXlSltlve safety feaim_. Po_itivelyid:ndfy and review all safely
prt_autinns prior to handling any ordnance

e. Pecsonn:l working within the Res_ticted arma/F_xc[usion mono shall oomply with the: follovn ng:

(1) Do not conduct ope_tions without an approved Slt¢ Specific Safety and Health Plan and an approved
Work Plan.

(2) DO not stoke, ¢xc_t in authorized an:as

(3) DO not have fizcs for heating or cooking, except m auth3rized are.as

(4) Do not conduct explosive ctpcrations during ¢lccmca], sand, dmt, or snow storms.

(5) Explosivm op_atinrLs will be conductcd during daylight only.
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(6) Dining magnetmnel_ ogeredca_, UXO tr.arixs shall not wear safety shoes or other footwear which would
ca_e the magnetomcinr to present a false indication.

_. Do not undertake the haadlthg or thsposul of liquid propellant fuels or oxidizers if not thrmliar _th the
characteristics of the material.

g. Civil War projectites shall be treated a_ any other LIXO

h If records search indicated WP muultthn_ were ftred or destroyed in the mea, extra care shall be taken

when uncovering a buried IJXO, A buri¢_ WP munidon may be damaged and when _posed to a_r, may start
burning and detonate An ample supply of'_rater and mud shall be munediatc]y avedabin if ©xeavation reveats

a WP LrXO Apprnpriate protective equipment (leather gloves, thee shield, and flo.me-retardant alothing) and
first aid shall also be imraediately available.

8. Storage

a Dining Ordinance and Explosives projeeks, storage of exploalves and UXO fall into two eategorin&

(I) Oa-DoD Instalintions,

(2) Off-DOD thstullatiom.

b. On-DoD Instalinuon Storage.

(I) The provisions of DoD 6055.9-STD shall be followed. C,encxally, an instalintmn should have an

explesb,,ealora_F_area that _ requiremcaats hi DoD 6055.9-STD, Pemuttmg and complianvz requirements

for exis ring thedilaes are an installation resp onsibility. Ct_mpulibflity of exploalves fotmd in Cbepter 3, DoD

6055.9 -$TD shall be complied with. Lrxo awaiting dispo_ul shall not be stc*ed with other explo*ives.

(2) If an installation does not have an existing storage facility, the provisions of paragraph e below shall
appl_

c. Off-DoD Installation Storage.

( I ) Generally, the contractor is responsible for construction of a tEmporm?J explosive storage area that

meets all local, alatc, ATF requirements and as much of DoD 6055.9-STD that is praeheul to implement

(2) When establishing an expl_ive storage area, the following requirmments must be met.

(a) Tbe _ shall, if possible, m_t the inhabited building taxi p u hbe waffle route distances specified in DoD

6055.9_TD. If the _ are less than required by DoD 6055 9-STD, th_n a proposed bamcediag _nd berm

plan to protect the public from aculdcntal detonaunn must be submitted and approved

(b) Mag_nncs rnust rae_ requtretm_ts of ATF Regulations, and each magaTJne must have an Net Exphisive
Weight established for the explosix.es to be stored.

O Each magazine must have lightning protectton LAW Chapter 7. DoD 6055.9-STD.
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(d) Mngaaln=s must m_ct intramagazthe distanc¢_ as d_fmed in Cbepter g. DoD 6055 9-STD

(¢) A physical security sua_cy shall h= _onductod to determine if fencing or 8u_ds _xe mquin:d, C,=1¢ral]_

a f_nc_ sxound the magazJn_ is nod=d, hut the contractor is _esponsible to det_nuin¢ the de_'¢.¢ of protection
rcquised to preyer L_ theft, of =xplosivcs and LIXO

d A fire plan l'o_the storage area sbe]l be prepared and o0orthnntion ",_th the nearby fm_ departmenL abnil
be conducted. Placarding of magazines shall he in _ccordam_ with local, state, and federal mql_, _,_-nts

9. E.cnvatinn Operations.

n. _fh¢ usual n_thod for uncovering buried UXO is to excavate hy hand. Hand excavation is the most

rabable m_thod for oncoveang UX_ but ual=ss the Lrxo is _ n_ the surf=c, hand excavation exposes more
people to the h_rd of d_mlatmn for n longer pc_ed of _ than nny other method. Hand excavation wti b_
accomtthshed only by UXO qnntitied pcrsoanal.

h Earth moving machin_=y ('EF/nM)may be used to =xcavat= buried LrXO, if th_ UXO is ¢s_nated to he

than 12 inches. EMM shall not he used to ex¢_vnt= vnthin ] 2 inabes of an UXO, When excavatinn gets

within approximately 12 _ of _n UXO_ h_nd cxcavatinn shall be used to ua_vcT the UXO. EMM may be
operated by non-UXO pcrsonnet, und¢_ th= chrcct supc_visinn of UXO pc_o_m¢l.

(1) If more than one EMM edll be used on th_ sam= site, th_ vail b¢ s=parnted by the same _¢parnllon
tiistanccs required lOTmultlp]_ te_m_ on that alto.

(2) I_'ing ¢xc_vedon opc=_ons, only those p_s¢_¢l ab-_olutalynece_sa_ f_r th_ operation shall be within
the res_cled arca/e×alu_inn zone.

(3) E_cavation and t_nching shall comply vath the provisions of 29 CFR 1926 subpan. P.

10. Disposal Operations.

a. AS a g=n=ral ride, LrX(} will [1¢ d_tonatcd in place when th_ situatmn allows All d_tonation-in-plnce

op_rn_ons shall be conducted by _Icci_¢al means to _sur¢ maximum _ontrol of the site. excapt in situafio_
•_bere static elcc_city or EMR b._4s arc present. Non-cinchica_ means can b¢ u_l when the situation
thct_tes

(I) De not allow ¢m=lx_son to work alon_ in disposal opczations. At ina_ t one person ab all be evailable near
the disposal sit= to _vc warning and assist in rescue _ctivities th the evener,of an s¢_id_nt

(2) Loo_ initiating explosines inalud¢ leed azid¢, mcrcu_ fulmin_t e, foa_ styplmat¢_ and t_ar_ae These

expinsives mani£¢st exile sen.altivity to frisllon, h=at_ and impacL ]_xtra precautions may be requ_-¢d when

handling thes_ types of _'_losives. K_ imuaUng expletives in a water-w=t condition at all tim=s untxl ready

for final pr_pa_ation for detonation, the s=naltivi_y of these e×p]osiv=s is _atiy thczeased when d_

(3) Only condition I_Cod_ A" or "Code C" explosine i_ms shall be us_ o_ donor _xplosiv_ for dispo_aJ
opetatloz_.
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(4) Excrals= ex'm_m: care m handling and preparing high e_xpthslves for detonation. They are subject to
detonation by h_at, shock, and f/action.

(5) Do not p ark bomb thze _ vAth ea_plc_ives unle_ it can be positively cot tftrmed that the thze well dee.s

not contain any fuze components

(6) Photo flash bombs must he handled with the sara¢ care as black powder filled munitions.

(7) WP UXO shall not he detonated into the ground. The rdxo shall bc cou_t_r-charged on the botlom
renter ime when pussibl_

b The Prdinx_g safer}, rul_ v,4[I b e adherad to at all times:

( 1) Can}' blasting caps in approvad ¢ont am_s an_ keep thea'n out of the daa_t rays of the sun. and located

at laast 25 fe_t from oiler _xplosives, until they are needed for priming

(2) Do not handle, o_¢. or remain near explosivcs du_ng the approach c¢ ptog_ss of an elcc_cal storm

All persons should retire to a place of safety

(3) Do not use axplosines or a_cessoq_ equipment that is obviously deteriorated or damaged. They may

eat_e a premature detonation or fail ¢omphitaly

(4) Always point the c_:plt_ive _ad of a bhisti n8 cap, detonators, and explosive devines away from the bed),
dunng handling.

(5) Use only standard blasting caps of a! least the equivalent of a commercial No. 8 hlaxting cap

(6) Use elcctne blasting caps ofth_ same manufataure for each d_molinon shot involving more than one cap.

(7) DO not htuy blasting caps. Use detonating cord to position blasting caps above the grotmd. Buried

blaztm 8 caps a_ _bjeCl to tmo_ ptes._res and movement which could lead to prcmatm_ firing or rmsftres

(8) Test eleclrie blasting caps for eoatimuty at least 25 feet from azy oth_" explosives prior to connecting

them to 01= fuang en_tm. Upon completion of tcsttng, the lead wires will be shot t..alrcuited by twis ring the bare

ends of the wires together The wires will renmm shunted until read), to be connected to th_ firing ch_ult.

When disposing of _lculves by detanatit:m, do not approach the di_gnsal site for at least thlr ty minute,

after the expected d_tonation time, in the event o f a mis rue Wheza conducting non-ulcetde proc.edures, the walt

time shall be thirty minutes plus time fuse bum time.

d. A post-scm_.h of the detonation sire shall bc _ndueted to assure a complete theposal was aecomplislu_.

e. If the situnuon dictates, protective measures to reduce shock, blast, and fragmentation shall be take.

Army Tedimeal Manual (TM) 5-855-1, Ft_dam_tals of Prot_rdive Design for Convengnaal Weapon, contains

d ma on blast effcem, grotmd shock, _g, ejection, and fragraentauon. The following distances shall be used
unless protective measures _xe implemented
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(l) For non-frag_lcating cxphialve materials, evacuation distance should b¢a mth_um of 1250 feet.

(2) For fragnmatingcx_loslve m_t_qals, evaetl_on distmt_ should be a minimum of 2500 feel For bombs
and proje_frleswhh Caliber 5-inch or _'eater, use a minimum evacuation distance of 4000 feeL

(3) Items _th lugs, smmg backs, tail plate so;fions, ctc,, should be oriented away from p_ormal locations
astheseitems tend to travel further th_ notmdi frag_rneatatthn.

f Consideration shodid be given to tamping the UXO to control fragments, if the situauon walrants
Fragments shall be mmi_ zed not ordy to protcet personnelbut also pmpca_y, such as bthldmgs, trees, etc

g. OTOl btaning of _q0insivcs sad smokalcss powder or ed=mical decomposition of c-tploalves shag not be
accomplished vnthoutprior approval of the contracting officer.

(I) Do not inhale the smok= or fume_ of burning py_ot_hnie or incendiary materials. The fumes and dust
from many af these materials are frmating and/or toxic if inhaled

(2) I_)noto.sewalcr_ineendiaryfm_ Wate_mayinduc_axiulantrcactlonorbecompletclyineffective,
depending on the rmxturc

(3) Anticipate a high orclcr detonation when burning pyrotcchnins or inc_diarc-hied_d UXO Safety
measures for pcrzotmdi and prope_, m_st be based upon this possibility.

h. lncntOrdnance will not be dieposcd of or sold for scrap until the mtcmal fd]crs have he_n exposed and
tmcon fm_ Heat gme_tted dung a reclamation operation can cause the inert idler, moisi_, or air to ¢.xpand

and burst thesealedcasings. V_mtmg or =q0ost_c may ha acomnplished in any way necessary to prccinde rupture
due toeonfmedpressure.

1L Transportation.

a IfUXO must be t_auepozted off-altc for thsposal, the provisions of 49 CFR 100-199, DA P_m 385-64,
state a_ local ]aws shall lie followed,

li. Armed _ _ only be _ wh_ absolutely necessary and when all other avenues of "in place"

disposal have been exhaust_. Transportation to ma on-altc disposal area for these items ia pmfrrred,

c Do not traneport WP munitions unless it is irnmersed in water, mud, or w_l sand.

d. If hi0_¢ py_ot_hme, _, fl Rr¢, and aln_ ar mi:_lures ar_ to ]7¢tranepoRed, they shall be p[_i ttl # l 0
mineral oil or equivalent to minimize tim and explosion hazards.

e. inco_a,'F loaded mtmifions shc_]d be placc_ on a bed of sand _d cox,e_t with sand to help control the
bum ira ftr¢ should stath

f. If an unfired rccket motor must be transpoged, it slidil lie positioned in such a maxm_r as _o offer the

maximum pmteetion m persora_l in the event of an accident.
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Agpend_ A, Annex 2:
Emergency Response and Contingency Procedures

A2 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES

These proeedttr©s supplem_t the Pmcsous Health mad Safety Plan (HSP) Detailed emlergency procedt_es arc
eontathed in the Petrsons HSP for DDMT. CMS wi]] brief all CMS ernployees on eddition_d requirements

containedintheP_o_ Safety Plan.

A2.1 GENERAL

Tbc fi_uency _ scvmty of emergencysituations can be dramatically _lur.cd through proper implemcntahon
oft_ $SHP However, if an cm_ EyaJcydoes ooenr, quick, dc_ltive Ilion wtil be rcqtttred since delays in minutes
c_n cream of _ate lith-threaun_g silual2ons In an emergency simaUon, site persounc[ involved in cTr,c_gcn_,

response ard rescue must be prepared to respond immediately and all reqtured eqmpment must be on hand, m
proper w_rkthg order sad ready to use To e_surc rapid, effective response to a site emergency, the procedures

and contingency plans outlined in this Section, will be imp[ernenw,d prior to and dunng the _nduet oP any site
actiwties involving exposure to safety and health hazards.

A2.2 PRE-EMERGEINCY PLANNING

A2.2.1 Identifcatinn Of Local Emergency Services: Prior to the conduct of site operations, CM$ site
representatives",edlncct with the appropriate local anthotific_. The propose of this meeting is to inform local
authon_cs of the _ ofth_ siteactivities to be performed _ndcr thas SSHP, _nd t_ potential b.,.,ds that the
conduct of these

_tics posetosit_

pcrsormei, the
enwxmment, and the EMERGENCY CONTACT TELEPHONE NUMBER

general public. [n the
unld_ely event that FIRE/EMERGENCY/POLICE 911

the evacuation o f the Poison Control Center 1-800-962-1253
general public is

required due to CMSSHM (813)882-0148
either normal site

opcrmions or an CMS, CIH (404) 729-3900

emergency event,
Parsons wiLL be

responsible for
FigvreA_:Emerg,mtyComnels

contacting the

appropriate local

officials who will execute and goordinate the evacuation: The phone numbers for pre_notitied local ema_ge_cy
services _re listed in Figure A-4.

.42.22 Identification Of Potenlinl Emergencies: l)ming the development ofgfi$ $SHP, great nttmatlon has be_l
given to identifying potential safety and health hazards _soeiated with th_ conduct of site activities. Once

identified, thg_e h_za_rdswere assessed to dstername the tisk that these hazards could result in an emergemcy

situation Contingency plans for responding to the potential emergency situations haw been developed and are

included in this section. The potential emcrgenei¢_ which may result during the conduct of site activities are _s
follows:

p#geA2.1
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• Inj_-y or llin_s;

• FtreJexplnalon;
• lode, mere weather

A2.2.3 Other H_rd Information: In fOe event that additional alto or task hazard information becomes

available during fo_ condu_ of site _tivitlcs, this information will be _sessed by foe SHM to dct_,,L_¢ if foe

coatingcn_ plans in des Section will need to be updated¸

A2.3 EMERGENCY RESPONSE RESPONSIBILITIES

A2.3.1 On*Scene Incident Commander (OSTC): In tbe cvrn_ of _ emergency, the S$O will e55mn¢ the

responsibility of being the On-some hicldent Commender (OSIC). The alternate person to essmc dtis role, m

tbe cvcm that t_ SSO i_ unavadeble or mcapaaltated, will be the Senior Lrxo Supc_isnr Tbc OSIC _ll have
the r_ponsihility of directing all on-alto and oil'-alto respc_se persn_cl, and _[I, a_ soon a_ possible, edvlsc

Parsor_ of the rmc_gcnay situation.

A2.3.2 On-Site Emergency Response Services: CMS personnel _All provide First Aid tI_a_cnt for minor
injuri_ At ]east on_ person wi[[ he FirsL Aid and CPR ce_fied. The SSO wi[[ dete_nmc if the mj_t_ re.quires

further treatment If n_cessa_y the $SO will _3ntact M _iical pe_nnnel to daterrmne if addiuonal trenchant is

required.

A2.33 Off';de Emergency Response Serviees: The off-she emerge_'y response services which may be needed

in the event of a _itc ¢_m_gency include fiec and Jew _t forccm_L p¢_onnal, Fin: P_tt_tion end ¢_ncrgcncy

medical _¢_wices [EMS) c_n be obtained by 0Jahng 91L All rcquest_ for cmcrg_%, service will go to DDMT

Range Control I_ngc Control will _ti_ foe requieed emergency _erviecs

A2.ll.4 Medical Evacuation (MedEvac): Medical evacuation will be d_t_ined by the emergency fwst
respondcr. The emergency first responder will dot _rmine and coordinate mescal ev_'uatJon if requwed
A2A EMERGENCY TRAINING

All site personnel will reen_ve specialized ty_ini_ which will be given by the SSO anll c_nde_l poor to

initiating site activities involving _afety and health be._i_

Th_ ¢onten_ of this training will include foe items li_ted below, a_d will be d_ume_ted u_ing fo_ site Training
L_g

• Parso_ HSP r_uiremen_;

• Emerg_cy chaln-of-_mmar_;

• Commumcataln methods _nd alg_als;

• Emerg_y equipment and PPE;

• Removing aljured per_nm_al f_om the site;

• Emerg_fy contacts, phon_ numbers.

A2_ EMERGENCY SITE CONTROL AND SECURITY

In _ eme_m_, it is impe_6ve that site ccal_l _d _¢_uri_ be maintained. To control s_te p_o_nel, the OS]C

will u61iz_ the Site En_34Eint Log to _u_ all pcr_o_mcl _ pr_cnt or acc_tn_e.d for at the _nbly point(s).
D_cndmg upon _it¢ size end c_nfiguretton, wcalher _nd wind c_ndinon_ _d the nature of the emergency, the

following will. as applalabl_ be u_cd to maintain site sccunty:

• Chise, hut de not inck, gates as _v_'uatinn _urs;

P_e A2-2
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• Erect flaggnng or bemcr I.p¢ to pr_c_t _ccidcnt_l enby;
• Us_ a megaphone Ioatcr[ pcrsoz_ti tu stay ¢1_ of the site;

• Usewhi_es_l_cka_z"s_utes_th_site_buten_reth_y_anbem_edra_id_yif_rI_rgca_
v_hinle_ musI use the _$ route.

?,2.6 EVACUATION ROUTE

The iout¢ Wi]]be truveled by all site pcrsu_¢l prior to stoat of sbe acbvthes to f_ilianz_ them with the route.

A2.7 GENERAL EMERGENCY PROCEDURES

Emezr,_att:y rr_9ouse prooedure_ include all steps to be taken for nuti lying, _,aluating, reacting to, docmnentlng
thllowing-up un a given _aergency situation. To 4resort all n_sa_ ¢ltammts mm r_w-r_ the procedoral

steps outlined in LI_Spmugr_ph will be irapk-m_ted for each emergency, regardless of its nature.

A2.7.1 Nutificatlun: Om_ the OSIC has bce_ mfomxcd of the emergency, the OSIC will _1_ site pcrsormcl to
the prcsenc_ of the ¢mcrgen_ by radios. TMs vail be done to:

• Nutifi d personnel mad to gm their atmntion;

• Stop all work _13vity as required;
• Lower noise I¢_ls in order to speed _nd stmp]i_ conmmthcadon;

• Bcgun ¢mcTgc=cy rod/or cvacuabon proced_es

If cm-sim CMS persormd ur u ff-sitc _rgeno s, personnel are tu enter the sit* in r*spon_ to the em=rg_n_,, the

OSIC will to the extant possibl0, nudfy the _e._¢_uas ¢ ptwsonncl about the nature uf the tm_rgc_cy, tu include:
• What happtmed and when it happcnud;

• Where on-site the ¢magcncy situation occurr_,

• Who is invulvcd and, if pc_sible, the cause uf the em_g_xy;

• The extent of daraagc m_d what bezards may be invvlved;
• What actions should be tak_

A2.7.2 Assessing The Emergency: AvaflaMe thfurmadun related to the emergent, and the on-site resFonsc
capabilitim should be cva_u_ted and the infurmabon listed below obtained to the cxtmt possible:

• What happened:

- Type of mcidem;
• C_uultles taro]rod;

- Victims (namb_r, tocatlon and ¢oathfion);

- Treatment rcquitod; a_d

- Missing prrsora_l;
• Cause of m¢idcm;

- Extent o f damage to sla_ctures, equipm_nt and t_rain.

• What co_dd bepp_n from this point; comider:
- Pot_atiul for fire m _plosinn;

- Location of all p:rsormd in rclatiun to hazardom areas; and

- P_t_mtiul for _gency affecting the general public ur the env_mmnt:at,
• What c_a_b¢ don_ to rcmcdintc _ situatlun; comlder:

- Equipment _d p_rsom_l needed for rescue a_ h_a_lrd mitigation;

- N_mber of uninjured pe_s0n.el available for rcspor_sc;
- g_sourc¢_ available on-s_te;

- Re_ourc_ available from uff-sit¢ rEspoase g_oups aad ag_cies;
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- Thee neededfor off-slte re_po_e rE$O_ tO reach tl_ site;
- H,_rds invoh,ed m rescue_ respome.

A2.73 _cue And Re_spoase Actions: Based on the information cdl_ccted during the em_geney assessment,

the general acfior_ fisled below vail be taken, with some _uor_ bcmg conducted concur_fly. NO one wdl
almmpt_a_gency response/rescueumil the almatlon has b¢¢_ assessedand the appropnate responseoutlined
by the OSIC

Enforce the B_dy System;
. Allow Ilo one to crxt_ _ h_Art]ol_ area Without _. pag_lCr

- Petsonnd in the EZ should be in line-of-sight or in communication with the OSIC or his dealgnee.
Survey Casualties;
- Locate all vicnm_ and assess their _ndidon

. DetcrrnJt_ re,sources needed for st_biliznllon end tronsporL

Asse_s Ealstalg _d Potential Hae_rds 0_d Dete_ame_
- Whethe_ andhow to respond.
- The need for ¢va_uat_on of site pc_somaul and off-site popdl_don.

• The r_ourc_ needed for evacuation md mspo_e.

RequestAid;
• Contact the reqmred off-sitelon-site personnel or theflides, such as ambulance, flr_ department,

pulie_, etc.

Allocate REsources;

- Allocate on-site p_TsormEIknd equipment to rescueand initiate incident responseopetatto_
Control;

- Asalst in brthging the h_7_n:_ott_situation under ¢ompletc or tempor0ty control end use ncasgre.s
to prcvea_t the spread of thE emergency, i.¢. c_ntrul fire, Secure sit% etc.

Extricate;
- R=novv or a_sist vioioioioioioioioioio_from the area.

Stabilize;

- Admialsm" any medicdl procedures that are n¢_cssa.'y bcfor¢ the vicPtms Can be moved

- Stabilize or pcrm=rc_tly fix the hazardous conthtion.

