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Feb1_/ary i, 1989

U.8. Army corps of Engineers
Huntsville Division

P.O. BOX 1600

H%h_tsville, AL 35807-4301

Attention: Mr. Tim Smith

Project Manager

Dear Mr. smith:

Subject: Final Work Plans

RI/FS at Defense Depot Memphis, TN

LEGS Job. NO. 11-8831-01

Contract No. DACA87-88-C-0082

Law Environmental, Inc., Government services Division is pleased

to submit the final Work Plan for thQ DDMT project. Only Volumes

I through IV are attached as no comments relative to Volume V

have been received by this office.

In accordance with the Statement of Work, we are submitting

copies of the final Work Plan to the Agencies listed on the
attached sheet.

Should you have any questions concerning the final plans or other
aspects of the project, please do not hesitate to call.

Thomas L. Richardson, P.E. R. Absalon, P.G.I _ojeotPr=ip,1 L_Ioot =anager

I cc: see attached list

D 8831.11
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U.S. Army Corps of Engineers
Attention: CE_D-ED-PM

Tim Smith, Project Manager
P.O. Box 1600

Huntsville, AL 35807-4301
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Attention: DLA-WS/Depot Bill Randall
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Alexandria, VA 22304

Colander

" U.S. Army Environmental

Hygiene Agency

Attention: HSMB-ME-SG
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CoDander
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Memphis, TN 38114-5000

Michael J. Hart_ett, Chief

Federal Facilities Unit

U.S. EPA Region IV

345 CoUrtland St., NE

Atlanta, GA 58368

Paul Patterson, Environmental Specialist

Tennessee Department of Health and Environment

Division of Solid Waste Managemsnt
170 Mid America Mall North

llOl State Office Bldg.
Memphis, TN 38103
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The Work Plan has been prepared as the scoping document for the

remedial investigation/feasibility study (RI/FS) at Defense Depot

Memphis, Tennessee (DDMT) . The purpose of the Work Plan

submittal is threefold: (1) to provide a consolidated report on

site history, current site activities, and resulting

environmental impacts; (2) to familiarize personnel working on

the project with site conditions; and (3} to provide project

plans for conducting the RI/FP (reference the DDMT Project SOW).

This docttmest, Volttme I of the Work Plan, fulfills the first two

objectives previously stated. Field investigations plans (i.e.,

Volume _I - Soil Poring/Monitoring Well Plan; Volume III -

Sampling/Analysis and QA/QC Plan; Volume IV - Safety Plan) will

be submitted at a later date along with a Data Management Plan

(VolUme V) in order to fulfill the third objective above.

VolUme I covers the following areas:

Slte location, history, mission and organization (i.0)

Environmental setting (2.0)

Past and current hazardous materials use, storage and

disposal (3.0)

Past environmental studies (4.0)

Findings (5.0)

Conceptual site Model (6.0)

Proposed /_s (7.0)

Potential remedial alternatives (8.0)

Location

Defense Depot Memphis is located in Memphis, Tennessee, in the

extreme southwestern portion of the state. The Depot lles

approximately five miles east of the Mississippi River near the

junction of Interstate 40 and 55.

i-i



The Depot is located in the south central section of Memphis

approximately five miles southeast of the Central Business

District and three miles northwest of Memphis International

Airport. Airways Boulevard borders the Depot on the east and

provides primary access to the installation. Dunn Avenue, Ball

Road, and Perry Road serve as the northern, southern, and western

boundaries, respectively. Figure I-i shows a layout of the DDMT

facility.

HistorY. Mission and Oruanization

Construction of the Defense Depot Memphis began in June 1941 and

was completed in May 1942 on land which was previously used as a

cotton field. Operation of the DDMT began January, 1942.

The initial mission and functions of the DDMT were to supply,

provide stock control, and storage and maintenance services for

the Army Engineer, Chemical, Q_artez_laster SeZ-vlces. Durinq

World War If, the Depot served as a prisoner of war camp for 800

prisoners. The Depot also performed supply missions for the

signal and ordnance technical services.