• Attead to what caias_ the emergeaey and anything damaged or endang¢ced by the emergency (¢ g.,
drom$, tanks).

Transpo_.;
- Using either on-site or off-site assets.

Cmualty Logging;

- Record who, time, destination and enndltlon upon transporL

Evacuate;

• Move site personnel to the rally point, a safe distance upload of the thddcnt.

• Momtor the meidem for significant ch0ngeS; the _d_ may diminish, pcrmlttthg personnel to
re-enter the site, or baz_-ds mey increase md require public evacuation.

CasualtyTracldag:

- Regorfl disposition, condition and location.

A2.7.4 Post Emergency Fallow-Up: Before noraml site activities can test_me, the site and personnul must bc
prepared and equipped to handle mother enx*gcney. It is also imperative tha_ all Federal, state and local

iegulate_y age_a¢_ bc notified of the eme*geney. Therefor=, the follceamg acUvities must be conducted prior to
rc-starl of site sctwiues:

P_OA2.4



EnvironmentalInc.
Work Plan ÷ Defense Depot Memphis

• Noofy all approprintr go,_._amtal agcnclcs as required (i.¢. OSHA m_t b_ no6fi_ if _ have b_n

any fatahL_csor fiw or mor_ pcrsorm¢l hospitalized);
• Rrstoc.k and el=an all equipment sad suppli_ utillzcd or dsmag_l th the ¢me_gen%'; *

• Conduct an accldcmt mvc_figatian to d_.rmin¢ the cause of the ¢mcrg=ncy _d what pr_ventatin¢

m0a_r_s could ix tak¢_ to ¢i_ur¢ the omm'gcncy dc¢$ not cc_ur again; •

• Compint¢ the psrsoa_ Accident hiv=s_afion RCpOz'Land any other governmental or CMS accident or
insurml_ forms;

• Review and rev_, as needed, the site op_at_onal proccdurcs, and if ncccssa_ upda_ the S$1-1P to

_=flcct the new prcc_ums. *

• TO be acc_pli_ed prior to r_gan_g _ _ilies

A2.7-_ Documoatation: Docmnentafion related to the emergency will bc r_,o_dcd m an acotrat=, authentic and

complete fashion¸ Docurn=ntatton shall ix r=cord=d a_ soon a_ possible after the ¢axterggacy to ¢xtsux¢ it is
rtxamdedwhile the ¢vcn_ am w,ad m tix mnx_ of th=IX_ ormd involved, The information recorded wii] thcludc:

• A chronnlogical record of cysts;

• A listmg of th_ poxonnel irwolved, inchrting personnel on-site, sit= personn=l who rcspanded, _1

in charge, and o ftxsite groups or agentae_ that responded;
• A ]isting of the actions taken to mthinfiz_ th_ eff_ts of or mitigate the emergency;

• An assessment of the poumtinl ¢_posurcs received by site p_rsormel and the _urrotmding pnbli¢_

• A r_on_ng of the injuries or illnesses which c¢,curmd as a result o( the tmmrgm_:y

A2.8 ON-SITE EMERGENCY EQUIPMENT

The emergency cqulpment listed below in Hg_rc A-3 will bc on-site, stored in the location indicated, and

_vaihiblc fo_ use dining the opo_a sp¢cifi_ TIe Suppori Vehicle EZ will be on the work site with each team.
The team su_p_t vehicle will ix designate6 as an emcrgcncy vchi_I¢ Equipracm at the SZ will bc at Lh¢ CP. All

maerg_ncy equipment will bc maintained in propcr working ordc_ and thspcctcd by the $SO at lcsst weekly to
completeness and proper workth_ ord_ The r_sulL_oi=the inspection wall be dcetn_nted on tim Saf©ty

Inspection Control Log, hi th0 event that any oi=the disposabl_ items are uthi_ the $SO will castro th_ arc

repl_ mamediatcly, hit= opo'attons ,roll not b= conductt:d if the requtred cm_g=ncy eqm pmcnt is not available
on-site

(This space intentionally left blank)

P_eA_



CMSA vl;   en /. /na
Work Plan - Defense Depot Memphis
O,_,na£ No_'nb_ 1_ 199"7

277 241

Emergency
Equipment

Ftrst Aid/Bum

Kit+

Eye Wash

CPR Pocket Mask

Number per
Location

lea

[ca,

] en

¸Location Where

:Emergency Equipment
is Stored

Team Support V¢lucl¢

EZTSSO Vehicle

All First Aid Kits

All First Aid Kits

Disposable latex 5 ca. All Ft_t Aid Kits
Gloves

ANSI - 72 58. 1- I ca. T©ma_Support Vehicle,
i['90 Porlab]c EZ

Gravity-fc_d Eye
Wash

$treteh_ 1 ea Team Support Veluchi,
EZ

Fkg Extinguisher
I0 BC ra_l

All Vehicles

Operation Where

Emergency Equipment is

Required

Each team has complete
sct_ of fi_t aid eqaipment.

All operatfon_

Figure _-3: Emug_ncyEqulpment Requiremen_

A2,9 CONTINGENCY PLANS

Tt_ follovang p_hs contain ¢_ne_gency s pecific ccntJngvncy plar_. Th_ plans outline the procedm_s for

mifiganag each of the potrnt_ nl un_g_cy situations that w_e zdentJfied m the pre-em_geacy phinnlng These

comingen_ pla_ sperry the mm_ ¢ra=rg=n_ypmcedm_ m_dmay be subject to alteration by the SSO, based

on ae_,_l or changing sate coedidmls Any changes to th_sc contmg_cy p]ar_ roll bc approved by _h¢ CMS CIH
and Parsons¸

A2,10 INJURY OR ILLNESS

In the event of _ emergency uivuiving personal injury or illness, muneduite resp0n_ will be key. hapmventthg
furthe* inj ury/illncss and providing comfort to the affected party. Wh¢-_ EZ personnel are injured or ovtxcome

by illness, the following procedure will be followed:

Upon n_ of the cccurrcnc¢ and natm¢ ofth_ inj my/illness the OSIC will, if domed nece_sety,

sun_mon emm'gency persotmel;
E2. personae[ will wansport the uij ured/ill victh_ to the rally point using the stitcher,

The OSIC or Seuiur UXO Sulx_visor will a*sess the seveelty of the uijtwy/illness, direct the EZ

pcrsonnd to provide tmmochatc hfc _upport ff i_qmred;
ICimmediate ht'c support i_ nc_ r_qulr_ or once the victim is stabilized, and if required, t_ampo_t victim

to tim appropriate medical facility for fu_hcr attention.

pe_eA2.6



277 242

4kO'i FA 41[d;' A'_ _" _. _--.- _,_ _ Work Plan - I)¢fcnse Depot Memphis
OriRmal. No._er,bfr 14. 1997

To ercm_cth_ ad_lU_Cfirstaidsuppliesarcavmlable,thes_ and nmnbor offirstmd kitswillbe sufficientto

a_om_aod_ the mmxmmmlrnmth_ of ixx_l¢ (mcludkig g_ve_ent p_soRnel and visitors) on-site at any given
time The kits will bc Iccatcd at each EZ work siR: and th_ location of the ka will be made lmown to all EZ

pcrsonnel Additional kits vail also PCmaimmncd in each vehicle a_d in the SZ. Kit incatlo:t_ will be provided

with adequ_e water _nd othcx supphcs necessary to dcans¢ and dcconlaimnatc burns, wotmds or lcslons.

A2.11 FIRES AND EXPLOSIONS

A2.I 1,1 Fire Extinguishers: The _Tcncc of a fire on-site can present a sctious tlu_at to all site personnel,

the_¢at andthe_lCralpubhc.To _L_ imrn_thatC, aggi"essivc t-espon,seispossible, dry-chczuie al-typc

firs extinguishers '_ll bc available at each thdiwdual work site. Dry cherin cal P_recxtinguishcrs will also be

provided at any other site lccaUon where flmnmabhi materials may prcscn_ a Pn_ risk, such as the pcwolcum, oil
and lubricant (POL) storage area Additionally, a P_rccxtmgmshcr rated at himst 2A:IOB:C wiI[ bE thcat_l with

each piece o f heavy equipment and in each sire vehicle Fir= extmguishc_ vail be wspccR:d, and the results
recorded, mc_thlyby theS50

A2.1|.2Seal! Fires:A seRIffireisdef'LnCdas a flr_thatcan be _tingulshi_dwitha 4A:_.0B:C_ flr¢

extingui_h¢_ In the went of a small firm,sltc pcrsonnd will take the following actions:
• All unn_ssa_- personnel will im evacuated fi!om the immcdlat_ at©a, to an upwind location;

• E.xtthguish the fire usthg put,able fire cxtmguJshc¢s or by smothering fi'om an upvand locimon;

• Re_ucmt emergency response _sisla_r_ (ambulant, f_ pollt_) as n_c_;

• Do not attempt to _tthguish a firm, even a small one, involving explosives;

• Notify the 550, 5¢inor Lrxo Supervisor and Thompson Profe_sinna] Group.

A2.11.3 Large Fires: In the Event of a large Pu_ or small fire which Cannot be extinguished, the folinwing
actions val[ bc tak_a:

• All unncccssm_y personnel vail be evacuated from the site, to an up,mad lceation;
• Ths 911 emergency response services (pohcc, amim] ancc, h_pital, etc.) will be nottficd by. the OSIC

as nmm_d;

• Ifit can bc oonductcd safely, the OSIC will direct pc_onnel to move vital eqinpment/suppli_ f_m the

f_ path;

• The OSIC will order the appropriate Loyalof protcc6_ clothing to PCworn by pcrsoRnel fightlng the f:_e;
• TO the extent possible, and with avallabhi v_utces, figin the P_rcfrom an upwmd location;

• AI no time, will aRcmp_ be made to cxtmg_nsh a fire mvolvmg cxplnsives;
• Notify Parsons

A2.11.4 Explosion: In the _Vmltc£ ma_pl_i_n, all nonmmm_mlpm_oanel will evacuate and help s_ur¢ the site,
the OSIC will rcqumt the reqttu_d support eqinpment and personnel, and Range Control will be notified, it is

_ss_miml that tim sits be eva_u_R:d and no ore: is allo'.e_to reenter, except to possibly s ave a lire. until at least
30 minutes, or longer if necks sa_, after the cxplosioa. The O$1C vail det_nlne what acuons, if any, are

_ppropnat_,

A2.12 INCLEMENT WEATHER

In the cyst of incl_mc'nt weather: high winds, ElCC_eal storms, tornados, extr=ncly hot weather (> l O0_F), or

¢._h_.ly cold w_:ath_ (<0 °F), it may pc ncccssa_ to cease op _xat.ons and _vacuatc the slim The SSO will bc

responsible for con_actmg the US Weather Service on a daily basis If necessary, tl_ weather servi_ will be

contacted on a more f_qucnt basis.

P¢.g_A_7
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Work Plan - Defense Depot Memphis
Original:Not_nbee 14, 1997

Appendii A, Annel 3: Hazard Analysis

"lhe following Hazard Analysis worksh_Ls wer_ used to identify hazards associated with operations at DDMT

and the safety methods that would be used to mitigate, elimlnato, or control ¢xposua¢,

_age AJ .1
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APPENDIX C

FIELD FORMS



_O[L BORING LOG =ie_rl_Q_

LI_OLOGIC tBCKLTCtae(_ SAMPLe LOC_I_ON (BCPtLDI) _) '7 7 _. _

IrlSl_lLaUo_1dA_lOl:

Site(SITE_DI:

LQ_irc_i,O(LOCIDL

LOqComoa_ ILOGCODE_: En_ineefl fl(_-$c_ence (ESCI1

Es_ab_st_in(_Company (ESCCODEI: En_in E*erin_-Sc]ee¢_ tEBCI )

DnL_nacomoany ID RLCODEl:

Co_';_n Me L_¢_(CMCCODEI:

9oter_le Deism¢0EP71_): ¢Y_XX__I

B_rel_lD D,arne[er iBHDIA,Mh eXX )CXt

c_qq_ 0alels)(LOGOATEI:

Date Comot_ted(E_rDATE_:

Defllh toWalef It_l:

[_lpJnmg M_BasurL_:

L_:at[on Oescnouon(LOC[_EBCl

Odl_f's_

CeoW:,q_UF_qneen

_ gJd,I R&JE_'FORM_I_N

b_m_c _c_ 4Ora_CUOeC_L'mm_l - _AS[]ESC

0$HA prutec'_on Lewl : Page

FORM REVIEWED BY: DATE:

o,_mll_lJ3



_tlSl _llalJon fA_lIDt:

Well LD.ILOC[_)}:

Dnlling Company:

0 nllers:

Geologist/Engineer

Signature:

ENGINEERING-SCIENCE FORM 5

WELL CONSTRUCTION LOG FieldbooK

STANDARDFLUSHMOUNT 277 250

Site:

tnst allafion Method:.

Casing Installation Date {INSOATEI:

Well Type tWTCC,ODEI:

Wa(_ Completion Method 0NCMCODEI:

Geologic Comptetion Zone (GZCCOOE):

Commoflts

WQII Completion

_u_rclPosts [ Y / N ) _)a[e:

5udace Pacl _]ze: ;I x ft

Protective Ca6ing or Cover

Diameter/Type:

DeplhEGS: WeepHole t Y / N )

Grout

C omposition/P ro_orlione:

Racemsnt Method:

Seal Date:

Type:

SOU_8:

Set. u_/Hyd ralion T_me:

V_L Fluid Added:

Filter PeCX

Type:.

SolAr_e:_

Amount Used:

Placement MethOd:

Well RiBer Plp_a

Casing Matedal (CMAC_DE):

Casing I_side Diameters (CASOIAMt: in

S¢_n

Maletial:_

Inside Di_a_ar ($CRDIAMI: in

Scree_ 6tct Size I$OUA): _n

Pe_nt Open Area (I_TOP_I:

Sumpor B_om Cap( Y / N )

Ty_pe/Le_gt h:

BaCk_llIPlug { Y / N }

Matedal:

I=laeem_t MBIhO_:

Sat-up/Hydration _me:

Total Wa_ar Volume During Construction

Introduced (Ga_): RecovenBd (Gal):

R@'al_wed

_y:. Date:



It_st_llallon fAFIID}_

Welll D&LOC=DI:

Odll[ng CompanY:.

Dnllers:_

GeologistlEngineer_

Signature:

ENGINEERING-SCIENCE FORM C

WELL CONSTRUCTION LOG Fielac0oK

ABOVE GROUND COMPLETION

277 251
Site:

Installation Melh0d:

Casing Installalion Date fin S[_AT_):

Well Type 0._rCCOOEI:

Well Completion Msm_ rWCMCODE1;

Geologic C_mpietion Zone (GZCCOOE):

I I

_ C_lmnr

Comm_flts

Well Colllpieliorl

Guard Posts ( Y I N I Date:

Surface Pad Size: Jt x a

protective Casing or Cover

Diameler/Type__

Depth BGS: Weea Hole ( Y / N I

Grout

C _ mposriio n/P repo rlion$:

Fllaoem_nt Met _C<I:

SIBI Dale;

Type:

SolAn:e:

Set-u0/_y_radon _me:_

Placement M_O_:

VOI. Fluid Added:

Flit et pack

Tyl_e:

Souse:

Amourll U_:

p_acemenl MBthocl:

Well RiSer Pipe

C_sing Mata_l (CMACOOE)!

C_sin(] Ir_i_ Oiamet_m tCASDIAMI:

Material:

Inside Oi_lnet 8 r {SC ROIAM):

Screen Slot SLzs [SOUA):

per_cent Open Area (pCTOPENI:

Sump or Boltom Cap( Y / N ]

Type_Lengl_:

Backfill Plug ( Y ! N ]

Mal e rl*',l:_

p_acemSl_l Me01o_:

_etlUD/Hydr_tion Time:

Total Writer Volurtm Dudng Constru_ion

Intro_uceci (Gel): Recovered (Gal_:

Revlewe¢_

By: Dire:

ifl

in
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EQUIPMENT CAIJBRATION LOG SHEET _-[eldboa_ __

M_lfa_ur_r 0f Sln_llar0:_8n81 Number"

_TCall_anor, -nmml ] C_trnlz_n LOl _.umt_r

FORM REVIEWED BY: DATE:
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APPENDIX D
RESUMES OF KEY TEAM MEMBERS
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PARSONS ENGIMEERtNG SCIENCE, INC.

Biogr_phi_l Data

WALKER J. DUNCAN

Geologist

_F_/RIE_CE SUMMARy

Exlellsiw expe.ricnce ill project m_n_oemCllt &_CI pl_nnln_e apd itIlp]EmeqL_tioIl o[ field pfogfaJatS a[
hazardous wasm and industrial sims Experience includes de*ign and/mplemenmflon of monitoring programs

and momtol_m g wells; sod. SLh-fac¢ wamr, and. g_Lm dwated Smnpllng p_gr&ms; h yd_g col ogical and gcologica[

s_dles for contamination a._essm enLS;and n_medlal dcslgn at haza_ous waste sites Management of CERCLA,

RCRA, and underground storagc tank (UST) investigations Performance of tec'anical QA/QC andit.%

Construcuon ovcr_ight for re_acdiat_on at hazardous wpst¢ sites Tt'alnln_ 0[ pcrsor_cl in field m¢tho0s,

[6XPERIENCE RECORD

1985-Date Parsons Englneea_g Science, Inc Deputy Manager/Earth Science Department. Direction

of multidiscipline staff responsible for conducting investigations at haTardou_ W_l_ $itcs`

RCRA and L_e.CLA sites, LIST site& DOD and indttstrinl sites; ge_01oglcal and

hydrog_ologica] investigations, temediatloas

Project Manager for a groundwater COll_mlna elnfl &SScs3mcI_[ £ot L_C US Navy DI1 ADcLros

Island, Bahamas. "JTneproject involved ames._mg th_ presence of organic chemicals m softs

and groundwater in a carbonate termln, installation and s_mpiing of monitoring wells.

Technical Director tot three USAF IRP i_jecLs on the IsLand of Oahu, Hawaii. The

_jects included RI/FS investlgauons Under CERCLA, the installati_ of deep monitocing

wells s2ouad large petroleum tanks ( L(X)0,0O0 gallons}, and _¢ ri_,k asse_.tmaents

Senior Geologist/Hydrogeologist and Project Manager. Responslb[c for Collection and

asse&sme.nt of data for eontamiMtaon _6cssmcnL5 and _medi_l design at haTa*t]OLL_W_LC

sit_, performance of technical QA/QC audits and managing UST programs Specific proJeCt

cxpcncnc¢ includes the following:

Projer t Manager for a RCRA Facility Investigallon at Keesler AFB, MS, Project involVeS

pfel_ workplan_ _IIKIpre-investlgation documenis for RF] slt_ and RFA sit_. budgets,
proposals, implementiag hterim mea_w_ and RFI activities, l_dfill_ digposai aretts, fm_

training ar_s, LISTs, and the _as_ sanita_ s_wer system,

Project Manager for two RCRA Facility Invesdgahons at mdu_mal sites in South Carolina.
ProJects revolve ptepariag all p_in vestigation doctmaemts and work planS, implemantatic_ of

field investigations, and corrective: meo_ums studies. The RFIs investigated solid w_sm

management trails including landfills. !_gcons, dram storage are_ and #ping systems.

Constroction Oversight Manager at a h:*Tm'riOIL_Q,_I_ Landfill for an indu.suial clienl in

West Tex&_. PxojecI involved _lidific_on of lan_lfille._ w_t¢ wtt_ ft twelve*fool dlamcLed

mtxmg auger, installation of a RCRA cap on mc landfill, and installatlcm of a groundwater
monhoring-reco_ system

Technical Direction And AdVisor for IRP investigations at Hiekam AFB and Wheeler AFB,

Hawaii, McColmell AFB m _ mn'¢n_ VoLt: Fmld ANGB m Wisconsin, Grissom AF'B in

Indiana, Lbe MinnesoLa AFRB in Minnesota, g_oBl_ ANGB m Mis_ottri and Salt Lake

City ANGB in Umb. Othcr duties have included inmrmd and thhxLpany technical audits of

ha 7mr[_oLl_WB,_tgprojects and im _grgroulgi SLOragctank projeCtS.

L_XSTD_ [I_3DLrN C_UNWJ 'g_/f,/0.* #I D_6 ] 0:2Q .LM



WALKER J DUNCAN

Geologist
Page 2

19801985

1977-1980

1976-1977

1975-1976

1973-1975

PARSONS ENGINEERING SCIENCE, tNC,

277 25, c)

project Flydrogeologist for hazardous waste mvesttg_tmns at Depsrianenl o[ De[ensc

facilities, Project z_sper=sihilities have Ineluclcd supc_ision of field data collection mad

interpnetation foz the U.S. Air F.arce's bstal]atlon Restoration Ihogram at I_w_rds AFB,

March AFB, and AF Plmat 42, in Califomta, These programs included soil _ampling,

momtomng well layout mid IU'_IallaIjOu, geophysical log mterpl_(atina, aquiigt tests mid data
interpretation, groundv_ter f.ampling) plume delineation, and z_port pmpamticm

ProjKt M n n_e r/llydr ogealogist for the U:S. Air Force's IRP Pha_ II at MacDiII AFB ill

T_anpa Florida. This project revolved the tnvestJgafion of 12 =tes including landfdls, spill

sims, and undcrgrolmd L_,

l_roject Manager for remedial investigations at tbe Michigan Air National G'a_d Ba_e in

Batde Creek, Michigan. '[his pro|get revolved mveSti_nlln.e a l_dfill, Fire tramiog area. _md

spill sites,

Task ]_lanagcr for the removal _md remedlation of approxima_ly 35 tmdcrgrotmd storage

I_nle¢ ROd oiLtwahsf ¢_palatol5 at Chanute AFB, illinois. Project revolved Oversight of

mmt.Ai_fion con _ractol_, liaison between Ihg USCOE and USAF, al3d pfe _/atiun of d_ulglon

documents and summory elos_r_ reports.

Technical Advisor and Training for field investigations at two NPL Io_dfills for Wright-

Patterson ALr Fot_ Base, Ohio. Responsibilities included review of Fiel_ Opc_ting
Freccdurcs, tr_ning of personnel in field methodologi_ aad _f_ty _ssues, and technical
audits of field work.

Project Manger and Technical Oirertor for UST ttlvestig_.uons for Shell 0_1Compmiy,
STAR Emc_nses, MARTA, and other indus_al sites in the southeast

Other p/ojecI reSpoZl_lbilities have inghlded field sampling _pervision at a N!°L hxndfill in

New ]eisey, regulatory review of a NPL landfill m Tam_ Hotlcla. field supc_ision of well
inslallaLion, and aquifer testing for indust_al elient_ in Te_ss_e, South C_ro]ma, mid
Florida.

WAFORA. Inc., Environmental Consulraa_ Norca'oss, Georgia. Geolo_st, Responsibilities

inClUded preparation of grotmdwater, soils, and geology sections for Envtromenta.I Impact

Statements and Environmental Asses._a_, a_d desig_ _nd neview of groundwater

monitoring plans= preparation of RCRA Pa._tB pezmits, groundwater a._essmen_ including

well installation, surface watet and groundwater monitoring pla_ design Rod implementatmn.

Atlanta Testing and Engtneer_g Company, Geatechnical Enginee_ Norcross, Georgia.

Staff Geologist. Responsibilities m_luded boring layout, drillbag supervision, logging of

drill holes, _iy_nic investigations, aquifer testing, packet testing of bomboles, mvesUgations
for land _pphc._tlons of industrial waste, geotechnlcal investigations at small dam sites, and
in vestigafiol_s at large Crextq_ia Power re_rvolr sites.

Howard Schoenike mid Associates, Consulting Geologists, Houston, Texas. Mine Geologist
at U Stl_a¢C coal mille in llOrthwcst G_orgia, Re._j)o_i'_31c [or 8_IB _ II_ginl]a[ coal
cxplomtion

Geoconsulmnt_, Inc., Geoteehnlcal Engineers, Atlant_ Georgta. Driller nnd Geelogi¢
Technician for small geulg ehnlcat coastOtiag rum.

Soil Systems, Inc, C.eoteehnieal Enginee_ lV_ctta, Georgia. Driller and Geologic
Technician for a g_L_mi_J consulting firm

I ,:Wr D _10 5_1UN _ L V_W fd O4/l I_ 6 10:20 A,_
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WALKER L DUNCAN

Geologist
Page 3

EJDUC A_ON

B.S, Geology, 1976, Georgia State University, Atloala, Georgia

p ROFg.g5 IONAL AFFILL_'RONS

National Ground Wamr Associatlon

Regi_zed Professional C,eologist (Georgia 1987. No. 648; S_uth Carolina 1987, No. 123; Tcaa c r_.¢ 1990,
No 1132)

Licemsed Geologist (Nort_ Carolina 1987, No. 551)
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Biographical Data

THOMAS H. BELSIgL

Geologisl

F.X'!t_V_ IE NC _ SUMMARy

Geologist with over ten y e._rg of experience in planning, exe_nthag, and wrltm$ reports for projeot_ mvolving

site investigations, femedlaI investigations, remeAml design, and nanedial action. Psat *rod current

responsibilities includ_ project manger, task ma_agex, project hy_tn0geologiSL and _ident engineer on RCRA
mid CERCLA projects Specific exp¢rlemce mclud=s _vclopmenl. mmmgement, and evaluation of studies

uUlizing surface water, soil and sedmlen L groundwater, borcholc geophysical, surface geophysic_]. _md
chemical data from numerous sites in the SOUthe&SL Geologic m_d hydrogeologic related expofienr_ includes

soil bonng and momtonng wcll installation, groundwater and god _8mpling, and aquifer testing. Remedial
testing experience includes planning m_d executing bioventing, soll vapor extraction, and inttlnsic mmeBiation

testing.

EXPERIENCE RECORD

1992=Dam Parsons E.ng_g Science. Projeet Manager n:sponsthlc for the over/all management for

the I_C_a.A lmmlm Stabilization Mca_ttms {ISM) of a large DNAPL spill slto at Air Force Plant

No 6 located in Marietta. C_orgia. This project tn¢l LIdC_ thc aesign and implementation of an

ISM nt _c source of the spill. The _o[_ incln_tcd sitc ch_,r_teriT.llon, re_tediol t_$lillJ_,

groundwater contmnment and ueatmenL and source control through _'eamlent of £onvamlna_d

soils. P'icld investigation activilies included site characterization of SOil and grOUndwater with

a cone penctr_cter, groundwater recovery and soll vapor exUacdon well installation, soil

vapor extraction testing, and aqmfer testing. Additional proJeCt activities thcluded
groundwat_r modeling, soil vapor extraction modeting, recovery system degign and interaction

with COE, USAF, Lockheed Ma_hn, USGS, _nd GAEpD. Project team of sL_ pmfcmionals

including grotmdw'aler modeler, civil cngin_r, hydrogeologist, mad a mmeKiation design
engineer

Project Manager responsible for the complchon of remedtal resting, fate and transport

modeling, corrective action plan preparation, and remedia_ syslem design for a large

_uUsulfm:¢ i_uolettm spill at ,_ p¢_olc_ pip¢lthe bouster station in .South Cal_llt ta. I_rolecl

field activities included sire characterization of soil and groundwateL surface geophysics,

borehole geophysi_ groundwater recov¢_ and soil vapor extraction well installation, aqmfcr

t_sting, and blorespiralion testing. Conducted grotmdwater modeling, and faro and transporl

modeling for possible risk based corrective action, and recovery/treatment system design.
Project team of five profcssionals tholuding a geophysicisL civil engraft, hydrogeologlsl_ risk

_._c_sm ¢nl spe cialisL ancl _ foufldwa[e_r mo_ieler

Project Hydrogeologist responsible for the preparation of the RD work plan and RA plans for

the South Marble Top Road NFL slm in north Georgia. Also r_ponsible for designi_lg _tnd

implementing a groundwater and meleoroDglcal study of the site foe the _ which r_$ulted in

a gOD amendment that excluded the design and mstallaPtm of a 70 fool deep groondwater
inmrccptor Uench ($6 million dollar savings for the PRPs), Additional site charactm'ization

achvides resulted in d_ing the volume of soil for excavation from 60,000 _ubic yards to 5

cubic y_rds. Responsibilities aly,o included Lhe preparation of a Sampling and Analysis Plan

for the additionnd data needs. Field data collection activltJe$ m_l_e_J st_ace geophysics,
aquifer testing, groundwater dlalac_llZalion, meteorological d_.a collection, mad soit

ehnrqctenzati0n. Ctm_mtly the Resideat Engineer fc_ the remedial action that encompass_
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_IOMAS H BEISEL

C,e.ologis [
Pa_2

1987 1992

the removal of dntmmed waste for from disposal. Reid activities are being conducted in I_v¢l
Band C pe_,onal protection,

Project Manager re.s[w_nsthl_ f_r autTnoying a cons_nl ORient driven compilahon of

hydrogcDIDgic information relating m a Lockheed Martin Aeronautical Services industrml site

lOCaled neat Atiant_ C_orgi_. This pro_ect include.4 a _boft completion schedule, _tteled

and conflicting information, along with a poorly defined consent order d_iven scope¸ Project

was COmpleted wcl] before the COllscnt order dcadlmr_ trader budget, and witl3ouI any

ncgulato_ commcnI5,

R_ident Engineer providing ovea'slgh [ for the Remora] Action at the Shavers F_rm k._.}{CL A

site in North C¢o fg,a. This pgoject involved the excavation and disposal of over 66,000 cubic

yards of herbicide c onlaminatcd waste from lwo stora_o cells; the collection And dLsposal of
over I,(X)0,000 _11on$ of herbicide contamiBated stufBcc water; and site rcstofati(3It _3e

SCOpe of this projcc[ also included daily inu:ntcdoI_ with the HPA OSC. Add[ttonal
i_sponsil)ilitles kncluded th_ initial _h_._ctenzatlon (l_¢vel C) of the waste Stored in th_ Iwo

storage cells¸

Addifiorml proje¢t experience includes:

Project Hydrogeologist for _c RD of the Beaauit NPL site localed I_ear Greenville, South

Carolina. Provided dtcction for the cDllccdon of additional data needed to complete th_ RD

Field investigation activities included go0tcchnlcal testing for the design of a RCRA cap,

Project Manger resp_nsibl_ for the p_paralJon of a groundwalci compliance monitoring
plan fee a large mtmic}pel landfill iu Mi_issippi.

Proj¢et G volol_t responsible for the fmld invcsrigatic_ _d pfep_ratlon of a RFI n_lmrt at the

Owens_orning manufaetmlng facillty m Anderson, South Carolina. The facility invcstigatic¢

included soil, grouBdw_teT, and Surface w_ler cbar_ctenzallon to define the _pact of the

manufacturing facility to the local area.

Project Hydrogeotogtst_ask Manager rcsponslble for _sting in prcpann_ and conductln_

InstallaUon Restoration Program PP.Amtmary _cnt aud $ilc Invcstigatt on 0[95 sites
al Cape Canaveral Air Force SIation, Pabick Air Forc_ Base, and Malabar, Ronda,

Responsibilities included _coeds _c_ches, ifit_wi_ws, site visits, m onltorln 8 well cortsb_Jction,
sampling, and report preparation.

Project _lydrogeologist responsil_l_ for designing and conducting a groundwalcr _JdaJ
influence study base wRle for Cape Canawral Air Force Station and Pa_ck Air Fox_ Base

Project Hydrogeologist. A_sisted m the seview and suttmitud of a RCR_ Pan A, and Pan B

pe_it application for a 13roposed ha2&fdous w&ste incmemlor m Woshmgtcn Slate.
R_spoasib£1Ries _n¢ludcd development and review of th_s mu]ti-vohtmc application.

Proj_t Hydrogeologisl responsible for c_rr¢clive action p]an preparation for soi] and
groul_water remedindon al veJiOU_ ac/ive fuelin_ facilities in South Carolina,

Environmental TechnoLogy Sewio_s, Inc. Branch Manager/Projeel Manager. Opaned

_lh_idiary t!lat provided laborator_ an_i envLroltmental c_suldng Sr.w_CC_, Resportslbillt_es

included basinc_ development, personnel training, accounting, laboratory oversight, alc_g
with field invc_ugat_ons and labora[ory an_ysis.

Project Manager for site investigations _f numerous ttnderg_o_nd storage lank petroleum

rele_es in C,eorsi_ Alabama, and North Carolina Rcspansibl_ for f_eld investigation

_0rogmms an{l the dcvelopmen_ of cor¢ctiv¢ action pIa_ for petroleum impacted soil and

j_toun_water R_sponslbilitlcs also included: prepar_on of l_zardo_ m_mrial monitoring

$1_ategies; _mm_ce of te_ulfito_" comphlmcc; performed monitoring and collection of
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TIIOMAS H, BEISEL

Geologist
Page 3

SOil, _nd wa_'r _,_aipl_.

FJ)UCATION

B,S,, Geology, 1986. Gcotgm Southwgste.m College. Amerlcus, Georgia.

Registered Professional Geologist (Goorgia 1995, NO. I_A)

Registered Geologist (Teaae_see 199 L No. TN2565)

Nauonal C_o_n d Water Association

Atlanta Geological Society

p _r._I_ AND P]2BI.ICIt 71ON$

"Cassldulua Trojanus Belongs in the Genus Eur/mdia (Ecbinoidia) Based Upon New Cfitc_." Journal o[

Paleoatology, 62:10g0-1088, 1987 (coauthor B. D. Car_r)

"Subswaz¢ Prefcteaccs of Latc Eocen¢ (Priaboniaodl_ian) Echinoids of the ¢.,_ t¢m GUM CoDsl" Journal

of Poleontoiogy, 63 (4): 495-503, 1989 (cc-au_o_s B. D. Caner, W. B. Rran_ and C. M. Mashbura)

_IpAK_ AT L01 gogO p0 S.*_.L_ IO _B _ Sl_Tlt WW6_ 0_?_FJ ? g:$] AM
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Biographical Data

TAMIR L. KLAFF

Engineerin 8 GeologLst/Ge aph ysiclst

EXPERIENCE SUMMARY

Exporlencod in _7_rdous Waste slucllcs including remedial u_vestlgatio_, RCRA investigalinns, remedial

actions and LIST mve_ugatlons. F.atpenencc includes ext_aslw fieldwork in geology, surface/downhole

geophysles, implementation of aquifer characterizalion tests, st_il vapor extraction (SVE) te_ts, _iz _,_xgin g te_ts,
[nt_'u_ic remedJatlon testlng, mon]tormgJrecovery well installation, and insmllatlon and monitoring of

hydfocRrboh r¢cove]_, Sysl_.

EXPERIENCE RECORD

Oct. 1993- Far'sons Engineering Science, Inc. Engineering Ge_*loglst/Geophyslclst. Responsible for

Dale gialmm 8 and implcmcntin 8 geophysical and hycL, ogeological _tudles, oversight el" field efforts

I_naining to grotmdwater investigations and geophysical surveys, Expcricnced in _tallatlon
of momtonng/rccovcr'/wells in unconsolidaled sechrnenls and bedrock aquifers, performance

of aquifer tesls _d remedial pilot testing and performance analysis of surface and downho]¢
geophysical techniques, Wrote or a_'isw_d in wnttng work plans, risk assessments, dala

reports, geophyslczd rep_lls, RFIs, and co_reefive 8ction pleats.

project Manager and Lead Gesloglst for pipeline leak inve_figalions ha Alabama and

Georgia, Supervised I;1¢ installation and development of grotmdwa[cr monitoring wells and

recovery uench, Conducted down-hole bo_hole logging using ganuna rdy _nd conductivity

techmques, dnwnholc video, _nd packer testing. Conducted fc_sibillty studies on mr spafglng
and SVE _hnologies and performed conlammant Umnsport modeling for sites. Pt_p_

corccetlve action plan._ and _ssismd in design of soil vaI_r cxwaction/pmduct rccovcq_/air

spRrge remedial syst=m.

Deputy Projecl Manager and Lead Geologist for chlorinated solvent Rnd hyd_ccnrbon

rel_ investigation at U.S. A_t Force Plant NO, 6 in MariclIa. G_3rgi_ S_isc_
invcstigatzon using Cone Pcnetrometer Truck equipped with Rapid Optical Scr_calng Tool
(ROST} Las¢_ Induced I=luore_ccrtcc System and Direct _ttsh SRmpling. Performed inl_sic

rcmcdiallon _nnpllng and analyses and prepared Supplemental RCIRA F_=ility Investigation

report.

Deputy Pm_ect Manager and Field Team Leader for Sunny of Non-Liquid PCBs (NLPCBs)

in Materials inv_ligation aI Robt_ _ m Warner Ro[0ins, C_rgi_- Rc_,on_iblc far

p_pafing S_pliag and Analysis Plan, performing records _e_rch, _u_-views and _mpling+

and prcpatlaq final NLPCB raporL

Site Manager and Lead Geophysicist a[ Hancock Bombin 8 a_d Gtmne_y Range DaD faciltiy

in H_qcock County, Mississippi. Responsible for oversight of geophysical invcslJgation to

dctccl tmcaqloded mdnance (UXO), dady opemuon and management of site activiti_. _nd

prcpRral_on of final EE/CA repoiL

Field Team Leader _nd Project Geaphysiclst al UXO sims at Motlow, Ttamcssee, Camp
Crofl, South Carolina, Duck, Soulh Ca_ofin_, and Fort C_pbell, Kemtnoky Reponslbln for

acquisition Of LIXO r¢l_led field data using [_M-61 le_n conda ctivisy, analysis of data. and

prcpar_tion of investigation tepo_s.

L*_ED_IOSWJ_31_*,_IllaZgE_3:_JSpM
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Sept. 1991-
Aug 1993

June - Aug
1990

Ialy 1989-
May 1990

Project Geopbysiciat Rnd Field Team Leader at Charleston AFB, South CaroliRa.

Responslbl_ for acquisition of g_physico] data using EM _1 terrain conductivity znd

magnetometer to determine botuad_c_ of bulied landfall and pzeparation of investigation

rel_rt.

(Gr_luate Student) Texas A&M University Center for Engineering Gc_cianccs, Thesis

_scm_h col_ialcd of application of suKac_ geophysical te_hniquc_ to dcline_t_ featmes and
boundmiss of Indian archaeoloBical sites in the subsurface. Research was funded by the U.S.

Army Corps of EngineersL I ak_ Shmpe, South Dakota officc Rcsc_ch w_ conducted along
the shores of Lake S ha_e, SD.

Scripps Institute of Oceanography. I_olla. California. summer research feltowshlp,

Conducted research on radi_etivc dating of deep sea sedlracnt by the record of radioactive

decay of uranium in fish teeth. Also dev¢lppcd laboratory raethods Io sepmate clay minerals¸

Fande_d by the KECK Research Association. Performed geochemical and pe_ographic

anniys=_ of a granltlc pluton m southeast Vermom.

EDUCATION

B.A., Geology. June 1991, Fmnklth & Marshall College, Lancaster, Pennsylvania

M.S., Engineering GeoloBy and Hydrogeology, December 1993, Tex_s A&M University. College Station.
Tex_LS

p R OFE.qSIQ NAL A_'I_ILIATIO NS

AEG (ASsociation o f I?.nginecrlng Geologists) NO. 5525

ASTM. BB 1869800, Cormnittce Dlg on Soil and Rock

HONORARy AFFILIATIONS

Phi Beta Kappa. Fmald m & Marshall College

PApERs AND PUBLICATIONS

Evaluation of Co,slat Plain S watlg raphy in Central Georgia Using Nmural Gamma L_ggmg. plesented at the

1_5 Association of Enginaedng C.eologtsts/Califomia Groundwamr As_aciatimt Annual Cord_enc¢ in
Sacramento. C_iforma.

The A.sse_mnent of Various Geophysical Techniques for Plains Indian Archaeological Silo Investigations,

pmsenmd at the 1993 Nmional Association of F_ginccrln 8 Geologists confc_nce in SRn Antomo. TCX_.S.

The Asses_cnt of Various Geophysical Tcchniqu_ for PI_ indlaq A.'chaeologicdtl Site Investigations.

M.S. Thesis. Tex_ A&M University. 1993.
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SCOTT E. ROWDEN

Project Manager/lndwtrlal Hygienist

EXPERIENCE SUMMARy

Over 17 years of experience in envi_nmcntal studio, regUlal(31V affairs an6 compliance, and

assessment of health _d safety hazards, and in the managemca31 and implore catalion of public health,
indastdal hygiene, and ¢_vimmnental programs and projects. In addific_, signiflcml_ familiarity ha_

Ixen acqui_d with envimnme.ntdi regulations (e. g., _6r qualhy, solid and hazardot_ wa-_le, drinking

water, _nd wasmw_cr tre.a_nent), within the l_t five yem's, msponsibilitles have indiudod p_ojcct
management of CERCLA invcsligatio_ and studie_ m I_amntalt of I_fcnsc facilitie_ and

managm_nent of an ¢_vironmemal studies and permitting deparunent in _n ¢nvirortm_'Tidi engineering
cor_ulfing firm.

EXPERIENCE RECORD

1987 Date _ E_gmeen_ Scie_c, Inc. (1991-Date). Manager Environm_nlal Studies and

Permi_ng DepaMment. Iv_ages a departmcm which provides consultation v0a cnv_mmental

and occupational mfety _d health, regulatory compliance _ environmcmal pemuttthg to
induxtrlaffgovemmcnt cfient._ Projects acctrmplishvd by this department include: risk

a_e_ncnt, spill conh'ol and e,rnergency response, training, enwro_nemaI planning and

permitting, envirolkment_ studies, compllance in._c_tion_ and audits, plm_t and f0_thty siting.
and occupational safety _d heath monitoring and compliance. In nddltion, serves _ the
Project Manager for :t_ RI/FS on a U.S. Air Force b_e in Illinois which is scheduled f_ dio%u_.

"l_s inve_tlgatio_ h_cludes 19 and_g_u_ storage tank sites and l I other sites which _ being
invcsligated under chKCLA. Total project value is in excess of $6 mizen,

Project Manager/Industrial Hygienist (19_7 1991). Re,spon_ble for _sesmng health risks,

rvcomm_ding mev_aes to control employee cxposmes and serving as a fnojcct/_k manager
for hazardous waste inv_tigatlm_ and studies, risk a_e_ntmts, and envthmmental audits.

Specific ploject#activifics _comptlshed during this period were:

$_ed _ Project M_-_er fc_ a U.S. Air Force h_l_us waste inveslJ_ttion on a base in

Indiana. Sites inve_gmod on this ba_ included 3 landl-dl_, 2 fi_ irdining are_t and a p¢lro[eum
fuel pipeline.

Autho_d numc¢ous site health arm safety plans for ha2ardous w_te site thv_t]gatlons and

remea:]iafic_s. Acted as the p_oject he_ arm safety officer for _:veral superfund invcstigadon.s

wMch involved thc use of Level B worker p_ote.ction for l)erSOlmel pcffm'ming inveatigatlvv
acdvitle_.

Conducted envlmn_ema] audits of n_ne_ous commc_'dialfmdusuial propertie_ involved tn

p_opexty transfers. Sc','_al of the_ audits involved multiple sites/facilld_s at geographical

locatim_s throughout the U,S. and the ctm_in_on and mamg_a_nl of mult_pl_ _u diung mares.

Conducted mgubtm7 compliance audits of two RCRA haT_dou$ w&_f, TSD facilities. Audit

repo_ wrxe provided to group of Fortune 500 _m padie_ _qd were used by th_se companie_ to

select a facility for treatm_ L storage or despc¢,di,
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1984-19_7

1982--19_r

1978--19g0

1_75-19"/8

Condncmd and rnmmged htdumial hygiene m_'veys, air monitoring ant1 _¢upativpal health _d

safety w&inln g developmem for m,xnufact tm_ faiflhtt_ m the midwest mKI soudxe2_l U.S.

P_cipal author for th_ _yelopmenl of _nunumty air momtorln 8 pla_ implementeM during t]_

re.m_;_.l;on of Large Sui_rfund slt_s in Louislmla and Ohio.

Manager and principal author for envlronmen_ risk _e.._e n_ of a DOD htt'oigxde test sire in

Flont_: a RCRA ¢he.rMeal mmaufactming site m Louisiana; four muM-site remedial

inve_figatlom on US. Air Force to_es in Hllnois. Michigan. and i_nn_ta; airborne _xposums
as_,ci_ae.d with remedial actions at $uperfar*d sites m 0_o anti I_mislanm mtd _. RCRA
comrnel_ial h_Tm,_Ou$ w_t_ ineln_rat_ $it_ in Ohio.

Project Manager for HBrblciOe Orange inve_tlgatlon amd groundwamr recovery sysmm

ev'aluatlon at a U.$. Air Force base in FivtlO__ Inve.stlgafi0m fc_usea on a test _ an:a. a
Ioadin#unloadlng area. and other potential dlspo _._] sit*s on the rinse.

U. $. Am_y. Chief. Health Hazard Ament O_iee - Mt_or_ Managed U.$. Army

Eqvtronmemal Hygiom (US/'._.HA) omee which g¢ovided health h_7_d a&_s_nent {HHA)

reports on new matefia] being develo!_ed and designed for th_ Army. Tne_ written reporls
idemfifie_l health h_7_.rtlS, aSS_S_ t]m _xttnt of idemtifi_fl h_lfla _ks and offend

r_comm_ndatlo_s to protect _oldle_ who would oI_n_t_ and mnlntaln th_ new material.
R_spons_Mlitlcs of this Ix_sidon includeM: coordination with material d_velOlm_, test

tnganlzatlons, and the Office of the $_8¢¢m C_ne2a_ (o_proval ttuthonty for heal_ i.a_l

a._s_fl_nt re!_); pro_uction of t_hnicM]y ae_uram and com#e_ I.-IHA r_porls; i_e_tilflCati m_

of _ Im_jec_ when a biomedical databas_ gap _xisteM; and _x_ommemding milita_-tmique

h_alth standards to the Offie_ of th_ Army Sms_n G_tmfl.