In 1963 the installation was chosen by the Defense Supply Agency

(DSA) , currently the Defense I_3gistics Agency (DLA) , to be a

principal distribution center for a complete range of DSA

commodities. On January i, 1964, the U.S. Army released the

installation to DSA and the installation became the Defense Depot

Memphis. The DDMT's current mission, as a major DLA field

element, is to store and distribute Department of Defense

co_odities within the south-central United States.

The installation consists of 642 acres of land and 127

structures.



F]GURE 1-1

SITE LAYOUT OF DDMT
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Interface with Headauarters and Other POD AQenciPg

DDMT is under the direction of the Defense Logistics Agency

(DLA). DLA is responsible to the Secretary of Defense for

providing servioes and supplies used in common by all the

military services. Several other organizations are co-located at

DDMT and report directly to DLA. These include Defense

Industrial Plant Equipment Center (DIPEC), Defense Reutilization

Marketing Region (DRMR), Defense Reutilization Marketing

Organization (DRMOI, Defense Logistics Agency (DLA), Customer

Supply Assistance Center, Defense Contract Administrative

Services (DCAS), and Defense Systems Automation Command (DSAC).

As host activity, DDMT provides administrative support to the DLA

co-located activities. Services include accounting, personnel,

and travel arrangements.

1-4
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2.0 REVIEW OF INSTALLATION ENVIRONMENTAL SBTTING

Geoloav

The majority of Memphis is located in the Gulf Coastal Plain

ProviNce, locally referred to as the West Tennessee Plain.

Memphis is near the center of the Mississippi Embay_ent, a large

trough-shaped depression extending from southern Illinois to

Jackson, Mississippi. Underlying geologic fo_ations consist

primarily of unconsolidated sand, clay, and gravel. Well-

consolidated rocks occur at depths greater than approximately

2,000 feet.

According to the U.S. Department of Agriculture Soil Conservation

Service Soil Survey for Shelby County, the predominant surface

soil assoclatio_ found on the SDMT site prior to construction of

the Depot was the Memphis-Granada-Loring Association.

Characteristics of this association include yellow brown to dark

browil, sloping, well-drained to moderately well-drained, silt

soil deposits varying in thickness from 6 to B inches.

Construction activities for the Depot have altered the soil on

the majority of the site to such an extent that the soil type is

now classified as graded land, with silty materials.

Two areas on the site which have not been significantly altered

include the northeast corner of Dunn Field and the southeast

corner of the golf course. The predominant soil type in these

areas is the Memphis Association, a clay, sandy, salt loam which

is good for pasture lands and crops. The Memphis soil type is

well drained; however, it is subject to erosion if unprotected.

The majority of the DDMT site is fairly level with an average

elevation of 300 feet, National Geodetic Vertical Dat_ of 1929

2-1
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(NGVD). Areas where elevation changes are fairly significant

include the area south of Dunn Avenue in the vicinity of the

railroad switch yard where elevations range from 297 to 317 feet

NGVD. The area in the vicinity of the golf course was not

extensively altered during construction of the DDMT, and

elevations there range from 267 to 301 feet. Elevations in the

southwest portion of the DDMT site, north of Ball Road and east

of Perry Road in the vicinity of Building 995, range from 297 to

308 feet. A concrete paved slope, which ranges in elevation from

291 feet to 301 feet separates the bulk storaqe b_ildings from

the binnable storage buildings. North of Dunn Road, elevations

range from 269 to 311 feet.

The Gulf Coastal Plain is characterized by gently rolling to

steep topography formed by erosion and covered by loess deposits

during Pleistocene glaciation. The gently rolling to steep

topography is broken in many places by flat lying alluvial

deposits of streams that cross the area. In descending order

Quaternary and Tertiary geologic formations of importance

include: alluvi_, loess, fluvial deposits, Jackson Formation

and upper 'part of Claiborne Group (undifferentiated), Memphis

Sand, Flour Island Formation, Fort Pillow Sand and Old

Breastworks Formation. The principal .freshwater aquifers ars the

alluvium/fluvial deposits which make up the surficial unconfined

aquifer, and the Memphis Sand and the Port Pillow Sand, which are

confined aquifers. The Memphis Sand is considered to be an

aquifer of regional significance. Most of the water used for

municipal and industrial supplies in the Memphis area is drawn

from the Memphis Sand (97%) and the Port Pillow Sand (3%). (USGS

WRI Report No. 85-4295).