U. $. Army. In dn_rlal Hygiznist-Cnptain. $_ve_ _ irMu stri_l hy$i_nc p_j_l officer in t]_

USAEHA division which p_vided support to Army inaust_fl hygiene Fmgram_ tMou ghom th_

world. Rc._onstbillti_s of this position ineauOea: planning and cond_tlng _r-_y_ of Army

industrial operations: p_on of _ltrvey t_po_s which idomifi _ th_ m_nltud_ of expo_res
anti Frovided iocommen._li.ms to _limina_ or mmlmlz_ cxposu_.._; providing te_hnicM

constd tatlon m Army industrial hyglen_ and mmmg_m_nt _w_orm_l; and fc_uulauon of v_rious

inOusuial hygiene Fmgram and policy docom_ts.

U. $. Army. D*tacbmeo! Commaoder-Cnptai_. Commm_eM _ cigM-person F_veauive

medicine detaehme_L Respor_ble for managing the U.S. Army prevemuvv medlclne F_oSmm

in tim smathern hslf of ti_ R_publi¢ of Korea. Program e,xcompass_ sanitation, tadlologi_

hyg_e_o, ad_dn 8 wBIc[. ¢ommtmi_l_ dl_. medical tmtmn0]ogy. _nvironm_tal
physiology. _ ind,_al hygiene.

U. $. Army. En'_iimnmenml Science Omeer-LieutenanL M0_ge.d. dir_cte_ and operat_l a

com m_hemiv¢ envtronmt_tal lmalth Fmgtam. Sup_wi_ a senior t_:hniciam and five juni_

t¢*]migians. Major F_ogram elements include_l food m_i¢¢ mmitatioIL sanitation of mop
bi._ e L%conummicable di_l.m in v_ligation, e.nlomoloKv , drinking and wast_wat_r _rv.*ill_n g_.

liaison with local health o_ciMs, environmental compllane_, and indumlal hygiene.
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_DUCATION

B.$, Envlronmen_l Health. 1975, East Teame_se_ S_ UmveTsity, Jok._on City, Tmml_ssec

M.S J['.H., Industrial Hygiene Progrmn, 1992, University of Ncr_l Carolina, Gmpel Hill, North Cm_lirm

PROFE_ IONAL AFFUA&TIONS

Registered Environmental Health 5pecmllsl by Na_n_l _vffonmental Health As_odali_n

Cerfif_x] Indt_lJial Hygiemst (CIH) by American Bo_ of lndu s_/al Hygiene, 1983 (Cea_ificate No. 2566)

America. Industrial Hygiene As_Cmfion

American Board of Indusma] Hygi_ais Is

American Confe._mce of Governmental ]ndus_ial Hygienisls

PAPERS AND PUBLICATIONS

"Study of the Effvcls o f inclosed Filter Spaci_ 9 and Baffle Addition on the _rafl_ nfa Pulse Jet Two

Car_dge Filter S ymem," Novembe_ 1982, Ma._ters "llaesl$ at Urttye._ity of North Ca_lina.

"U. S. Army Health Hazard A_essment Program," presented at Milita_ Seetlon of .,k_ehean Indus_al

Hygiene A.ssociauon NaUnnal Confere_e, May 1985.

"Occu]_tional Hcldth for the Soldier in the Field.' paper in Medical Bulletin of Military Occupational

Health. Febraary 1988 (R. M. Mclnte_h, M. I3. _d S, E. Rowdcn coauthors).

"Introduction to Risk Assessment at H_7_lous Wc_te S'tes.. February 1991 Continuing En_

E(iueation Scmln,_r, Clemson University.

"The Consulting EngLnee f s Role in Envirortm_tal Auditing," pr_entsd m Air mad Waste Management

Association mOCl_. Jtme 1991. (coauthors C. M. Mangan and S. E. Rowden).

L:_TD_B[13_ROWD_S_WW_ 10/3 t/f_ 9_ AM
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STEVEN A. RATZLAFF

Civil Eu gineedH ydmloglst

EXPERIENCE SUMMARy

Experinnc_ in the mmaageanenl artEl impl_m_rttatlon of sll_ inve_ligationa, rum edi8_ thvest_gafions, renle_dinl

dcsaffn/consw2ctinn Wojccts, and gmundwamr flow and mm_port mod_ling projccL_ al indust_al, peUoleum, and

federal sims¸ Experinrtce in _retieat basis of gn0undwat_r flow 8_d contaminant 13_ansporl in u_aturalud :bad
mlttwatcd pol_uus media inc[udlng the u_ of a vaficly of cumputcr simulatica3 models, Col_sidcrahl_ experience

in the dcslgn, perfurm_tce, an_Jyssi, and intcrpretatinn of aquif¢[ ch,atactedzation tests, soil vapor extraction
w_ts, and biorcsplzatim_ tests,

EX p2_RIENC£ RECORD

Man 1990 _[_ Engineering Sumner, Inc. Project Manager of two inulrtslc rcmcdiation

investigations involving grotmdwaler conmmhtated with fuel hydlOCarbo]x_ within L.mlglcy
AFB. Virginia. Rcb_onsible for the preparation of the Work Pi_m Emd Health a_d Safety Plan.

Directnd and supervised the fieId effort including monitoring point i_talladnns, cnvlror tmental

s_mpling of soil 0JId groundwater, on-site anzJysls of gromadwatcr for select electron

acceptors aquifer slug lUSting, and tidal influence monitoring. Following e'cMuatinn of the

analytical dam and development of an hydrogeologic c(3ncepmM model, fate and tr._tsport

modeling of disy.olved BTEX in groundwater was conducted using the nmnericM transport

mode] B ioplmile I]. Prepared an intrinsic remodintinn invesligatinn rci_ri.

Project Manager for a site closure project at an und_ground sluiage tCrLk(UST) sltc located

on Robins Air Fore_ Ba_c m Georgia. Rcspovslblc for Work ]Plan preparation, Sail and

gtoundwamr sampling, dam analysis, _J _port pt©paratinn. Site-specific alternate tlaxshold

levels (ATLs) for site soils (i.e.. cleanup levels) were cMcnlalcd to supbori the site clo_mc
rcconmlendallo_s.

Project Manager for a site invesdg ation and remedial options cvMualion at an mdus_'iM site

_nulated trader file Georgia Hazardous Site Response Act (HSRA). I_esponsible for project
scoping, proposal pi_paratlon, contract negotiation, field _p_r_isiom regulatory

intcrprelattons, and report pr=pamtinn. Field activlti_ ineludod soil boring installation,
mnnitormg well installation. _d soil and groundwater sampling.

Project Manager for several tmde.rground stonige tank (usr_ site mvesilgatio_xs within

Georgia. Respol_iblc for ixo}cct scoging, propo_J preparation, contract negotinlinn.

sube/Jnwactor procuP.xnen L flekl SUl;Crvlsion. and report preparation, lnvcstlgador_ included

soll bmlng installations, monitoring well iik_r_llatloJ_, environmental mm piing of Soil vapor.

soil. and gzoundwntcr, aquifer clmract_nzauon test_, soil vapor cxl_action tests, bmrespiratlon
t_ts. and fate and warts p_rl modeling.

Project Engineer for pilot testh_g and installation of two bloventing systems at Egiin AFB.

Florida at two fotme_ Cue _'aL.fin g areas using almoSpheric oxygen injection to stimulate _d

sustain aerobic blt)degradation of full,contaminated softs. Conducted baseline biorespJralinn
tcSLs In me,sure in-site bJodeg_adati(m rates of _el hydrocarbons. Conducted _m gtr

peffncability te_t to evalunte the radius of blf]ueoce af the _ injection well. ]nstMled blower

system _d pez_ormed system start-up.
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Project Engineer for an air quality dispcrsion modeling pn)jccl for _at indusuizl client in

Georgia (USEPA Reglon IV). Ut_tiT.cd EFA emission models and the EPA Indust_al Souse
Complex OSC) M_icl to simulat_ the airborne rc]ea_, lyansport, and dispcrsion of site

coqtarntrtm,s tim[ were expcclcd to arise from the remedial action at this Super_ $[¢_.

Clmmlcals of concern includcd v_dle ami s_mivoladle organic compounds that wera

detected tq the waste, soil and Icachala. Compound-spc¢ific vo]au]e Rrtd fugitive dusE

emls_ion._ we.re, calculated for a vari¢ly of reznedlal soul_¢s inclu(fing w_ exert.Jar[on.

Ioa_fing of c_cavat ed w_cs into dump Iracks, unloadlnjq of cxcavalCd w_.qtc Ohio v.._5Ic pi[e_.

sln_ed w_ _l_s. accumulaled Ie.achate in th_ excavation. [md 8 drum fqaDce_sin g are_. Thc
Calculated cmlssiun rates, sou_ ml'ormation ` .Rnd r_glon-spc¢ific m¢lcom]oglcal dP.[a were

input ;nt_ the ISC model to simutatc the dispersion of contaminants from the Site. The

polcmiat for adverse air qualily for onsi_c workers and nearby lesidenccs wcr_ examined

through cc_nparlson of modcl results to health-based cn¢_na and odor tltmsholds (i._. odor

complainls). Based on the model results arid Ihe comparative analysis, an air monilormg
_URI_g y for the rcm udlal _tction was developed. R_cor_rlend.3ttol_ w_ made coRcc_g thc

following: the optimal se_on (time of year) for _mcdiatior_ in order to minimiz_ th_ polentlal
for air quality impacts; th_ possibl_ rclocatton of nearby _sld_nces durm_ remcdiat_n; Rnd

the nceai for sopplcmental engineering conCYols durin_ ¢ennedla_on to reduce contaminant

_mlss_ons into the almosphcr_.

Hydrologist Conducted ine[imlnary duSlgn of an cxcavft[ion dewa[ertng system to b_ uscd
dmln_ r_m=dia] acdon aI a Supcrfund site in USEPA Region VI. Utilized USGS MODFLOW

_roundw&ter flow model to cstlmRlc thc groulldwalgr ]eaka_c rate irtto dcw[ttc_ cxcSValiOll

pits. An economic analysis was performe_l ha conjunction with th_ modullng effort Io

minimize the c_timatcd groundwater tfcatmcnl costs associated with oi_ratlon of the

dewmerin_ system.

Project Ensineer for an air quality modeling project al _ Supeffund site in Lo,lsiana (EPA

Regiun VI). Volatil_ and fugitive dusl e_issioR_ were consld=red for a vancly of remedial

acdvit ies in cllld [ng w_[¢ excavation+ Ioad_g and unlc.adin_ of dump trucks. 8rid w_s_ storage
plies. Cc_tamwa_ tncluded volafilc c_ganic compounds, scmi-vo]a_le organic compounds,

_rtd m_lfils. Th_ calculated _mlssiun rat_s, sourcc informally. :fftd rcg_on.spccifi_

m ctc_3ro[ogical data wcr_ inpul into thc EPA [SC mode] Io sire'diane the alrbome: dlspersion of
contamimmts during sh_ rcmedialwn. Odor tlu_sholds _d vado,s heath-based criteria wcrc

thcr. ¢ompaJed to aifbomc COfiCCfdr'_liOi_ calcnlatad hy the mt_del to draw uoncItision$ _d

makc rccc_nendat_o_ eonc _ming pocndal c[fcc_s (i.c. odor comp]aints an¢l _dver_ health

_ff_cls) Io _s_dent_ ]ivln 8 n¢_tr the Sitc

Hydrologist. Conducle, d a hydraulic cvaluatlon of Rn cxlstin_ g_urtdwarer recovery system
(under FDER Consc_l Ordcr) at Egl[n AFB. Florida to as se._s the syst_an's _ffecfiven_s in the

rccovc_ ami mitigation of contammaCed groundwater und_rlylng thc site. Respon_ihilitie_

also [ncl.ded icchnical planning ar,d imp]emcntatiun of a r_covely system perform_tcc t_t in

which site specific hydrologic and system performance data were collected

Hydrologist. Conduc[ed over 25 aqulfcr pumping te_Is in a varleiy of hydrog_logic

enwronmcnt_ including tes_du_J soil, soft weathered rock. glacial till. fiactm_t bedrock, karst

bedrock, and coastal plain ._*nds. Responsible for all _sp_: _ of aquifer testing _¢ludm[_ le.s¢
plannin_ artd desly_fi, rnob[]izatlon. [e_t peri'nrmance, mm,lagcmcr_l of ¢c_lt0_t h3atcd dlsclmr_ c

waler, dala _uc_n. analysis, mid interpn_tation.
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Dec. 1989

M_.1991

HydrologisL ResponsibJe for the development of key poruons of _n Interim Correelive

Me_re_ Study for a major indu_l_ial diient, utilized USGS MODFLOW gfotmdwater flow
model m evaluate the hydrauLic ef[ecuveness of recovery wells and trendileS (french drain)

uc_lplet_d in the s]_allow aquifer SySleml to inler_cpl le_achal_ mig_tlrtg from ]fisloria w_l_

disposal are_. Recommmadafio_ _id_ssm8 d_e size mtd placement of the shallow
containment sysl_xrt were: pfovlde_ based on modeling r_ul_.

Project Ensineer. Involved in all aspects of a Pr_llmiJ_?a_ Assessment S_dy under the
IyL_;tal]atlon ReSlOmtlo_ Y_ogranl eu_mlxassing over 200 potential haT_u_ous w-.:1_te 5ires BI

Eg[in Air Force B_ in USEPA Rcgic_a IV. Responsibilities m_luded performance of site

t_c_ssance, fe:vmw of historic d_unte_nts, survey of regional waler supply, and survey of

z_giofial ter_str_l and aquatic ecology. B_d on the _forcmenlloned rc_,rch.

r4_=ommendal_op_ add_sslng fur tiler actlc_ or no forth_ _llon were pro v_ed on a _te-by-$ile
basis _ p_rt of the Prdimlna_ A_sessmrmt Report

Hydroluglst (19_0-1991), Responsibilisi_ dieludod the opemuon _nd evaluation of

gfot_dwatef flow tuod_ls and coltramiltfiltl _rt modBIs, th_ m,amtenone_ of _t computer

13o_ed well logging program aqd ad_uoaoJ so,ware development pz_jects using FOR_AN,

SQL at_d INGP, E_ Database Management in a Unix opemtlng syslem.

Georgia Insti_te of TechnOlogy, Allm_t_ Georgia. Graduate Research Assistant Thesis

topic - Optimization of Well Locaqon in Acluevmg Containment of Contaminant Plumes,

Developed a two-dimeJ_ien_l, I-mite element g_ottnd_vater flow modBI for heterogeneous,
adisotropt_ smgle-laye_ aquifers. Developed a two dimensional, fidite element advectiv_-

disVer_iw transpo_ model. DeveloI_d a compute[ soflwar¢ package Io graphically display

gfottrtdwater ",_lDci[y and ]_ec r_JIts from 3 tJ_ree dimeTL_iOI_d, rtnlt_ element

grottndwamr flow model. Exlen_ive FORTRAN prog_mmnmg ex perter:ce.

EBUCATION

B.S., Civil Enginccdng, December, 1989, Georgia h_slitule of Tedmology. Aflame. Georgia,

M.S. Civil _aginccEulg, March, 1991. Geo_gul Institute of Technology, Atlanla, Geotgi_

PROFESSIONA_ AFFILIATIONS

l_mfession_ En8 hae_r (Georgia Ma_h, 1996, No. 22585)

National Ground Water Associalion {Member)

PAPE_g AND [_IBLICATION_

"Oplin/al Well Location ha Conlaminant Plume Contammenl," Mas_tas "l'aesis. Ge_rgla Institute Of
T¢chilology, Atlanta, Georgia, 199 I.

"Vapor Exwacdon Design Usm 8 a Three Dimensional Numerical Ground Water l_ow Model," HMC-Soulh

1992, N_w Orle,_s, Louisiana, 1992 (c_uthors H, G, Staes and S. A. Ramlof0.

"Optimal I_ign of Groundwater Captm_ Systems Using Segmental Velocity-Dtr_cuon Co_lraln_."

Ground Water, Vol. 30, NO, 4, July-August 1992 (coauthors M. M. Aral and F. AI-Khayyal).

"Ushng Aquifer Ptrmping Tests to Reduce Uneellamty m the Excav'_non l_ewatedng Design at the CIBve

Reher Superfund Site," HMCRI Supeffund X_V Conference. Washington, D.C., 1993 (coauthors E.G. States
and Vito F_ore).
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Biographical Data

SRINIVASA MURTHY DASAPPA

Envirc_mental Eagiaeer

EX_ER] ENC_ SU_'LMtt Ry

Over nine years experience m envuonmcatal engLneCnng consulting, SubstanlmI cxpcrtcnce m h.Tardous

w_le skte invesdgadons, feasibility studies, remediM desigl_, and consuucttons. Experienced h_ landfiLl dcslgn,

co_$L,_0cfion spcciflCauon, and constantine supcwision, Expefieileed ill dewlopmem of pollution pxevenfion
mtd wau¢ managemem plans Also. ex[_;fle, flcPxi tit thdDstilal w_l_wa_f treatability sl3tdle.% pfelimin_a3_

design, and cost e_,im_qon of trealm_nt _dternatives. Strong backgrouna in the interpretation of federal, state,

and Ioc_ regulations goveramg h.7*_oos wastes, Solid wastes, wa_Tewater, ana stona water management.

EXPERIENCE RECORD

1987-Dam Parsons Englneermg Sclenc_, Inn Environmert_l F_gineer. Expenenced m remedial design

and oversight of remedial ztcfion impleme_tatio_ at many h_7.nio_ w&_t_ SiteS. Authored
remediatioa work plaax, ccmswacuon QA/QC plans, eonstiucfion specifications, am1 _mediM

BCdO ft _0ol'_.

• Designed the i_mediatlon of two surfat_ lmpotmdmetlts _.1 _rl h_dus_ site by in silu
sLabihzation, gad supervised the remedial constrdetion and subsequent impoundments

closure by s_ili_d wl_tc icmoval.

• Designed the remedlalion of art industrial h*7-rdOtLS w_tc ]andFlll by itl _fllt stabilization
and _onstr_ctic_ of a modifier RCRA landfill cover. Per folT_ed onsite _uper_islon of the

remt_iaJ action cnr_m_etion. AI_0, project engineer for the groundwater t_medladofi

program implemented at this site,

• Surmised the closure construction of a haz_r_nu_ w_l_ sttr_a_ impoundment by

cons_olidatlon of sludges using _ttrchargc and constnJetior+ of a RCRA coveL

• Pt_p_r_d the remedial design for & Supeffund site. The rfmcdy il_nluded eO_$_C_O_ of

lined w_te staging arc&_ l_nOfill excavation, backl-tEi_g and c_Fpmg. Resident engineer
during the tmplemnnta_on nf the desigfi.

• McqZged the ptepamuon of a remedi_ design for a I_drfll trader th= RCRA Corrective

Action program. "l_e design mvolve_ an anchored sheel pile wail, storm water stroct_s
End _onstfOel_on Of Soi] cover.

Expc_enccd m RI/F_ Wojects for ha'_a_dous wasm slms, including indusl_al sites, federal

faeHitie_ _d CPJ<CLA site_ Experienced in RI methods such _ geotechnicaJ methods, S4Y_I

bongs, monitoring wells, soll g_ smwcy, and environmental media sampling. The FS

experience includes evaluation of varlottsphysical, chcmicM, and bioremediation technologie_

for treatment of contaminated envimamenral media, Authored RI work plato, field $,_mpling

[_lans, QAtQC plans, FS ncports, project health and safety pl_mA, ttrtflILl rc_orts.

• Designed and conducted ]/Jt_ S for two surface impou_I_u_en_ cc¢,_inlnoe ha_=_Otlg
sludges at an industrial site. /tJso, perf_,,_.,.d fcfLsibilily study for remediafion of
g _un_wau_r at th_ site.

• Performed RI/FS for w_tcs anti g fotmdwatet at a h*_nrdot_ waste in_d ftH l_,atnd at

indt_ula] manufi_ctunfig faciht y.

• Conducted RI/FS for an Air Force b_c in Kansas. The project included landfltts, spill
sites, and rife fighting _ loc_t ed on the _.
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• Conducted RI/FS for a state supcrilmd site. m Texas. The site Involved two h_tdous

waste deep inj c¢llon wcIIs,

• Performed FS for a CERCLA site mvoWing ftl¢l storage areas at an Air F_roe ba_ lecdt ted
m Alask_

• Conducted Corrective Mcaxums Study (CMS) to identify, develop and evaluate remedial

altemauves for a ltmdflll site at an Air Force base in Mi_isslppi.

In addition to )he RI/F$ experience, also developed detmled designs and procedures for elc_u, re
of WMUs such as stm-aee impotmdments, waste storage tank systems, container storage areas,

municipal landfills, and miscellaneous solid waste matmgemant systems at mdtt_tdal facilities.

AIs0, conducted IInaJ closure of two indmma] plants operating under RCRA mtertm status.

Conducted closure investigations and supervised closme implementation aetivitie, s Authored

¢lo_ttrc work plans and closttrc eerllfieation r_porls.

Experienet:d in design and conslrtmtion of Itmdfilis. Developed design drawings, authored
eoastracllaa specifications, CQA plans, and closure plans.

• Designed landfill excavation, clay liners, flexible membrane liners, geotextile_, and

lemcbate collection and removal (LCR) systems for an industrial nonhl_:tatdous solid waste

landfill, Evah,r.t_'d landfill g_ generauon and migration, mad designed a passive gas

removal system. Also, performed CQA inspection during constnictton of the lmldfil].

• Performed or_ite inspections during the construction of clay liner, flexible membrane
lme_, geotextdes, mad le_cham detcelion atad LCR systems for a hazardous w;_s te lanctfill.

" Developed preliminary designs Rnd eunstruetion cost estimales for a solid waste landfill in

assodallon with the evahtallon of sOlid waste management altematave fee an md_dal

plant.

• Evaluateal storm water m_n_eemeut ahematives far an operating mtmicipal landfill

Evaluated leacMte treatment altea_ativ_ aJad landfill gas generaticm aml relief

requuements for a closed municipal l_mdlill.

• Perfomaed on.site inspeedom dmlng the consrnletion of clay liner, flexible membrane

liners, geomxdles, and an LCR system for a hs;'artJoLIS W_te surface impotmdment.

• Dcsign_i and supervised the constmcllon of RCRA landfill closme covers for a h _'#_rdo_ls

waste IRudfill anad a surface impotmdment.

Experienced m fcrmulauon cf waste management and pollution pmvenllon sWategi_ Rqd ill
_mpa,_ahon of relgted plans.

Coaducted waste c_tefizatton study and prepared a waste management plan for an
indusmal plant. Also, authored spill prevention, cont_L and countermeasures (SPCC)

plan; emergency (contingency plaa; aad a pollution pn_venllon plan involving development

o f source reduction and waste minimization oppormniaes for the plant.

P_paxed SPCC plans aud emergency contingency plans for aa industxla/manufacturing
pbmL aa Amay fa¢ifity, a petaxfleum refractor, and oil terminals.

Prepared a hazardous waste almmlgement plan for an Army facility in Tex&s.

Strong background m the Imowledge and interpretation of federal and state regulatkms,

especially regarding haT_rdOLl$ waste management, Also, well acquainted with tke n_gulallans

[01" nonh_'sQedoILg solid wastes, industrial wasmwater, and storm water mmmgemeaL

Performed regulatoP/ evaluations for vmaotv, projects involving RCRA, CERCL,A, and the

I_A P_S ATL01 _RO PQ S ;_L_I_ IO_DA 5 A ppsM._ 6t 0 _l 1,_ 7 6:o0 piM
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state tfldugt/ial w_[e ma_ag em_nt programs.

• Assisted i_ the prcpgration of hnTnrdotts ¢¢aste Pall AIB pef'allt appllcatlon$ for iwo

industrial plants and an Army facility¸

• Conducted wast_ ¢la.ssi_eation and _ applicalions for notification of w_te sueams

_ncl w_t¢ management units at m_ indus_al plant zaid _t_ inthzstrlal wgstc site.

Experienced in perfomllng wasmwamr treatability studies, feasibility evaluation of t_atment
technologies _d prcli_aln3/_ design and cost ¢stimalior_ of wagtcwater tr_tment alle/Tcative,$.

• Conduclcd bench-scale I/eatabilit y stodl¢$ using blologlcal _rca_mcnt technologies such
actlvlLtcd sludge, rotating biological contactor, and melding filter for mdustrigl

w_Sl_wa_r Also. tlevcinl:_d co_cepttlal de$igtls for w_tcwalcr _nca_mcni alternatives

based on the hcatabilily staidly' data and prepared COSl analysis for prcllmmar_ trcamaent
allcmatlvc_

• Conducted pilot 5calo t_alabi[ily stlldy log LlldlLstrlal wa.slgwat_r c/J/_rnlnlng high 1¢v¢15 Of
I_ilxogen.

• Performed feasibility study for trCal_lent and disposal of leachalc from a mtmiclpal
landfill

Extensive ¢xpeneno_- in the use of PC _J_d Macintosh computex_ Emd m_a_y software pack_es

U_cd AUtoCAD and clvfl engineering design software to d_sign landlills, clo_ah'es, and RCRA
cove_s. Desi_aed user interactive database to manage al_alydcal and field data for several

hazaz_OtL_ w_tc site invcMJg atiol| and remedmtlon _rojects.

1986-1987 The University of Tcx_s at Ausftn, Graduate Research As_stant. Designed and conducted

research on tn_ata_lily of chloroph_nols in soi_ _s part of EPA-spot_sored _search on land
treatability of h_TnrdOtlS chemicals. Evaluated biod¢grada0on of chemicals in soiI-Uased

treatment systems as a f_nollon of cbemit_t loading and toxioity. The research resu[Ls are also

applicable to bio remediatlun and natttral attcntmuon processes to _eat con tsmthated soils¸

EDIJ CA'I_ ON

Bach©ior of Engineering, Civil Eagineenng, Bangalor¢ University. B angalore, India, 1985

Mastcrof Sciencem Envimnmcn_ HealthEngineering,The UniversityofTexas,Aust_ 1988

PROF_IONAL RgGIS'I_A'rlo N

Regismrcd Pm fessionM Engthcer, Texas and C_orgia

PL_LI CATION$ AND PRI_Eh_I'ATIONS

Dasappa, S, "Detoxiflcatio_ a_d In_nobillzatlon of Chlorophclmls in Soil" Masters thesis, The University of
Texas atAus0_a,1988.

_sappa_ S. and R.C. Loehr Detoxillcaunn mad Immobili_auon of Chlompheno s m Soft, presented at the
WFCF National Conference, 1988.

DIL_app_ S. and R.C. Lc¢_,r "Toxicity Reduction in Soil-Ba_d Tx_tt_llt_t Systgms," _lP_d at th_
ASCEJNCEE Nauoaal Conference, 1988

Dasappa, S and R.C. Loe_hr"ToxicityRoduc_on in Conmmlna_d Soil Biorem_iafion Process,"Water

Research, Volume 25, No. 9, pp, 1121-113O, Septe, mb_r 1991

D_appa. S. "Poh¢y Oplio_ to Achieve Co_t-Effc¢1_venes_inSupor_md Prog_m," pre._nw.d alSu_rP,m6
Conference, Washington, DC, November 1995
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Bio_ap_lDa_

LAURA J. W_t_Ey

Environmen_lScientlst

EXPERIENC g SU_A MARY

Over SCVC[I ycals eXpCl_Cncc as _'.dxonmcnlR[ ChemisI ilicluding voladl_ organics, pctrolctt_

hydrocarbons, and GC ssmivolatiles Additional experience m Icchninal writing, dam vRlidadon and QAIQC

J$sncs.

EXPERI I_N C_ RECORD

1994-Date P_ns Engineering Science, Inc., Enviro_waenml SclentLst Responsibilities mclqde
quality _stttance _sn_£_ment, dam vafidation and review of data validation/site stmnmarics

for hazardous w_te site projects by CVSiu_fin_ 8Dalytic_] lft_IC_ datfi for CO/tfol_l]l£_C_
wi03 Specific Q/k/QC pr_ojecl procedtt_s ,and USEPA CLP National Ftmctional Guidelines.

Experienced in wnung Quality Assurance Project Plans (QAPjPs) and technical reports for
clients,

Relevant experience includes Validation of dam for Cape Canaveral Aur Force Station
(CCAFS) m Florida, as well a_ final review of SD(3 and site _rmmaMes, AlSO involved in

the preparation of the Environmental Conditions of Property Report (ECP) fc¢ CCAF5.

Data Management for Chanum Air Force B_ in P.amoul Illinois. [3uttes fo r this site

include immediate data qu,alxty assessment of ar_iyucal results from the laboralo_ for "m

the field" decisions on further action, as well as managing ell anglyucal data-

1991-1994 lEA, Inc., GC Supervisor, Responsible for managing nil operations of the g_

chromatography deparmacnL thcludmg hlrmg mad miming of personnel, orde_g eqmpmenL

installation and mathtenancc of instmmenmtlon. Other duties included writing and updating
all Standard O]_ratu]g Ptocedmcs (SOPS) for the department including volatile organics,
[:ctrolctmo hydrocarbons ('rPH) and GC semivolatiles; technical review 0_nd revision of

QAPjPs; final review of CLP and other data package_ and generatxvn of _.,_bases;
conducted roufin_ deparmmntal audits, as well _ cli=nt toms and/or audits; mad addres.sed
technical inquiriesfrom clients

1988-1991 Assistant Supervisor/GC Chemist. ResponSiblB for ccordinatmg an0 anaJyzmg _&mpl_ for

volatile organles, TPH, phenols, polynuclear aromatic hydrocarbons, acroleirdt_t_flointnte,
ethylene dibromide and special projects; p_epared data packages; performc_l routine
m aint crmace and troubleshooting proexxlnres for insmtmentatlon

1986-1988 USDA-ARS, Biological Lab Techniaia_ Regpcnsible for designing and Conducting

biochemistry experiments, using ggs _md tiara-layer chromatography, spectropbotomeL.3, , _Jld

radiologica] _ays; mMn_ainir_ MI lab facilities, including rcpatr of analy_cal
msmtmenlation; and recording, teporiing and arr2aiving all results.

EDUCATION

B.S., Biological Life Sciences, 1986, North Carolirta State Umversity, Raleigh, NC

I_.PA gS_ AT_ .01 _R 0 PO_ _*L_D_B ] C_gFI T pYLJ _6
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US Army Englneerin 8 and Support
Center, _unLsville

ATTN: CE_C-pH-AE/Pa rker /205-895-1387

PO Box 16OO, Hun_sville, AL 35807-_301

k _NT_Om FA(ILIT_C_E T

• par_ons Englne_rlng Science, Inc_

_Mz_o _7 Executlv_ _ark South_ _E
Suite 500

• A_lanca, GA 3Q329 •

to DELVER TO F_8 _ B_ I_(eJ

Sea Annex Z

la. M_L INVC_E$ ro

See Block 9, $F 252

c[xrlFr[o FORNA.

_,_OEROMS _G

B OESTOT_IER

See Appendix A, Annex Z

Parsons Engineerin G

NA 97 2020.0000 AO 97 08 8130 _9300812000 01110 25CZ 001JTD

_JAN_

Your revised proposal, da_ed 10 S_p_ember 1997,
is accepted and fully fun_ed in the amount o_
$4_2,354 ($_20,6_L in eati_aced rel_bursabla

cost_ and $21,713 _a fixed fee).

Appendix A, Annex Z, pages AZ-1 _hrou_h AZ-40

ar_ attached hereto and _ade a part h_reof.

Task order co_pletion date is 3D November 1998.
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APPENDIX A

ANNEX Z

STAI'_NT OF WORK

CHEMICAL WARFARE MATERIEL

ENGINEERING EVALUATION/COST ANALYSIS

DE_'_SE DEPOT _MPHIS, T_ESSEE (DDMT)

1.0 _. The work required under this Scape Of Work

(SOW) falls tinder the Base Realigr_nent and Closure {BRAC) and in

support of a Remedial Investigation/Feasibility Study (RI/FS) at

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 Depart/nent of the

Army and is currently owned by the D_partment 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

environment. These actions will be perforlned in accordance with

the Comprehensive Environraental Response, Compensation, and

Liability Act (CERCLA}; the National Priority List (NPL); the

Federal Facil£ties Agreement (FFA) between DDMT, EPA, and the

State of Tennessee; and the National Contingency Plan (NCP). For

any actions on site, achninistrative requirements of Federal,

State, or Local permits are not required, hut the substantive

permit requirements shall be 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 a_omalies and not perform intrusive work directly on known

ano_a!ies. 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 CBDCDM

team for guidance.

1.3 S_t_ _m_rln_i_n. The Defense Depot Memphis, Tennessee

is located within the city limits of Memphis, 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 IDD_LE). The depot is

undergoing Base Realignment and Closure (BRAC} activities.

1.3.1 Main Depot _ea. /_rchives Record search indicates no

evidence of the burial er 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 CW_4 was in 1946, Operable Unit i (OU-

i) (at unnumbered site) (shown in A SR as _ea A), with the

neutralization/destruction of the German Mustard Bombs. The last

known disposal of C_4 is the burial of Chemical Agent

Identification Sets(CAIS) in 1955 or 1956, at OU-I, site #1 [also

shown in ASR as _ea 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) (consistin 9 of RHI95

and Acetylene Tetrachloride). In addition, food stocks

(rations), acids, paints, herbicides, and _edical waste were also

destroyed or buried in pits. Conventional ordnance (war

trophies) were also destroyed in the Dunn Field Area followin 9

World War If.

Con_raGt DACA87-95-D.0018

Task Order Z 09/19/97 AZ-2
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1.3.2.1 Dunn Fleld, unnumbered site, (Area A}, measures

approximately 200 feet wide by 1359 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, AK, 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 at DDMT by shooting into the bomb

casing, draining the mustard into a slurry pit (40 feet long by 8

feet wide by 12 feet deep). The empty bomb casings were

destroyed by detonation (the 5002g bombs did not have explosives,

the 250kg bombs did have an explosive burster}.

1.3.2.2 Dunn Field, Site #i (Area B), measures

approxlmately 200 feet wide by 1200 feet long and approximately

5-I/2 acres. In 1952/1953 and again in 1955/1956, Chemical Agent

Identification Kits were buried (kit type unknown}.

2.0 OBJECTIVES.

2.1 The objectives of this task order include:

2.1.1 TO deteznnine 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 recommend removal

action.

2.1.3 TO develop a removal action plan that satisfies the

EPA, State, Federal Goverr_nent, and public concerns.

2.1.4 To provide location specific clearances for units

within the suspect areas in orde[ to facilitate progression of

RI/F$ investigations.

2.1.5 TO prepare a risk assessment for the site.

2.1.6 TO devise and Compare feasible alternate actions

including a no action alternative.

Cantr_ct DAC_AOT°_5-D-DOI8

Task Ozdez Z 09119197 AZ-3
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2.1.7 TO prepare an Engineering Evaluation/cost Analysis

(EE/CA) report that reco_ends 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 T_KS

3.1 TA_K 1 - PRVDARV WORK PLAN IWPl . The A-E shall prepare

and s_bmit 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 s 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 i_formation regarding the

Dunn Field Area (Ref 9.34 to 9.44). A site visit is authorized

to assist in the pzeparation of the Work Plan. The site visit

team shall not exceed three persons and shall include one Senior

gXO Supervisor. The site visit shall be coordinated with the

Contracting Officer (COl and DDMT at least i0 days prior to

arriving on site. _ 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 _.SSHP may b_ obtained from the CEHNC Safety

Office. The Work Plan shall include the following sub-plans and

Standard Operating Procedures (SOPs).
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3.1.1 Hpslth a_ _af_fv Pr_m f_EPI. The A-E shall

develop and maintain a Health and Safety Program in compliance

with the requirements of OSHA standard 29 CPR 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 he made available upon recD/esf. The

A-E shall develop a Site Safety and Health Plan (SSHP] in

accordance with [lAW) hhe 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_ne_i_ _iial_tv A_llramcA _r_j_ct Plan. The A-E

shall reference the "Defense Depot Memphis Tennessee Generic

Quality Assurance Project Plan (QAPP)" 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 QAPP 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 Sit_ SD_clfl C Gennhvsical Inv_stisa_i_n p1_n , 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 Ehe methods, equipmenu, locations, quality

control, and quantities of geophysical investigations proposed

for use during field investigations. The plan shall doc11_enf the

reasons behind the selection of the eguipment and methods to be

used. The A-E shall ensure that the equipment selected to



277

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 SD_clfi_ chemical Data. Lab_rm_v _nd Vi_ld

Work Pl_nI_l 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 eccuipment fo be

used. This plan shall also include the number 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 nLunber of

analyses to be performed. The plan shall describe field

investigation and decontamination procedures applicable to both

CWM and HTW field sampling. ZKDEC laboratory certification for

CWM analysis procedures are required. Additional requirements

are identified in paragraph 6.D.

3.1.2.3 _itp _m_Ci_iC T_Tp_t_Btiv_ Dpr_v_ W_ e (TDWI

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,

treatmentCif 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 facilifies; site storage and security;

treatment(if applicable); transportation; _anifesting; and

storage time limits at a minimum_ CEHNC approval of the IDW

procedures shall be obtained in writing prior to A-E field

mobilization.

3.1.3 Work, Data, and COSt Management Plan (WDCMP}. The

appended WDCMP shall contain a schedule for the accomplis_Lment of

C@ntra_t DAC_8_ 95-D-0018
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the tasks described in this SOW. The WDCMP shall also modify, if

required, the ozganization structure; the assig_ent 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 Enviror_ental Protection Plan (EPP). The A-E shall

prepare a brief Environmental Protection Plan which describes

field activities to be performed and potentially impacted flsra,

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

mitigative measures necessary as a result of potential impact to

environmental resources by the actions in Dunn Field.

3.2 TASK 2 - PERFOBM SITE CH_CTERIZATION.

3.2.1 Geophysical Survey. Gesphysical Investigations will

be a major part of the Site Characterization for this progect.

The geophysical investigations shall be managed by a qualified

geophysicist (i.e., an individual with a 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 Surface K_i] _]_Z 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 C_ or decontamination produces. Each sample

shall be divided into a minimum of two sub-samples. One sub-

Contract DACABT-9_-D-0018
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sample shall be 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 GoverDment 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

Government 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 Govern1_ent 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 number, depth, and location of soil

borings shall be proposed in the Work Plan for Gover_ent

approval. Subsurface sampling points shall be located to the

nearest one foot (I.0 ft) horizontally and to the nearest one-

tenth of a foot (0.i foot) vertically.

3.2.4 Mn_itnr_m_ WP]_ There are approximately 21

monitoring wells (within the upper 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-1, Site 81 (Area 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 slde 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 nu_er, 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 Ana]vsi_ nf _m_]m_. 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 conduce 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 C_4_ shall be immediately

handled as described in the approved work plan. The s_dmples

shall be subdivided for i) CBDCOM head space and 2) E_tDEC

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 C_, 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 s_mples shall he taken

at each proposed sample location or depth. One sub-sample shall

be used to take off-gas head space readings to insure CWM is not

presenf in the sample. _nother sub-sample shall be analyzed for

CO_r&C_ D_8_-9_ D-0Q18
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CWM/OE and constituents/degradation products. _dditional samples

as identified and approved in the work plan shall be collected

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

restrictions shall be applied to defining the extent of

contamination.

3.3 TA_K 3 - T,_T_ R_PQ_T_.

3.3.1 Ana]v£ieal Letter R_nnrt. The A-E shall submit a

letter report with the analytical results as soon as they become

available. This report shall identify s_ple identification,

sampling location and depth and provide the analytical results.

The A Z's opinion of the data's completeness, accuracy, and

possible contamination trends should be presenzed.

3.3.2 TDW T,_tt_r RPnqrf. A separate letter report for IDW

shall identify, at a minimum, the container identification

number, the location and total number of containers in each area

and site wide, the nu_er 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 G_mhv_i_1 Rennrt _f Fi_l_ D_. Field report(s}

shall be provided that contains the geophysical digital data that

is transferrable to CEHNC electronically.

3.4 TASK 4 - IDW DT£POSAL 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,

Cantrac_ DA_ 95-D-0_18
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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 ot IDW shall be obtained in

writing from a minzmum of three independent sources.

3.5 TAS_ 5 - MRV_M_ AN_ pT|RT.TC T_[._MV_T. 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. ASSUdne four one day _eetings

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 BAB your

plans, findings and recoramendations.

3.6 TASM 6 - RECOR_ _N_ _T]_MTT VTDEO TAPE.

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 P_

proceedings.

3.6.3 The video tape shall be standard IrHS _-inch color

tape with voice background describing the actions being filmed,

containing a maximutm of 120 minutes footage.

3.6.4 Two copies of the vldeo tape shall be submitted as

part of the Engineering Report.
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3.7 _. The A-E shall, during the

life of the Task Order, manage the Task Order to accomplish the

Statement of Work Appendix A. A/I 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. As 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 T,_CATT_ N SURV_y_ AN D _A_PTN_.

3.8.1 DXO Safety. During all field and intrusive

activities, the survey crew shall be accompanied by an EOD

specialist who shall conduct visual Unexploded Ordnance (UXOI

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 prier 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 Goverr_nent. 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 nunZoer; 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

_erican Datum of 1983 (N_83). 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 (8.01

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 _erican Vertical

Datkum of 1988 (NAVD88). Reference 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 n_
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smaller than one inch equals 100 hundred feet (i inch - I00 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 Survey.

sheets, computation sheets,

Copies of all field books, layout

abstracts, and COmputer printouts.

All of these items shall be suitably bound, and clearly marked

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 sf all soll borings, monitoring

wells, sampling points, and sampling pits showing their

coordinates to the closest l.O foot and all the required

elevations.

3.8.6.4 A "Report o£ Establishment of Survey Mark"

(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.Ol

foot), a written description for locating the monument 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 10O feet on reproducible ]Mylar)

drawings. One original copy and four blueline prints of each

fin=l drawing shall be delivered to CEHNC.

3.9 TA_E _ p_R_OP#4 RI_K ASSESSMENT. The A-E shal_

complete an evaluation of site risks using results from the EFA

Kisk Assessment Guidance for Superfund (RAGS) (Ref 9.34). RAGS

evaluates chronic human health and ecological risk attributable

CcnEract DA_A_-95-DI0018
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to exposure to chemicals released into the environment. RAGS

results defining risks resulting from chemical contamination

created by release of CWM constituents into the enviror_ment shall

be determined by the _E. Results of RAGS shall be integrated

into a combined discussion of overall site risks included in the

EE/CA Report.

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

recolamendations made by the _K. 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

reconunendations 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/CA}. The textual portions of the repor_ 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 p=esented. 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 assessed the A-E shall identify and analyze

removal alternatives.

3.10.2 Evaluate Institutlona! Controls. The EE/CA report

shall 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. Institutienal

controls rely on the existing powers and authorities of the

Government agencies to protect the public at large from OE _isks.

Instead of direct elimination of the OE from the site, these

plans rely on behavior modification, and access contrQl

strategies to reduce or elimlnate OE risk. The objective of this

report is to document the Government 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 lazge from OE hazards. Additionally this report

should document the obligation of Goveznmenc to protect citizens

at large from safety hazards under tort law.

3.10.2.1 Institllti_nal Data survey FnrmS. Basic data for

the institutional analysis will he collected on forms to be

provided by the Gover_ent. These forms may he reproduced

locally. This data will be collected by a professional Uzban

Planner or equivalent through telephone and personal contacts.

This data will be safeguarded and protected from unofficial use.

3.10.2.2 Tns_i_lltinn_l _*immari_, 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 Publlc Safety _/nction

o Land Use Control Function

O Financial Capability

o Constraints to Institutional Effectiveness (OE Safety)

3.!0,2.3 Institlltiema] An_]vsis Report. The basic report

wi!! follow this outline and shall be contained in the EE/CA

report as an appendix:

293
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o Purpose of Study

0 Methodology

o Scope of Effort�Selection Criteria

0 Acceptance of Joint Responsibility

o Technical Capability

0 Intergovernmental Relationships

o Stability

o Funding Sources

o Reconunendations

3.10.2.4 _l_nat_v_ D_v_l_m_. A f_ll 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

co--unity, 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 ef

behavior modification.

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.

C0ntract D_CA87-95-D 8818
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3.10.2.5 T_itn_]ona| C_tr_l Alt_rDRtiv_. These

alternatives will be based on the opportunities to satisfy

project objectives discovered while executing institutional

analysis.

Access cnnt_1 alternatSv_s will fnvm111ate olans ba_ed nn

o Direct intervention like fencing and other barriers

combined 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.

B_hav_or m_igication _lternatives will f_rmlll_t_ plans ha_ QD

concepts such as:

Notification of real estate defect

Notices attached to building and/or construction

o

o

permits

o Training clinics etc.

These alternatives must be completely formulated. All

management, execution, and support roles will be identified. All

costs to all participating institutions will be estimated.

3.10.3 Recommendations. In close consultation with the

Contracting Officer, the A-E shall recommend a preferred

alternative. This EE/CA report shall be prepared in accordance

winh the guidance contained in "Guidance cn Conducting Non-Time

Critical Removal Actions Under CERCLA" and the outline presented

in Table 2 of this SOW.