Seven monitoring wells have been drilled at DDMT in the Punn

Field area. Soil samples collected during drilling range from

inorganic clays of high plasticity to well-graded gravels/gravel-

sand mixtures with little or no fines, silty gravels or gravel-
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sand-silt mixtures. The data suggests that the upper zone (less

i than 30 feet) is less permeable than the lower zone. Water was

encountered at two levels in the subsurface - a perched zone

about 20 feet below ground surface (bgs), and the regional water

table 59 to 73 feet bgs. Ground-water flow appears to be toward

the west or southwest.

Drainage

Surface drainage on the DDMT site is accomplished by an effective

storm drainage system• Dunn Field and the area along the site's

northern boundary drain into a storm water outfall which

discharges into the city ditches and small unnamed creeks. The

creeks flow northerly into Cane Creek and then southwesterly into

Nonconnah Creek which lies approximately three-fourths of a mile

south of the DDMT. Drainage along the eastern, western and

southern boundaries of the Depot site is also into city ditches

and small creeks which flow southerly into Nonconnah Creek.

Noncunnah Creek flows westerly into Lake McKellar which empties

directly into the Mississippi River.

L_ke Da_ielso_, a _our-acre surface sto_ water storag_ area

available for fire fighting, and a small pond on the Depot golf

course are the only surface waters located on the DDMT site.

Lake Danielson collects surface water runoff from the golf course

and discharge from an on-site storm sewer. Overflow from the

lake discharges into storm drains which eventually empty into

Nonconnah Creek. The pond located on the golf course collects

runoff from the golf course and adjacent developed areas and

discharges into the drainage system on the south side of the DDMT

site.

Ve etat' d W d e

The majority of the DDMT site is developed with urban uses.

Vegetative resources are limited to Be_uda grass, a few

deciduous black oaks, and several species of decorative shrubs

2-3
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and trees. Landscaping programs have concentrated decorative

species around the lake and golf course and in the housing area.

Very little natural habitat is available for wildlife on DDMT

property. Dunn Field is the only undisturbed open area on the

site. Animals which have been observed at Dunn Field include

squirrels, red foxes, quail, mourning doves, and turtles. Rats

and mice occupy the developed portions of the site, attracted by

subsistence stocks.

Lake Danielson (Fire Reservoir) has been periodically stocked

with bluegill and bass. Catfish are also found in the lake. The

lake is a closed ecosystem which is directly impacted by

installation operations. A fish kill in the lake oqcurred in

1976 and to a lesser extent in 1988. Although the source of the

fish kills have not been officially identified, speculation

points to pesticide treatment of the golf course. A small

goldfish pond is also located on the golf course.

No threatened or endangered species are known to inhabit or

utilize the DDMT site.

2-4
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The info_ation evaluated under Task 1 of this project indicates

that as a result of DDMT's complex site utilization history,

large q_antities of potentially hazardous materials have been

stored, repackaged, shipped or disposed on installation property.

In addition, leaks or spills of stored goods or substances used

on site have been reported. Past and recent facility use

conditions were reviewed to detezTmine the following:

i) What impact, if any, past/current conditions might

affect RI/FS project goals.

2) What constraints, if any, conditions of concern could

place on planned facility monitoring and sampling

efforts.

3) What effects, if any, conditions of concern could exert

on the interpretation of project monitoring and

analytical data.

The examination of available facility utilization information

commenced with the review of Dunn Field material storage and

disposal records. A total of 33 individual sites were identified

at D_nn Field. Descriptive information is s_m_arized on Table 3-

i. The individual site locations are illustrated on Figure 3-1.

Available facility utilization information included some U.S.

Army Environmental Hygiene Agency (USAZHA) and U.S. army Toxic

and Hazardous Materials Agency (USATHA_4A) records describing past

conditions cn the main install_tion. A total of forty specific

locations or conditions of potential enviro_ental concern were

noted. This Infozl_ation is listed on Table 3-2. The locations

of individual sites are illustrated on Figure 3-2.