3.11 TASK iI - PREPA_V _CTTON M_Mn_A_T_. The EE/GA will

be provided to the public for their review and comments. The A-E

shall evaluate any conunents provided by the Contracting Officez

295
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from the pttblic 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 TASK - 19 SCM_TTL_. 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 SOHEDLr_ OF MEETINGS _ DELi_RAB_S

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 99

Final EE/CA Report 3 Jul 98

Action Memorandum Draft 16 Jul 98

Action Memorandu/n Final 1 Aug 98

The overall completion date of _his Task Order is 30 Nove_er
1998.

ADDRESSEE

U.S. Army Engineering and Support Center,
Huntsville

ATTN: CEHNC-OE-CM {Mr. C. Twing)

4820 University Square
Huntsville, AL 35805-1957

COPIES

5

¢_tzac_ DAC_R7-95-D-GDI8
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U.S. Army Engineer District, Mobile

ATTN: CESAM-PM-TA (Kurf Braun)

P.O. Box 2288

Mobile, A_ 36628-0001

Commander

Technical Escort Unit

ATTN: $MCTE-OP

Aberdeen Proving Grounds, MD 21010

Project Manager for Non-Stockpile

Chemical Materiel

ATTN; SFIL-NSP

Aberdeen Proving Grounds, MD 21010-5401

Defense Logistics Agency

Defense Distribution Depot Memphis

ATTN: DDMT-DE (Mr. Glenn Kaden)

2163 _/rways Blvd.

Memphis, TN 38114-5210

Defense Logistics Agency
ATTN: DLA-WS

Alexandrla, VA 22303-6100

USEPA Reqisn IV

ATTN: Mr. Dann $pariosu

I00 Alaba/na St. SW

Atlanta, GA 30303

Defense Distribution Region East

ATTN: ASCE-WP (Mr. Mike Dobbs)

Bldg. i-i, 2nd Floor

New Cur_berland, PA 17070-5001

Defense Logistics Agency

ATTN: Ms. Karen Moran

8725 John J. Kingman Road
suite 2533

Ft. Belv0ir, VA 22060-6219

4

2

2

1

2

4.1 Format and Content of Engineering Report. All drawings

shall be of engineering quality wi_h sufficient details. The

report shall consist of 8 _" X ii" paper. The report covers

shall consisf of durable binders and shall hold pages firmly

while allowing easy removal, addition, er replacement of pages.

A title shall identify the installation and site, the A-E, the

CantraGt DACAS_-95-D 8819
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Huntsville Center, and date. The A-E identification shall not

dominate the title page. All 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 Review C_mm_g. 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 comment no later than 21 days after the A-E

receives the comment.

4.3 Td_mt_flc_imn _f _sibl_ P_r_n_l . 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 Prp_mtaf_nn_, The A E shall make presentations of

work performed according as directed by the Contracting Officer.

The presentation shall Consist of a su_nary of the work

accomplished and will be followed by an open discussion.

4,5 Minl]t_ nf Meet|_gg, Following the presentation and

the public meeting, the A-E shall prepare and submit minutes of

the meeting within 10 working days to the Contraotlng Officer.

4.6 Correspondence. The A-E shall keep a record of phone

conversatlon and written Correspondence affecting decisions

relating to the performance of this task order. A SLLm/nary of the

phone conversations and COpies of written correspondence shall be

submitted to the Contracting Officer with the monthly progress

report.

4.7 M_mth]v Procr_s_ ReD_rt. The A-E shall prepare and

submit monthly progress reports describing the work performed

since the previous report, work currently underway end work

I
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anticipated. The report shall state whether current work is on

schedule. If 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 16th day of each calendar month.

4.8 _. All final text files generated by the

A-E under this task order shall be furnished Co the Contracting

Officer in WordPerfect 6.0, IBM PC compatible format. _/i

drawings shall be on reproducible (Mylar) and digitized 3D design

file in Intergraph Corporation format, compatible with CEHNC

Graphics system.

5.0 S_TY P.EQUIP_NTS

5.0.1 The A E shall prepare and submit a Site-Specific

Safety and Health Pl_n (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 ArLministration (OSHA) requirements

(29 CFR 1910 and 1826), the U.S. Environmental Protection Agency

(USEPA) hazardous waste requirements (40 C_ 260-270}, and the

U.S. _my Corps of Engineers Safety and Health Requirements

Manual {EM 385-1-1) and the U.S. A/_my Corps of Engineers Safety

and Occupational Health Document Requirements for HTRW and OE

Activities (EK 385-1-92}, dBted 19 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 revise and re-submit this document as

necessary _o address all com_nents and deficiencies.

5.0.2 The SSHP shall address the elements as described in

this sectien. The level of detail provided shall be tailored to

299
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the type of work, complexity of operations to be accompllshed 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.

S_l General. The SSHP shall be reviewed, approved and

implemented by a board certified or board eligible Industrial

Hygienfs_ with af least 2 years hazardous waste site operations

experience. Board certification or eligibility shall be

documented by written confirmation by the _erican Board of

Industrial Hygiene C_IH) and submitted to the Contracting

Officer for review. A fully trained and experienced site safety

and health officer {SSHO) (a DXO 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. Government representatives and other

authorized visitors to the site during site operations.

5.2 _ _rnam_ _RfiNn, _la_i ficatin_ _n_

• " . The operational, health, and safety

responsibilities of each key person shall he 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. _n organizational chart

showing the lines of authority for safety shall be provided.

Each person assigned specific safety and health responsibilities

shall he identified and his/her qualifications and experience

documented by a resume in the SSHP.

5,3 Site D_mcr_i_ an_ CDnt_mi_ati_ Cbaracf_riT_fi_n.

Provide a description of the site based on results of previous

studies, site history and prior site uses and activities.

Describe the loca_ion topoqraphy and approximate site of the

site, the sn-site 9ob tasks to be performed and the duration of

Con_rac[ DACABT-B5-D-_OIB
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planned activities. Compile a summary of hazardous substances

and safety and health hazards likely to be encountered on site.

Tnclude ordnance a_d chemical�biological names, concentration

ranges, media in which found, locations on-site and estimated

quantities/volumes to be impacted by site work. The site

descriptions shall be based on results of previous studies, and

the history of prior site uses and activities conducted under

Task 1 of this Scope of Work.

5.4 Ha_a_ K_m_n_ add Ri_ An_)y_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 (TLVs) shall be provided. Action levels shall be

specified and justified for implementation of engineering

controls/and or work practice controls, for emergency evacuafion

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 EM 385-1-1, Appendix A.

All Accident Prevention Plan elements required by EM 385-1-i, but

not specifically covered by these elements, shall be addressed in

thls section of the SSHP. Daily safety and health inspections

shall be conducted _o determine if site operations are conducted

in accordance with the approved plans and contract requirements.
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5.6 Trainin_ All general site workers shall receive ao

hours of initial off-site health and safety training (24 hours

for non-exposed on-site personnel) which is relevant to hazardous

waste site activities, plus three days of supervised field

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

training 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 ]910.134. Minimur_ 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. _ a minimum and as

appropriate the following emergency and first aid equipment shall

be 1_mediately available for on-site use: (!) First aid

equipment and supplies approved by the consulting physician; (21

Emergency eye washes/showers which comply with /_NSI Z-358.1; (3)

Emergency use respirators (worst case appropriate); (_) Spill

control materials and equipment and (5) Fire extinguishers

(specify type, size, and locations).

3O2
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5.8 M_ai_] _,r_zpi]]a_ce. All personnel performing on-site

activities shall participate in an ongoing medical surveillance

program meeting the requirements of 29 C_ 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 2unerican Board

of Preventive Medicine, or who by necessary training and

experience is board eligible. Minimum specific exa2a content and

frequency based on probable site conditions, potential

occupational exposures and required protective equipment 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 site employee.

519 Envirnnmenta] a_d P_nnal Monltorlnq. 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 monitoring/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 excluslon. When

applicable, NIOSH and/or EPA sampllng and analytical methods

shall be used. Personal samples_ where necessary, shall be

analyzed by laboratories successfully participation in and

meeting the requirements of the American Industrial Hygiene

Association's CAIHA) Proficiency Iknalytical Testing (PAT)or

laboratory Accreditation Program. Include, as appropriate,
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real time (direct-read) monitoring and integrated Time Weighted

Average {TWA) s_pling for specific contaminants of concern,

meteorological, noise and radiation monitoring shall be conducted

as needed depending upon the site hazard assessment. All

menitoring and s_pling protocol shall be specified to include

instrumentation to be used and calibration of instruments. All

monitoring results shall he 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 P_M 385-61. The A-E shall coordinate with

CBDCOM through CEHNC.

5.i0 H_at/C_]d _t_m_ Mnnitorinn Heat and cold stress

monitoring protocols, as appropriate, shall be described in

de_ail. Work/rest schedules shall be determined based upon

a_ient temperature, humidity, wind speed (wind chill), solar

radiation intensity, duration and intensity of work and

protective equipment ensembles. Minimum required physiological

moniEoring 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, the

ACGIH heat stress standard (TLV) shall be used. For cold stress

moni[oring to help prevent frostbite and hhrpothermia, the ACGIH

cold stress standard shall be referenced and followed, as a

minlmk_.

5.11 _it_ Cnntrn]. The A-E shall describe site control

measures which include site maps, the work zone delineation and

Contract D_C_@ _ - 95-D-0018
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access points, the on/off site communication system, general site

access controls and security procedures (physical and

procedurall .

5.12 P_r_l and _1)imm_m_ D_cnm_mmlm_inn. The A-E

shall develop and specify decontamination procedures in

accordance with 29 CFR 1910.120, AR 385-61 and DA P_M 385-61 for

personnel, personal protective equipment, monitorlng instruments,

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.

5.13 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 minimu/n it shall address the following elements: (!) Pro-

emergency planning and procedures for reporting incidents to

appropriate government agencies for potential chemical exposure,

personal injuries, fire/explosions, envirommental 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 _opography, layout and prevailing weather conditions;

(6} Criteria and procedures for site evacuation lemergency

alerting procedures/employee alarm system, emergency PPE and

equipment, safe distance, place of refuge, evacuation routes,

site security and control; 17) specific procedures for
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decontamination and medical treatment of injured personnel; (8)

Route maps to nearest pre-n0tified medical facility; (9)

Criteria for initiating conimunity alert progr_, contacts and

responsibilities; and (I0) 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.

5.1_ _t_n_in_ n_r_tlnq pr_eP_llrP_. _nnlmmmvi_ q C_F_] 9

and Work Practi_. 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 incl_sive.

5.15 T,n_. _t_ and Record _ni_. Record keeping

procedures for training logs, dally 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

monltoring 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 daily 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

C@_tr_Ct DACAB7-95-D-0018
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ENG 3394, Accident Investigation Report, shall be submitted

within two working days in accordance with A R 365-40 a_d USACE

Supplement 1 to that regulation.

5.16 _. 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 C_R4 filled OE shall

immediately 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

suspecfed to be encountered. The A-E's $SHP shall specifically

include the topics addressed in this paragraph.

6.0 CHEMIC_ DATAAND I_P_TORY REQUIP.F_NTS

6.1 Onm_tv Assurance Prng_t Plan IeApp). The A-E shall

prepare the QARP. The QAPp shall describe the sampling and

analyses, quality assurance and ql/alify control methods,

eq_/ipmenf, evaluations, reports and procedure_ as required for

the work specified in this SOW. The plan shall describe field

and laboratory procedures. The plan shall cleariy describe how

the A-E shall ensure that sample integrity and chain of custody

of all samples are no_ compromised prior to delivery to _he

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 Keports. 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.(Reference 9.8)

6.2 T'_h_m_v _11_li_#Jnn_, The analytical laboratory

utilized by the A-E foz analysis must be validated or certified

by the Corps of Engineers' Missouri River Division {CE2_D) 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 f_a_iliar with the Contract Laboratory Program

ICLP) requirements and can perform CLP work.

6.3 " . The A-E shall provide the

following data reporting elements: sample ID, sample receipt,

organic and i_organic reporting, infernal 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 fo_ in the engineezlng

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

presentatlon which matches contract laboratory sample IDs to QC

Con_ra_ DACA87-9_TD-0018
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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. An example form is available from CEMRD-ED-GL.

6.3.1.3 General Organic and Inorganic Reporting. For each

analytical method run, the A-E shall report all analytes for each

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 design'ated as such. All soil/sediment and solid waste

samples shall be reported on a dry-weight basis with percent

moisture also reported. The A-B shall also report dilution

factors for each sample as well as the date of extraction (if

applicable) and date of analysis.

6.3.1.4 Internal Quality Control Reporting (at a minimum,

internal quality control samples shall be analyzed at rates

specified in the specific methods or as specified in the BOW if

higher rates are required to meet project specific Data Quality

Objectives):

6.3.1.4.1 Laboratory Blanks (Method Blanks and Instru_nent

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. Surroqate Spike

Kecoverles shall be reported with all organic method reports

where appropriate (i.e. when the method requires surrogate

contract DACA87-95 D 0018
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r

spikes). The report shall also specify the control limlts for

surrogate spike results as well as the spiking concentration.

_ny out-of-control recoveries Cas 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 S_ples. Matrix Spike Recoveries

shall be reported for all organic and inorganic analyses, All

general sample results shall be designated as corresponding to a

particular m_trix spike sample. The report shall indicate what

field sample was spiked even if it was not a Corps of Engineers

project s_ple. 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 _l_Fy, The A-E shall provide a data quality

level that is compatible with an RI/F$ study. The data quality

must 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 Army Corps Of Engineers. The A-E shall provide quality

control of the various analytical tasks performed.

Co_trac_ DACAB_-_5-D-001B
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7.0 SOIL BORING AND MONITORING WELL INSTALLATION REQUIREN_NTS

7.1 G_n_1 R_ml_mp_. 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 bering or well n%u3ber, the location,

sEratigraphy, soil type according te the Unified Soil

ClassificatiQn System (ASTM 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 _o CEH_C no later than 0800 hrs, central

standard time, on the day after the completion of the subsurface

sampling event.

7.2 _,-_I/_. 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 {equired. The specific methods'k.__

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

grbuting from the bottom to the top of the boring with Portland

COn_xaut DACA87-95 D 00]8
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cement grout. If allowed by state requirements, 3% by weight of

bentonite powder shall he mixed with the cement used for mixing

grout.

7.3 Monitorina 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 he

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 (ASTM 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. Immediately above the

sand pack, a five (5) foot layer of bentonite pellets shall he

tamped in place around the casing. The remainder of the borehole

annulus shall be filled with Portland cement grout, placed from

bottom te top. If allowed by state requirements, 33 by weight of

bentonite powder shall be mixed with the cement used for mixing

grout. AfEer 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 _he top with Portland cement grout, and the casing cut

off two (2) feet below ground surface.

COntraCt DAC_B7 95 D-0018
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7.4 Gxn_lnd_ _mnli_g " 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

net recover quickly enough to allow the removal of five well

volumes, the well shall be bailed or pumped dry and allowed to

r@cover.

8.0 P[;BLICb_FAIRS

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 _enerated under this task

order are the property of the Department of Defense and

distribution to any other sources by the A-E, unless authorized

by the Contracting Officer, is prohibited.

9.0 _EP, ENCES

9.1 "U.S. _rmy Corps of Engineers Safety and Health

Requirements Manual," U.S. Army Engineer Manual E_ 385-I i,
September 1996.

9.2 ETL 3B5-I-1, "Safety Concepts for Unexploded Ordnance,"

Huntsville Division, U.S. Army Corps of Engineers, 16 Dec 1992.

g.3 "Environmental Chemistry and Fate of Chemical Warfare

Agents." Southwest Research Institute. Prepared for Corps of
Engineers, Huntsville Division, March 3, 1994.

9.4 "Field Manual on Environmental Chemistry and Fate of
Chemical Warfare Agents." Southwest Research Institute.

Prepared for Corps of Engineers, Huntsville Division, July 7,
1994.

9.5 _mg Regulation (AR] 385-40, "Accident Reporting and
Records," with USACE Supplement.

9.6 DoD Directive 6055.9-$TD, "DoD Explosives Safety
Board," 25 November 1992.
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9.7 "Safety and Occupational Health Document Requirements

for Hazardous Waste Site Remedial Actions," Engineer Regulations
385-I-92, IS March 1994.

9.8 "Chemical Data Quality Management for Hazardous Waste

Remedial Activities," Engineer Regulation 1110-i-263, 1 Oct 90.

9.9 Occupational Safety and Health Administration Standards

{99 CFR 1910 and 1926).

9.18 NIOSH/OSHA/USCG/EPA "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities," October
1995.

9.11 ANSI Z-358.I "Emergency Eyewash and Shower Equipment,"
1990.

1980.9.12 ANSI Z-288.2 "Practices for Respiratory Protection,"

9.13 KCBA Groundwater Monitoring Technical Enforcement
Guidance Document.

9.14 "Test Methods for Evaluating Solid Wastes," USEPA Pub.
NO. SW-846, Latest Ed.

9.15 "_Jnnual Book of ASTM Standards," Current edition.

9.16 "Guidance for Conducting Remedial Investigations and

Feasibility Studies Under CEKCLA," EPA/S48/G-Bg/004, October
1988.

9.17 "Chemical Qualify Management -- Toxic and Hazardous,"

U.S. Army Engineering Keguiation NO. ER 1110-1-163, Current
Edition.

9.18 U.S. Environmental Protection Agency (EPA). 1988b.
CERCLA Compliance With Other Laws Manual. Parts I and II.

9.19 U.S. Environmental Protection Agency {EPA). 1989e.

Methods for Evaluation the Attainment of Cleanup Standards.
VolUme I - Soils and Solid Media.

9.20 U.S. Enviror_ental Protection Agency (EPA); Methods

for the Determination of Organic Compounds in Drinking Water, Dec
1998.

9.21 U.S. Ar_y Corps of Engineers, 1994, Cost Engineering

Policy, U.S. _m9 Engineering Regulation NO. 1110-3-1301, April.
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9.22 Code of Federal Regulations. 40 CFR, Parts 190 299.
latest edition.

9.21 Code of Federal Regulations. [n.d.] "Hazardous haste

Operations and Emergency Response." CFR 191D.120, Final Rule.

9.24 U.S. Army corps of Engineers. 1989. "Minimum

Chemistry Data Reporting Requirements for DERP and Superfund HTW

Projects." Memorandlnu, CDMRD-ED-GL. August.

9.25 U.S. Envirornaental Protection Agency (EPA). 1987.

"Compendiu/n of Superfund Field Operations Methods."

9.26 U.S. Environmental Protection Agency (EPA) . 1988c.

"Guidance for Conducting Remedial Investigations and Feasibility

Studies Under CERCLA." SPA 540/g89/004. October.

9.27 AR 385-61, "A_my Toxic Chemical Agent Safety Program,"

22 June 1994 (Draft with letter of implementation].

9.28 DA P_ 385-61, "Toxic Chemical Agent Safety
Standards,"

9.29 DA PAM 50-6, "Chemical Accident or Incident Response

and Assistance (CAIRA) Operations," 17 May 1991 w/changes.

9.30 DA P_24 40 173, "Occupational Health Guidelines for

Evaluation and Control of Occupational Exposure to Mustard Agents

H, HD, and HT," 30 August 1991 w/changes.

9.31 AR 50-6, "Chemical Surety," 1 February 1995.

9.32 _Personnel and Work Standards for Ordnance Responses,"

U.S. P_qny Corps of Engineers Ordnance and Explosives Center of

Expertise, 8 August 1996.

9.33 DTL 385-1-2, _Oeneric Scope of Work for Orch%ance

Avoidance," August 1996.

9.34 "Risk Assessment Guidance for Superfund (RAGS)," Vols

I and II, US Environmental Protection Agency (EPA). 1989b.

9.38 "Archives Search Report Findings, Defense Depot

Memphis, Tennessee," USACOE, S_ Louis District. January 1995.

9.36 "Archives Search Report Conclusions and

Recommendations, Defense Depot Memphis, Tennessee," GSACOE, St.
Louis, District. January 1995.

Conkzac[ DACABT-95.D.0018
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9.37 "Defense Depot Memphis, Final Operable Unit One Field

Sampling Plan," U.S. Army Corps of Engineers, Huntsville

Engineering and Support Center, September 1995.

9.38 "Defense Depot Memphis Tennessee Generic Remedial

Investigation/Feasibility Study Work Plan, _ CH2M-HIII, 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," CM2M-HilI, 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/E$ Quality
Assurance Project Plan," CH2M-Hill, Inc., March 1995.

9.43 "US Army Base Realignment and Closure 95 Program.

Sampling and Analysis Reco_u_endations, Defense Depot Memphis
Tennessee," Woodward Clyde, June 1996.

9.44 "Defense Depot Memphis Tennessee Generic Quality

Assurance Project Plan," CH2M-HilI, Inc., August 1995.

** Additional References may be incorporafed and will be

finalized at the completion of negotiations.
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Negotiatnd
E_timatea

Reimbursable Negotiated
Description Costs Fixnd-Fec

Task 1 - Prepare Work

Plan $ 55,652 $3,868

$158,551 $6,232

Task 2 - Perform Site

Characterization

Task 3 - Letter P.q_r ts

Task 4 - IDW Disposal

Total

Negotiated
Costs

$ 69,520

$164,783

F.radnd
Esfimamd

Reimbursable

Cogs

$ fiS,652

$158,551

$ 5,194 $ 312 $ 5,506 $ 5,194

$ 4,312 $ 270 $ 4,782 $ 4,512

$1,643 $ 29,112

$ 1,355

$ 34,438

$ 8,916

Task 5 - Meetings and
Public Involvemem $ 27,464

Task 6 - Record and

_ubmit Video Tape $ 1,278 $ 77

'Task 7 - Project

Management $ 32,48_; $1,949

Task 8 - Location

Surveys and MappLqg $ 8.575

_ask 9 - Perform Pdsk
AY.se$$mcnl

Ta_k 10 Prepare

EE/CA R_port

$ 341

$ 27,464

$ 1,278

Task 11 - Prepare

Action Mcm0rafldttm

Task 12 - Schedule

TOTAL

$ 32,489

$ 8.575

$39,048 $2,343 $ 41,391 $ 39,048

$66,751 $4005 $ 70.756 $ 66,751

$ 11,127 $ 668 $11,795 $ 11,127

$ -43- $4_ $ _. $ 43-

Funded Tohd

Fixed Funded

Fee Cuts

$3.668 $ 69.520

$6,232 $164,783

$ 312 $ 5.506

$ 270 $ 4,782

$1,648 $ 29A12

$ 77 $ 1,355

$1,949 $ 34,438

$ 341 $ 8,916

$2,343 $ 41,391

$4,005 $ 70,756

$ 668 $ 11,795

$_- $

$420,641 $2 r713 $442,354 $420,641 $21,713 $442.354

AZ-40
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BNTRODUCTION, This document presents a monitoring plan for the U.S Army Corps of

Erlgineers remediat ion efforts at the Defense Depot, Memphis, Tennessee (DDMT). The purpose of

glis plan is to illustrate the strategy used by U. g. Army Corps of Engineers to monitor the airborne

concentrations of recovered chemical warfare materiel during operations at the DDMT

I.[ Purpose. This plan establishes the policies, objectives, procedureg and responsihliities for the

execution of a monitoring program at DDMT This plan describes the rationale for monitoring

stratngics for area and personal air monitoring and choice of monitoring equipment.

1.2 Scope. This monitoring plan applies to all facilities a[td operations within the DDMT

involving air sampling and the head space screening of soil and surface water containing suspected

recovered chemical warfarh material (RCWM)

1.3 Objectives Theobjectivesofthisplanare:

A. To illustrate the monitoring method _,sed for each suspect RCWM operation performed
at the DDMT

B To assure that all operations are monitored to ensure worker and public safety and health
are maintained.

2.0 RESPONSIBILITIES

Chemical and Biological Defense Command (CBDCOM) will:

Maintain control over all monitoring data generated during this project.

Provide guidance on monitoring operations conducted on-site

Conduct on-site mmlysis and confirmation for air samples and headspace samples collected

from soil and surface water samples

Provide equipment and trained and c_rtifled personnel to operate MINICAMS LAW

Monitoring Branch IOP#16, Operation and Maintenance Procedures for MINICAMS Mounted in

Mobile Vehicles, which is incinded as an appendix to this plan and rpaintain certification data as

parl of fan Monitoring Branch 40-year data.base

Provide trained and certified personnel to set-up, and cafibrate monitoring equipment and

collect monitoring samples for personal and historical moaitonng and historical monitoring stations

lAW Monitoring Branch IOP MT-10 Site Monitoring Procedures Using DAAMS, which is

included as an appendix tc this plan and maintain ceriifieatinn data as part of the Monitoring Branch

40-year database

Conduct ag monitoring operations in ac_rdane¢ with the ERDEC's Monitoring Branch's

Quality Control Plan.

Calibrate, challenge, _ad operate MINICAMS and/or Real Time Analytical Platform

(RTAP) for real time analysis support during remediation operations during fois project lAW

320
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Monitoring BrmTch IoPgI0 Site Monitoring Procedures Using DAAMS Tubes and the Real Time

Analytical Pla'Lform .(RTAP), which is included as an appendix to this plan and maintain
eerZifieation data as part of the McnitoLing Branch 40-year database.

Perform air-monltorlng procedures as outlined in Lhe Scope of Work.

Maintain all sampling records•

• 3.0 MONITORING

The intent o£airborae monitoring is to mdleate to workers when a haz_xdous atmosphere is

present and to maintain a record of employee exposure to airborne RCWM_ thus ensuring the safety

cf the operators, the environment, 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 ports is based on the operation, the airflow in the area, and the

location of the source of agents. \

IN THE EVENT OF A POSITIVE RESPONSE. TO AGENT, IN EXCESS OF 1

TWA/AEL FROM AIR MONITORING AND/OR SOLID SOILBENT ANALYSIS, ERDEC

MONITORING BRANCH PERSONNEL WILL I_TMEDIATELY NOH_Y" TITE ON-SITE

SAFETY OFFICER

3.1 Terms

Airborne Exposure Eimit (AEL) The AEL is the maximum allowable concentration in 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 RCWM operations, a sampling train is attached to the worker The train consists

of two or four Depot Area Air Monitoring System (DAAMS) tubes, which are connected to a dual-

ghrt sampler The dual pol_ sampler ia attached by Tygon or Teflon, tubing to a personal air pump.

The train is cakbrated 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) DAAMS is a portable air-sampling unLi. which is

designed to draw a controlled volume of air through a glass lube filled with a collection material

(for example Tenax GC). As the air is passed through the solid sorhent 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 Branoh laboratory. The

purpose of the _malysis is to determine the presence, type, and quantity of agent collected in the

sampling tubes• This technique will sample do_vn to the AEL (HD -- 0•003 mE/m3 and L 0•003

mE/m3) and provides Iowolevel detection capability for HE) and L.

FI0w Log A record of the flow measurements taken during the set up of monitoring stations

General Area Monitoring. General area monitodng provides an early warning to personnel thai
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there is a problem and that action must be taken The monitoring device or sampling port is placed

in strategic locations in the work area where there is a potential for encoumering agent vapors. The

sample locations are determined based on such factors as the agent involved, the airflow patterns in

the area, the operatlon(s) being performed, and the location of the source of the potential release.

Immediately Dangeruus ta Life and Elealth ODLlt). The IDLH is a conditina poslng 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 Procedures (IOP). Previously approved written monitoring and analysis

procedures used by the CBDCOM at remediation sites

Low-level AIarm. Low-invel alarm is a device used in conjunction with a low-level monitor or

deleCtofi which produces an audible sound and flashing light when the appropriate concentration
above the AEL is detected•

\

Low-level Deteef0rs. Low-level detectors are those detection devices that can provide detection

capability and/or alarm for concentrations of O 003 rag/m3 for Mustard (14) and Lewisite (L)

Examples include DAAMS and the instrumentatinn uzed in the RTAP and MTNICAMS.

Miniature Chemical Agent Maniloring System (M1NICAgiS). MINICAMS is aza automatic air

monitoring system that collects compounds on a solid sorbent trap, thermally desorbs them into a

capillary gas chromatography column for separation, detects the compounds with a flame-

photometric deteclor 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

operauons 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 but which has _lnt been aspirated at a

sampling site.

QP. A Quabty Plant sample is a quality control sample that has been spiked with a solution of an

analyzed dilute eheminal agent and exposed to the sampling environment.

Real Time Analysis Platform (RTAP), The RTAP provides an automatic continuous

environmental monitodng system that collects compounds on a solid serbent 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 photomeme

detector (FPD), or an electron Capture Detector (ECD), The RTAP is a self-contained mobile

plat form 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.

Scratch Log. Contains all perlinent information short of a_alytical results Also used as tracking

device for samples and chain of custody
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Standing Operating P_cedures (SOP) Previously approved wriaen monitoring and analysis

procedures used by the ERDEC Monitoring Branoh These procedures were developed for a

laboratory operation _-d only portions of the SOPs apply to field operations

Time Weighted Average (TWA). TWA is the employee's average airborne exposure in any eight-

hour work shit_ of a forty-hour workweek, which shall not he exceeded

37((XXX). XXX thd[eates 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

Io a decontaminated liquid, detoxified liquid, a neutraient, or a gas Some imms may be released

from Government control Wail 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 remediation
efforts as needed. All work meas will be monito_red in real time with MINICAMS and/or ETA]? as

dictated by the work scenarios• primary momtorthg will be provided by a vehicle equipped with

MINICAMS configured to monitor for Mustard and Lewisite.

Confirmati0n/Historieal. Historical monitoring will be achieved through both personal and

general area monitoring using DAAaVIS tubes. The DAAMS samples will not be used to

immediately warn of hazardous conditions but they will be used to document conditions over time

and to confirm the results of the real time monitors. The D AAI¢I S samples for Mustard and Lewisite

may be mmlyzed either at ca1ERDEC laboratory or the RTAP that will be on site

Soil and Water Sample lieadspaee 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 KCWM contaminated item

Persn.nl Monitoring. At this time is not expected that breathing zone monitoring will be needed.

1[ the need to monitoring worker's breathing zones, the monitoring wig be performed as listed

hciow

1. Exclusion Zone, if required. This monitoring will be required for every individual Grossing
into the exclusion zone. DAAiVIS tubes for Mustard and Lewisite will fie cogeeted

2. Work Area. This monitoring will be required for 33 percent of individuals crossing into the
work area DAAJMS 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-slte laboratory's Quality Contro! Plan.

Damaged sample containers, s_mple-labeling discrepancies will be noted on the COC form. The

laboratory will contact the Project Manager ira problem develops for resolution.

3.3 Monltori.g Procedures/Analysis. Upon receipt of the DAAMS sample tubes and signing of

the proper chain-of-custody sheets, the DAAMS tubes will be dried, heated and purged with
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Nitrogen on a Dynatherm ACEM 90O thermal descrlptionunitand analyzed on a Hewiett-Packard

5890 GC with a dual flame photometric detector The MINICAMS will bc calibratedper

ivlINICAMS IOP # MT-16. ERDEC willmaintain controlover allresultsand data generated from

the analyses.A matrixof mointoring procedures isaRached as page 7.

Real Time• Real time air monitoring will be accomplished by using the MINICAMS and RTAP

setto alarm at go percent of TWA hazard levelfor H and L the M_CAMS/RTAP system will

provide early,rapidwarning of airborneexposure hazards atthe excavationpoint

The MINICAMS/RTAP can detect HD_ and L at either IDLH (immediately dangerous to life and

health) nr TWA (time welghlcd average) leve[s.The system consists of a monitor (sample

collection,ana[ysis,detection,and alarm equipment), vacuum pump, heated sample transferlines,

compressed gases, and computer In the sampling cycle,a vacuum pump draws air into the

MIRqCAMS/RTAP system through a heated sample transfer line to prevent any chemical material

transporledin thc linesfrom condensing out on the walls of the transferline.The air sample is

drawn through an automated gas chromatograph that first collects agent on a solid sothent and then
thermally desnrbs the agent into a separation coglmn for a_alysis. A XSD or ECD, which responds

Io 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 compuler.

If RCWM is detected at the hzzard leyel preprogrammcd by the operator, the MIN1CAMS/RTAP

system alarm will activate mid the workers will take immediate actions The MIN1CAMS/KTAP

does not sample continuously because sampling is stopped during the thermal-desorption step

Each MEfflCAMS/RTAP uint shall be checked daily to determine if calibration is required

Appropriate action shaJl be taken to correct may malfunctions found. ARer completion of the

insmament observation, an agent challenge shall be made to verify that the MI%qCAMS/RTAP

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 l0 +/- 10%o TWA or IDLH of'the agent, depending

on the hazard level the _CAIVIS/RTAP is programmed to detect If the MINICAMS/RTAP

response is within 25% of the cha fienge level, it is not necessary to calibrate the MINICAM S/'RTAI_

unit If the response is not within 25% of the actual challenge [evcl_ the unit shall be challenged

again If it fails a second challenge, it slrall be recalibrated.

The MINICAMS/RTAP unit shall be calibrated lAW the instructions given in the appropriate

Monitoring Branch tOPs. After the calibration has been completed, an injection containing I TWA

of the agent shall be made, If the /vffN]CAMS response is between .75 and 1.25 TWA, the

calibration is considered satisfacto_
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CBDCOM SITE MONITORING

_c_liou$

M INICA MS/RTAP

I - PDS

2 - Work site

2 Extra

DAAMS

(Perimeter)

[ - upwind; up to 3
downwind

DAAMS

(Personnel)

1-2 persons inside the
hot line

OpFTIR

(Perimeter)

Upwind

background;
downwind

continuous

Frequency Continuous Up to 8 hours Up to $ hours 5 miaute Averages

Analysis Approx. I 0 minutes HD - 10 rain HD - 10 min HI) - Instantaneous
Time L - 30 rain L - 30 rain L - Instantaneous

# People I-2 MINICAMS 1-2 Sample ] RTAP Operator 1- OP-FTI_
Collection Operator

operators Technicians

Target HD/L HD/L HD/L HD/L

Agent

Lowest HD/L 000075 HD: 2rig lqD: 2ng FID:.lSmg/m3

Level of rag/m3 L: 20 ng L : 20 ng L : .09rag/m3

Detection CG/PS/'CHCI3 - 0.025

ppm

Action HI�: 0 003 liD: 0003 rag/m3 lffD: 0.003 mg/m3 HI): 18 rag/m3

Level mg/m3 L : 0.003 rag/m3 L : 0.003 mg/m3 L : 09rag/m3
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Data Evaluatinn

The performance of tlae MINICAMS/RTAP is monitored daily Each day a challenge is made to the

MINICAMS/RTAP using a standard of known concentration The st_nd_d is made up Io reflect the

1 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 MINICAMS/RTAP is challenged daily with stmadard solutinng of chemical agents at

concentrations which will give readings of one TWA shall be made when the instrument is

funmioning properly

A MINICAMSfRTAP sample is defined as the volume of air, which is sampled during one

automatic cycle of the instrarnent for the agent being monitored. To prepare a challenge sample for

the MINICAMS/R.TAP, a known volume era standard dilute chemical agent is injected into the
sample inlet.

Quality Control of Agent Sample Lines

All agent sample lines will he challenged at least weekly with chemical agent to verify that their

transmission efficiency remains high and is documented. A calibrated MINICAivlS/RTAP as the

detector will be used to test the sample fine. Prior to testing the sampin line, the MINICAM S/R.TAP

will be challenged so that the transmission efficiency of the sample, line may he determined directly

Spiking levels are the same as those normally used for daily challenges All injections will he at the

sample collection end of the sample line.

A record of the test date, time, and result will be maintained for each sample line This record will

be maintained at the monitoring station to which the sample linc is connected

Agent Challenge Leg Sheet

Afi challenges of chemical agent monitors with agent will he recorded on an agent challenge log

sheet

h) Ceufirma/ien/lllstorle,_l. Historical air samples may he collected over several hours, as in

background samples or a few minutes, as in sog sample headspace. Also, they can be collected on a

daily basis or periodically.

DAAMS samplLng stations that will be located along the perimeter of the excavation point will

collect _ampIes to confirm real inne alarms for H and L These will also provide historical records.

DAAMS analysis consists of sampling stations, solid sorhent tubes, and a modified GC. At each
DAAMS station, a vacuum pump will be used te continuously draw air through the DAAMS tube at

a controlled flow rate. ARer the required time (per Monitoring Branch QC Plan and lOP # MT 1O),

the DAAMfl tube will be collected and transported to the RTAP/MEAP or, when necessary, the

EPd)EC taboratory for sample analysis using a GC The tube it a then heated and trapped cheminal

desorbed from the DAAhAS tube NilrogerL is forced through the tube to carry the desorbed

chemical agent into a capillary column for cl2u'omatographic sep_ratinn The separated chemical
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agents elute into the detector, where they will be identified and quantified.

Notification•

Notify the On-Site Safety Officer at DDMT of any result above the B-hour time weighted average

(TWA), Airborne Exposure Level (AEL).

Air Sampling Records

Maintain copies of all personnel air sampling results for inclusion in employee medicaI records•

Maintain all sampling records IAW AR 40-5 and 29 CFR 1910.120 requirements.

. e)_Soil-_eadspaee Monitoring. Setups for sell headspace monitoring sh011 consist of dual

DAAMS tubes for Mustard and Lewisite agents.

For temperatures in excess of BO degrees Fahrenlkeit:

I) Place the sample in direct sunlight.

2) Insert the soll 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.

For temperatures below $0 degrees Fahrenheit:

I) Place the sample in direcl sunlight or a heater box, and turn the box on

2) Insert Ihe soil temperature probe into the soil

3) Observe the sample until the imernal temperature reaches 80 degrees Fahrenheit

4) Wait 15 minutes, and then cnlinct the sample in the normal fashion, as described below

See MT-I 0 attaefied as Appendix for Set up procedures

Notification

Notify ihe On-Site Safety Officer of any result above the 8-hour fime TWA, AEL

Air Sampling Records

Maintain copies of all personnel air sampling results far inclusion in employee medical records.

Maintain all sampling records lAW AR 40-5 and 29 CFR 1910.120 requiremetlts

d) Personal Monitoring• If required, personal 0Jr sampling will be used for confirmation

n_onitoring 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

and Lewisite agents. I)AAM$ tubes are positioned within the personnel's breathing zone• Personal

monitodhg pumps are run for a maximum of eight hours and a minimum of one hour and fifteen

minutes per day. Plow 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 nut of forms,

and chain of custody• The records shall be kept LAW the requirements outlined in AR 40-5,

Preventive Mediem% for Government personnel, mad LaW the requirements in 29 CFR 1910 120,

Hazardous Wasle Operations and Emergency Response, for contractor and Government 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), A_thorne Exposure Level (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 requirements

3.3 Historical Records• Monitoring I_ranch technicians shall maintain the electronic database for

alI samples collected with DAAMS tubes. Records of MINICA/vlS and RTAP analyses, the flow

calibrations, branch personnel will also maintain challenges of the M]N]CAMS and RTAP.

Monitonng branch personnel shall be responsible for certifying that moilitoring operations arc

conducted according to this plan or the slte-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 Control. At least two QP samples shall be run daily for each type of analysis

performed A 10 TWA QP sample shall be run every 20 samples on the DAAMS system and a

minimum of every four hours on the MLNICAM S 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

field samples.
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APPENDIX A

SITE MONITORING PROCEDURES USING DAAMS TUBES

AND

THE REAL TIME ANALYTICAL PLATFORM (RTAP)
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Title:

Division:

Branch:

Building/Area:

Internal Operating Procedure: Operations Diree(orate

Monitoring Branch

Site Monitoring Procedures Using DAAMS tubes and the Peal Time

Analytical Platform (RTAP)

Chemical Operations

Monitoring Branch

In vicinity ofE3346 and other areas nationwide

This internal operating procedure covers operations, methods and procedures era general nature not

covered by a standing operating procedure This,procedure will be effective until rescinded or
superseded

Change5 In this procedure will be accomplished by submission of revisions or amendments for

approval

330

Submitted by: Apprnvedby:

K Maguire

Monitoring Team

Date: April 8, 1997

lOP Number: MT-1O

Revision Number: 0

Prepared by: K Maguire -
X8428

Approved by: F G. Lattin
X4479

F. G Lattin

Chief, MoaltofingBranch

N. Snyder
X 4623
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Tille: SiteMonitoringProceduresUslngDAAMSTubesandtheP.ealTimeAnalytieal
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 i thoroughly understand and agree to abide by these instructions¸

Signature Date Signaltlre Date

Supenqsor's Statement: I have personally reviewed this lOP and, to lhe best of my knowledge,
believe that the information listed herein is correct.

Supervisor: Date:
F G. Lar6n
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REAL TIM E ANALYTICAL PLATFORM

General Information. For responsibilities, general safety requirements, first aid,

decontamination, disposal, and emergency procedures refer to ERDECR 395 ]5. For hazards

(general or specific) see the Material Safety Data Sheets (MSDS) at the site to be monitored

Equipment Required:

Real Time Analytical Platform equipped with:

Gas chromatogr apfi/dual flame photometric detector and/or GC/ECD

Dynatherm ACEM 900

heated vapor sample fines (2 - each of 120 feet)
Fume hood

hydrogen and nitrogen/air generator

safety equipment
ChemStation with software

Vacuum pump and vacuum interface

DAAMS Tubes

Sampling Pump
Calibrated Flow Meter

PC with Tag Program

HP Combo Standard & Lewisite (when necessary)

Syringes and spiking block

Tubing

Gemini I)uai Port Sampler

Distilled, deioinzed water

Detailed Procedures:

2.

3

4

5.

I}eparlure to Site:

1 Ensure all loose items are secured.

Ensure that paper trays for all printers are filled

Ensure that the label printer is filled

Sta_ up and cheek fuel level of power generators

Check Daily Challenges and printouts to ensure instruments and data are whhln operating

specifications

6 Cellular Phone in RTAP
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Date 2nd Tube No

Flow Rate Sample ID Flow Rate

IstTubc 2ndTuhe \ lstTub_ 2,_dTub_

(3 flow rates are rcquined (3 lX_wrtttes are required
before sail_ptcs ere placed _fler samples arc picked
edju_t flow wth Gemini) DO NOT ADJUST FLOWS)

Time On 'rime Off

d.

5.

6,

7.

Cheek sampling pumps for proper s_tmpling time (4 hours for perimeter sampling and 2

bouts for personnel monitoring). Check that the harness is attached mad that the Gemini

Dual Port Samplers are connected

Connect the downstream end of the tygon tubing harness to the air monitoring pump.

Colmect the GLASS WOOL side of the DAAMS tube to the Gemini Dual Port Sampler

(Gemini) Two DAA_MS tubes will be used concurrently during the monitoring

procedure, The analysis of the DAAIviS tube during desorpdon 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

Attach a Gemini to the sampling pump.

" Using 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. Ii'thc third reading is within 1O percem of the first two readings record the

flowratesonthesampletagasindicatedinFigure 1 FIowratesforspecigcsampling

procedures are sllown in Table 1

7. Check oil level prior to starting

Initial Site Set-Up: DAAMS Tubes

1. Remove DAAMS tubes from the protective carriers. 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 wi]l be

analyzed b_ the chemists first, once the sampled is reccived.

Figure 1+ Field TagBtdg. No. 1stTube No.
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The performance of the MINICAM$ is monitored oaa daily basis by a member of the

sampling team Eacb workday a I TWA challenge is made to the MI_TICAMS using a standard

of known con_entratlon In assure that the Ivflq_CAMS is operating correctly, lnjectio_ 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 hsxd copy is initialed by the operator.

Hard copy reports from MINICAMS which use the "_-LINK" system will contain

copies of the chromatographs and other peflJnent information in addition to all the inl ection and
calibration information listed above

Durthg mobile operations, eheimcal, agent is defined as present if detecled by the

MINICAiVlS in a concentration greater than or equal to the 1 TWA level for three cortsecutive

cycles .... ... •

Control Samples•

The M/NqCAMS is challenged daily with standard solutions of chengcal agent at

concentr a_ons whloh will give readings of 1 TWA, when the thstmment 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 Braacfi QC Plan) is injected into the heated sampling line

during the sample period o f the MINICAiViS cycle MINICAMS th the VX 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-q attached to this IOP). Flow rate checks will be recorded in the
"Comments" sectien of the form Tkis record wid be malntained in the RTAP in which

MIN]CAMS and the sample line is connected or in a safe and secure locatlon that is easily

accessible Tbe 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 and the strip chart records pr_mout (where available) will be annolated

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 nut

on hard copy The dater are also stored on the hard drive of the MINICAMS computer and are

archived for subsequent storage.

glinlmum I'reventive Maintenance ProCedures.

When challenging an inst_ment:

31
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a. Vedfy thauhe unit is in the correct agent and ooncentratlon mode

b. Verify that the unit is in the r_n (not calibrate) mode¸

c. ¸Verify that the recorder power switch is on (if applicable).

d Verify that the alarm lamp, and horn come on when the MINICAMS is challenged

e Verify that no error message appears on the thsplay

f_ Verify that each compressed-gas cylinder contains at least 100 psig If not, change the

• cylthder, lfmonitoringthrXL, vefifythatthcEDTis*xt30psi ...... ,,

g. Check the amount of printer paper remaining¸ Replenish, if necessary¸

As Needed: \

a. Rcphce the Pre-Concentrstor Tube (PCT) wecldy."

b, Check the external gas lines and fittings for leaks.

c. Measure the sample Ifow through the PCT before deployment and dairy at the sampling site

before and after calibration, it should be correct for the sampliag application Adjust the flow

rate if necessary Flow rates will be recorded on the Comments section of QC form

0vlBFOILM-4) atiached.

Instrument Cer tincation.

The instnlment shall be accorded certification if the pooled challenge results meet the

fogowing criteria For Class I methods and monitors, at least 95% of challenges fail within
+25% of the TWAvalue
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Table 1. MONITORING FLOW AND SAM PLE RATES

Soil Samples

Size should be limtted to less than 3' x 3' x 3'. 30 mm 5{30 mls/min

30 mi_ 500 mLs/min,Sample jar of soil shall be doubled bagged, Dual tube!

shall bc run on all _olI samples

TAP clothing shall be double-bagged and sealed.TAP Clothing 30 mhk dO0 mls/min

IX Items (large) Items shall be larger than 3 x 3 × 3 feet. Items should 1 hour 250 nds/mln.
be placed on a pallet and wrapped in plastic¸ For

extremely large items 2 samples should be taken oa the
items¸

I
personnel Monitors shali he pl_c_d on the pezson wlth the 2 2 hours 200 mls/min_

Monllor thg DAAMS tubes _pproximately 30 em frora the hreathing
zone of the individual.

P_rim_t_r A nfiulmum o f d [_oslth_ns sball be set up_ First 2 hours 20C)mlS/K_lin

Mol_i!_r fog for _ition _haU he _o_a_ed at the point s_urc¢_ Dual tubes

C_ean_up Sites • sh_ll be used for al_ pesitinns_
Area/P_rim_ter Ar_a sball he monitored for _ or _ b_s A minimttm 4 ho_rs 100 mls/m/n

Monitor thg of thre_ positions s_all he set up_ P_mp_ can he _t _o
run for 4 or g I_ars _ hours 50 mls/min,

S Loeat_ and $_ufc the pump on the ar_a b3 be monitored so tba_ it cannot be kno_hed ov_r

or entangled w_th personnel or equipm_nt_ Place perimeter _nd_ (Positions A thorough

D)_ Place tb_ appropriate pumps on the stands and _et up personnel mord_ors _See seeti_ n

on Personnel Mvnito6J_g with DAkdvIS Tubes). (All perimeter pumps and stands should

be labeled A through D to avoid eonfi_sion prior to placement)

IO

II

All informataon must be recorded in the TAG program and on the tag itselZ The

information will depend on what type of monitoring is required• Enter information into

the TAG progrmn, print out tag a_d associated document and label sample The program

will prompt the user for appropriate information that must be included an the sampfo tag

Fill out flow sheet with positfon ID. Emer the hthe numbers in the space labeled tubes
and record the flow rates taken

When operations sty% turn on the pump to start the sample and write the starting time on

the field tag

16
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luilial Set Up: Background Monitoring with DAAMS 'Pubes

] Outdoors: Assess the area and set up a minimum of three positions, (more if deemed

necessary). Positions should be approximatdy 12 20 feet apar¢ and set up

approxlmat ely 50 feet down wind from the source to be monitored.

2. Indoors: Assess the area _nd set up a minimum of two positions (more if deemed

necessary). For extremely sma areas ( 0' x 0' or less), set up one position using dual

tubes•

3 Refer to DAAMS tube set up, Steps 1-7, as applicable,

4, Fill out flow sheet with position ID Enter the tube numbers in the space labeled tubes

and record the flow rates taken.

\
5. Repeat steps -4 as appropriate dlroughou the day. 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 resthts are legal documentation of worker exposure, and

require special attention to calibration and the chain of custody Personal air sampling results

which are positive will be forwarded In the site safety officer

1 Refer to DAAMS tube set up, Steps I - 10, as app ficabin

2 Secure the pump to the outside of the employee's clothing using a belt Situate the pump

as comfortab y as posslb e wt fiou be ng en angled w" h he worker s cloth'ng or nearby

equipment

3 DAAMS tubes should be located within approximately 30 centimeters of the elhployee's

unse

4 Observe the pump for approximately three minutes to ensure it is working correctly.

Advise the wearer that under no circumstances arethey to turn the pump on or off.

Wearers shall notify monitoring per snrmel should any situation arise that requires

removal or adjustment ofthepump, orifpumpstops

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 recnrd the flow rates taken.

17
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'6, Repeat steps 1-5 as appropriate throughout the day. Eo_ure that a set of personnel

monltqrs is always ready since personnel monitors are exchanged every two hours

Initial Start Up: RTAP

I Uncog and emplace heated sampling line.

2 Check gasoline generators used to heat sampling line for oil and fuel level.

3 Heat lines by connecting electrical power cords into the pnrtakle generators or heat while

still on shore power

4. Upon eetering the RTAP, verify there is (shore) power going to the instruments

If yes, go on to Step 6.

5 If no, check the circuit breakers or. the wall just behind the dnvers seat in the analytical

portion of the truck If there is a t_'ipped breaker, STOP. Turn the GCs off (on the

lower right side near the hack). 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 I 0 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.

6. For running off internal generators, initiate the following:

(a) gt_r_ the supplemental power generators, and let them warm up for about 1O
minutes

(b) Turn offextraneous utilities, ie heated sample lines, overhead air vent, vacuum

pump, hood, air conditioners/heaters, computer monitors and, in this case, GC

ovens

(c) Make sure that the system is BELOW I0 amps on the master power control panel

BEFORE you unplug the vehicle from shore power (Let the instruments tun off

one generator and the utilities tun offof fue other generator)

(d) Unplug the shore power cord from tile RTAP's external curler and turn on the

utilities necessary

(e) The heated sample llne that is directly hooked up to the analytical equipment may

be plugged in on the inslrument side of the RTAP in any outlet marked "A'L 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 RTAP during initial heating. DO NOT

plug two unheated sample lines into the same outlet, they will trip the breaker

18
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Depending on [engt h, when a line is first plugged in, it will draw l 0- 15 amps to

beat up, then level out around 7 amps. Each outlet can only hold a m0.x of 15

amps. Therefore, two already heated sample lines can be accommodated by one
outlet.

Conduct _1 initial (morning) RTAP challenge (using a DAA/vlS Tube/GC) Check to see

iftha system is ready, the flame is lit and the ChemStation is 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_11ofngent standm-d (lqP Combo)

and run the DAAMS tube. Record usage on the U_age Record (Attachment I).

Record QP results on the Monitoring Darn Record (Altac13ment 2)

(b) If the challenge passes, the GC system is ready to begin sampling.

(c) If the challetlge does not p_ss, repeat the challenge. If the second challenge fails,
per the Monitoring Branch Quality Control (QC) Plan, recalibrate or troubleshoot

(see system manual) Record standard usage on the agent usage record

(A_aehment 1) RecordQPresultsonthaMonitonngDataRecord(Attachment

2).

Conduct the initial (morning) RTAP chafienge using a Heated Sampling Line. Check to

see if the system is ready, the flame is lit and the ChemStation is in "READY" status.

(a) Runablank (thiscanbedonewbilethegeneratorswarmup) Iftheblankis

clear, spike Ihe fast flow tube with 4bd of stnndard (HP Com13o) and run foe

DAAdvlS tube. Record standard usage on the agent usage recold (Atlachment I)

Record results on the Monitoring Data Record (Attachment 2),

(13) lfthe challenge does not pass, repeat the challenge If the second challenge fails,

per the Monitoring Branch QC Plan, stop and recalibrate and/or troubleshoot foe

problem Record _t,'mda_d usage on the agent usage record (Attachment l )

Record results on the Monitoring Data Record (Attachment 2)

(c) IPtha 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 eoiind while it is heating, Make sure that there

is a filter on the end BEFORE turning on foe vacuum pump

(e) Make sure that the line is connected to the vacuum inter face BEFORE making a

challenge shot.

(f) After all challenges are successful, create a directory in tbe ChemStation On the

main menu screen, flo into "Run Control" and then to "Sample In fo" 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)

(g) Run • blank through the heated sample line _d compare it to the "tube oidy"

blank [s_e Step (a)]. The line chagenge shows the kind of hackgreund that may

' be present in the line and in the air.

If no peak appears in the retention time widow for the agent of interest, challeage

the line. Ira peak does appea_ in the retention time widow for the agent, forther

blanks may be r_ecessary at the discfegon of the operator.

To challenge the line, press the "START" button oa the Dynatherm and sboot 4

p[ of HP Combo into the end of the h_ated semple line Make sure that the ........

external sample is set for the appropriate sample time. Record slandard usage

on the agent usagu record (Attachment 1) Record resthts on the Moaltorlng Data

Record (Attachment 2).

If the line challenge passe_ the system is ready to begin real lime sampling. If the

line challenge does not pass, check the fittings and the vacuum flow filters. Also

check to see if'the vactlum is Cn, the vacuum interface filter is clean, the heated

sampling lines are hot and the fittings are tight. Repeat the challenge. |fthe

second challenge fails, per the Monkoriag 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, may be the problem¸)

Inltia] get Up: I)AAMS Monitoring of Bulk Malerial

I. Remove I_AAJM S tubes from the protectiv_ carriers, hlspect 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 _umhered DAAMS tube will be

analyzed by the chemists, first, once the sampled i_ received¸

3 Connect the downstream end of the tygon tubing harness to an air monitoring pump¸

4 Connect the GLASS WOOL side of the DAAME tube to the Gemini Dual Port Sampler

(Gemini). Two DAAMS tubes wi]l be used concurrently during the monitoring

procedure, The _'malysi_ of the DAAMS tube during desorption is a one-shot occurrence¸

if the desothed sample is not anaJyzed as anticipated, the sample c_nnot be recovered¸

Therefore, a second tube is used as _tbackup or for confirmation.

5 Attach a Gemini to the sampling pump.

6 Using a callhr eted 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

2O



calibrator Ifthethirdreadingiswithin 10percentofthefirsttworeadingsrecordthe

flow rates on the sample tag as indicated in Figure 1. Flow rates for specific sampling
procedures are shown in Table I

7. Insert frit end of DAAMS tube through all layers of wrapping material and clear of

obstructions or liquid submersion. Do not insert tube into liquid or _oils. if liquid is

drawn onto tube, stop the sample, get new tubes and start over.

8_ Turn on the pump to start the sample and write the stariJ ng gme on the field tag.

Monitoring with DAAI_S Tubes

1 Perindically check tubes to ensure connections and flow rates are stable The amount of

time for MonitotS_g will depend on the type of monltorlng conducted (See Table I).

Perform any maintenance, repair and cleaning as required. Maintain the wcrksite,

including the interior of the RTAP, to en_ure that all surfaces are clean and dirt/dust free.

2 Before disconnecting the DAeM'¢IS tubes samples from the tygon harness:

(a) Write the time the _ample finished on the field tag

(b) Verify that the DAAMS tube numbers are written on the upper-right hand corner

of the sample tag

(c) Verify that the DAKMS 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 oftheir SSN is used for IT).

(e) Take three readings using a calibrated flowmeter for each DAAMS tube used

during the sampling gro_ess and record the flows oil the field tag. DO NOT

make any adjustment to the flow rates.

3 Remove the DAAIVI S tube from the Gemini and place the frit end into the protective

currier first Replace the cap

4. Log samples into the Tag prograna and record flow information Technicians will

annotate any sample discrepancies on the scratch log arid any flow discrepancies in the

flow sheet Verify all information is correct and samples are properly identified prior to

the ,'lnalysis.

5. Take samples to the RTAP where the chemist will verify receipt and annotate the

scratching Any discrepancies during the analysis will be recorded, hy the chemist on the
data sheet. These comments shall be added to the comment section ofthn database

program.
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6. All data will be collected on the computer in the RTAP, downloaded and added to the

data in Room 188, Building E-3346 (at tbe Edgewood area) at the end of each month

Record the following required information in the appropriate Iocalicn ca the seratchlog,
the pefsortnel roster or the l_ow log.

Scratch log (a) Location

Co) Sample identification number

(¢) Date of satnple

(d) Agent(s) being tested for

(e) Type of sample (Background, SOP, TAPCI, etc )
(f) Time ON and OFF for samples

(g) Poim ofcomact and extension number

(h / Chain of custody signatures, date.& time

Personnel Roster (a / S aml?le ident/ficatinn number
(b) Datebf sample

(e I Agent(s) being tested for

(d) SOP number(s)

(e / PoLnt of contract and extension number

(f) Names of personnel present during operation and SSN

(g) Times (in and ou 0 personnel were present dunng

operations

(h / signature of teelmicians setting up SOP

Flow 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 run

(e) Flow rates for all tubes at conclusion on sample mn

(0 Comments on any discrepancies concerning tube flows (ie. tubes

contaminated with dirt/liquid, tubes broken)

One QP (quality plant) sample per every 20 samples will be collected to ensttre that no

tampering or sampling anomalies occur A QP is a sample spiked with a known

concentration of analyte and imalyzed with the field samples The resugs are used to

validate the performance o f t he system. Kec_rd st_uldard usage on the ageflt usage record

(Attachment 1). Record QP results on the MonitoCng Data Record (Attachment 2).

Sampling tags are generated from a PC database progntal 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

eaaalysis.

1 Toxicoio_ical A_en_ Protectlve Clo_hin 9.
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i0 The analyiical results are filled out on fue data analysis sheet and entered into fue

mon_t?rlng database

I I Natify the site safety personnel of any result above the 8 hour time weighted average
(TWA) airborne Exposure Level•

DAAMS Tubes Sampling with the RTAP

1 Remain in standby mode until samples are received. Per Monltoring Branch QC Plan,

for every 10 DAAMS samples, you must nm a 4 pI challenge and challenge die

instrument again at the end of the day after the last sample has been ran record standard

usage on the agent usage record (Allachment 1). Record QP results on the Monitaring

Data Record (Attachment 2)

real Time Sampling with the RTAP

I. For Real Time sampling, once challenged, the operator may wish to set the Dynatherm
"CYCLE" bu_on Io "INFINITE!' and "RECYCLE" button to "4 M1N", Once the start

button is pressed - the system cotatnuvusly rum until stopped by the operator Per the

QC Plan, the line must be challenged every four hours, with a 4 p] challenge and again

after the last sample at the end of PUt day. Record standard usage on the agent usage

record (Attachment 1). Record QP results tJn the Monitoring Data Record (Atlachmem

2)

Headspace Monitoring for Soil Samples using Ihe RTAP

I When soil samples are received, plug in the heater box, Verify that soils are identified

ff 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 fume

hood Turn offthe heater box when all samples are completed.

4 Allow the sample to off-gas for I 0 minutes in the hood Set up DAANiS tubes for 5(30

mls/min to be used for the headspaee sample and record the flow rates

5. Insert the DAAMS tubes into the sample bag and sample the soil for 3{) minutes

6. Remove the DAAMS tubes and tape the hole in the bag

7. Record the flows and enter the sample information inlo the TAG program•

8, Give the sample, the TAG and data sheets to the RTAP operater 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 i_nportant that no samples should remain in the RTAP overnight¸

Silo Shutdown:

l Collect afi perimeter and personnel monitoring samples. Record the flows as required¸

Give all samples, lags and data sheets Io the RTAP operator.

2. Ensure that there is sufficient gas in the RTAP fur the next day's operation. Refuel the

vehicle if necessary Put all gas reeeipls in the vehicle maintenance log Write the

mileage (odometer reading) on "Lhegas receipt.

3 Complete the final RTAP challenge of the day Record standard usage on the agent

usage record (Attachment 1), Record challenge resuPLs on the Monitoring Data Record

(Attachment 2)

4. If shore power is no_ required, go _n to the Final Checks If shore power is reqthred:

(a) Turn off extraneous utilities, i.e, heated sample lines, overhead air vent, vacuum

pump, hood, a_r conditioners/heaters, computer monitors and in this case GC

ovens Leave appropriate utilities anti instruments on.

(b) Make sure that the system is BELOW 1O amps on the master power control panel

box BEFORE the vehicle is plugged rote shore power

5. Conduct Final Checks

(a) Turn GC oven back on

(b) AdJtlSt 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) Cheek 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 and store ag perimeter stands, heated sampling lines and electrical cords.

(e) Ensure that the standards are recapped and placed in the freezer

(O Ensure that the agent log (Attachment 1) is completed for the day

(g) Ensure that the all Monitoring Data (Attachment 27 _e completed and file the

ehromatograms for the day in the latest binder

(11) File scratch logs and data sheets in the aI!propnate binders

24



(i) Setup £,Drthe next day:

' (l) Set up perimemr and personnel pumps. Make sure pumps/calibrators are
charging,

(2) Prepare DAAMS robes sets and field tags

(3) Condition used DAAMS tubes

(j) Collect all trash and dispose of in appropriate eomaJners

(10 ivlakesurethatalldoorsonthevehiclearel'ocked(indudingtheeab ). Lockall
cabinets and drawers in the KTAP.

(I) Make sure that the cellular phone is set on charge

(m) Fill primer trays \

(n) Make sure _hat aII windows are closed and locked.

(o) Make sure that all heated samp]e line vacuum l_umps are ol"f

NOTE: All calihratien standards must be de¢o_ltamin:lted before the RTAP leaves lhe si{e

_1 Ihe ell{l oflhe oper._tian.

277 345

25



"' 277 34G

APPENDIX B

OPERATION AND MAINTENANCE PROCEDURES

FOR

MINICAMS MOUNTED IN A MOBILE VEHICLE

2_
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lnternal Operating Procedure: Operations Directorate

Monitoring Branch

Title: Operation and Maintenance Procedures for MINICAMS Mounted in a Mobile Vehicle

Division:

Branch:

Buildlng/Area:

Chemical Operations

Monitoring Branch

E33dd and other areas

This internal operating procedure ccve_s operatJons methods mad 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 revislons or amendments for
approval.

Submitted by Approved by:

F G Lattin

Date: January 9, 1998

lOP Numl)er: MT-16

Revision Number: 0

Prepared by: T, Roseberry
)(4479

Approved by: P G La_in
X4479

F. G Lattin

Chief, Meniloring Branch
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" " 'Tille: OperationandMaintenanceProceduresforMI_riCAMSMountedinaMobileVegi¢l¢

Operator's Statement: I have read or have had read to me the procedures in this IOP. Ii by my

signature below, indicate that I thoroughly understand and agree to abide by _ese instm_ions

348

Signature Date Signature Date

Supervisor's Sta(ement: [ have personally reviewed this lOP and, to the best of my knowledge,
believe that the information listed herein is correct.

Supervisor: _ Dale:
F. G. Lallla
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OPERATION AND MAINTENANCE PROCEDURES

FOR M INICAMS MOUNTED IN A MOBILE VEHICLE

The MIN ICAMS nan detect GB, GD, VX_ XL or HI) at either IDLH, TWA, or ASC

leve]s. It is an automated gas chromatograph that first _]lects agent on a solid sorbellt and then

thermally desorbs the agent inlo a separation column for analyais. Tbe components eluting from

the column are detected by a flame-photometric detector or a halogen seleelave detector which

respond to compounds containing either phosphoras (i•e•, GB, GD and VX), sulfur (HE)) or

chlorine¸ Because of the low volatility of VX_ a fluhrinating filter must be used for the detection

of VX The filter converts VX to a more volatile compound (the G-anafug of V3O, which can he

guantltadvely transferred through the sampling and analysis system. XL is derivatized with EDT

at the source¸ A direct readout, in unks of the hazard level, is given on the front panel of the

instrument¸ The MIN1CAMS requires environmental protection from extreme heat, cold. and
dust to fonction properly. \

The MINICAMS can detect agent in a filter stack, or in ambient air. The MIT_CAMS

does not sample continuously because sampling is stopped during the t hermal-d esorption step•

The MINI CAMS sample during 80 to 85 percent of the total cycle time for TWA and ASC

monitoring and 25 percent of the 2-rain cycle time for IDLH monitoring Advanced automatin

agent monitoring instrumentation, such as the IVFFNICAMS, is provided with internal diagnostics

to determine the operability of the system The MINICAMS software checks various parameters

(eg, temperatures, flow rates, etc) to detennlne whether these parameters are outside preset

limits Ifoutaldethesefuthts, mlerrormessageagpearsonthefrontpanel, ayelfowlightflashes,
and a mai function status signal is sent to the control center

While operating on generator power, each operating MINICAM S unit shall be calibrated

and challenged with a QP challenge before deployment to the site and every operational

workday The first step in this procedure is to verify that the MINICAMS is operating cerrecdy

Check the display screen to ensure that there are no errors Page through the readouts mid verify

the preset readings are correct and 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, software within

MIN_CAMS automatically checks and corrects a number of internal parameters every 0.1 sec.

These parameters include the ternperature of the solid sorbent durhlg sampling and desorption;

and the temperatures of the detector and column The generators should be running and

unplugged from shore pnwer.

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 eheaks 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

alterest is injected into the heated sampling Line. The concentration of the standard solution shall

be such that the injection contains l.O ± 10% TWA, ASC, Or LDLH of the agent depending on

the hazard level the MINICAMS is programmed to detect Proceed In eailbrat e the M22_CAM S

unit. Alter calibration i_ completed, reehallenge the instrument ffdth a QP sample co verify the

calibration. If the QP response is not wghin -+ 25% of the target concemration, verify that the

instrument is operating correctly, make any necessary adjustments, and reehallenge or recaiibrate

the alstraJment Should a successive QP for that day fail to meet the 5" 25% criteria, reehallenge

the unit If acceptable, the unit is m control, if nnt, it must be recalibrated and the above

procedures applied. See exception paragraph 4.8.2.3. of the Monitonng Branch QC Plan if the

heated sampling llne _s used for XL, prior to calibration, a conditioning injection is needed due

to dae EDT coating.

The MIN1CA/vlS unit shall be calibrated accor dills to the instructions given in the

instrument manual. Calibration information is primed out on the "hard copy" printout from the

MINICAMS ,_

Reeertifieation of Existing Instruments.

Instruments that have undergone extensive repair or have stood idle for longer than six

(6) months require recertificatlon. Such imtruments will be recertified by calibrating the

instrument IAW manufactur_.g requirements [fall the responses fall between 0.75 a_d 125
TWA the instrument is considered to be calibrated a_d in control If the four readings are not

within the above window, recallbrate and repeat the above. If the instrument is still not within

acceptable results, rerun P&A data

Real-Time Monitoring.

The MTNqCAMS system is currently installed in all RTAPs used for real time monitoring

at various sites throughout the Continental United States

MINICAMS Moniloring Concept.

To provide real time chemical agent exposure information to site workers involved in

remedlation operations. Each system is challenged mid recalibrated, [f tleeessary, at the

beginning of each operational day. Continuous monitoring is achieved through the use era

heated sampling Ithe. The sample is drawn through the line into the MINICAMS units which

desorbs and analyzes the sample during the 2 minute cycle time. The daza collected from each

MINICANIS are stored on a floppy disk and/or on a bard copy primout This serves as a

historical record of(no) agent release

Data Evaluation.

Definition of the Presence of Chemical Agent

3O
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