3-1
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4,0 I_VIEW OF INSTALLATION ENVIRONHENTAL STUDIO8

In conformance with DOD policies, a number of pesticide/

herbicides, waste management environmental quality, land use and

industrial hygiene studies have been perfoz_ed by government

agencies and private consultants. A number of outside

information sources have also been identified. The studies and

related supporting imfo_mation _-_ewn to Law Environmental, Inc.,

includes the following:

city of Memphis, Memphis Light, Gas and Water Division,

Miscellaneous file data, October 18, 1988 (Contact:

F.P. Von Hole) Memphis Tennessee.

Marland Bartholomew & Associates, Inc. Master Plan

Defense Depot M_phis, Tennessee, July 1988

O.H. Materials Company, Summary Report: On-Site

Remedial Activities at Defense Depot Memphis, Feb. 1986

Phoenix Enviror_mental Consultants, Inc., Environmental

Assessment for Hazardous Materials Mission Expansion,

January, 1984

U.S. Department of Agriculture, Soil Conservation

Service Soil Survey, Shelby County, Tennessee.

November 1970. Washingto 9, D.C.

D.S. Environmental Protection Agency Guidance for

Conducting Remedial Investigations and Feasibility

Studies Under CERCLA (Draft doc_ent). March, 1988,

Washington, D.C.

U.S. Army, Environmental Hygiene Agency Ground-Water

Consultation No. 28-26-0815-87. December, 1986.

Aberdeen Proving Ground, MD 21010.

U.S. Army, Environmental Hygiene Agency - Water Quality

Biological Study NO. 32-24-0733-86 . March, 1986.

Aberdee_ Proving Ground, MD 21010.

U.S. Army, Environmental Hygiene Agency. Geohydrologic

Study No.38-26-0195-83. July 1882. Aberdeen Proving

Ground, MD 21010

U.S. Army, Toxic and Hazardous Materials Agency.

4-1
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Installation Assessment of Defense Depot Memphis

Tennessee. March, 1981, Aberdeen Proving Ground, MD

21010.

U.S. Geological Survey, Ground-Water Resources of

Western Tennessee, Water Supply Paper 656, 1933,

Washington, D.C.

U.S. Geological Survey, Predicted Hydrologic Effects of

Pumping the Liohterman Well Field in the Memphis Area,

TN. Water Supply Paper 1819-B. 196S. Washington, D.C.

U.S. Geological Su1-_ey, Geology and Hydrology of the

Cl_iborne Group in Western Tennessee. Water Supply

Paper 1809-F° 1965. Washington, D.C.

U.S. Geological Su_ey, Potential for Leakage P_ong

Principal Aquifers in the Memphis Area, Tennessee.

Water Resources Investigations Report 88-4295° 1986.

Washington, D.C.

U.S. Geological Survey, Miscellaneous unpublished file

data. October 18, 1988.

Memphis, Tennessee.

Defense Logistics Agency.

Memphis, Tennessee 38114.

CContact: W.S. Parks)

Defense Depot Memphis.

Master Plan Component.

•_nalysis of Existing Facilities. 1 October 1980.

U.S. Army, Environmental Hygiene Agency. Environmental

Impact Assessment. Consultation Visit No. 21-1443-78,

Defense Depot Memphis, Memphis, TM, 29-81 AU_St 1877.

U.S. A_y, Enviro_ental Hygiene Agency. Enviror_nental

Survey NO. 99-012-76, Defense Depot Memphis, Tennessee,

7 Au�_st 1875.

U.S. Army, Environmental Hygiene Agency. Environmental

Assessments of Existing Operations at DLA

Installations. Survey No. 24-1443-78. 18 January

1978.

Defense Supply Agency. Defense Depot Memphis. Safety &

Health Office (DDMT-GE) Industrial Hygiene SurVey NO.

78-002: Asbestos Rebagging & Rewarehousing by Kennedy

Contracting Company.

U.S. Army, Environmental Hygiene Agency. Waste

4-2
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Management Consultation NO. 26-1443-78, Defense Depot

Memphis, Memphis, Tennessee, 9-11 August 1977.

_erdeen Proving Ground, MD 21010. 1977.

U.S. Army, Enviror£mental Hygiene Agency. Hazardous

Waste Management Survey Me. 26-0020-78. Defense Depot

Memphis, Memphis, Tennessee. 9-13 May 1977. Aberdeen

Proving Ground, MD 21010.

H.S. Army, Environmental Hygiene Agency. Industrial

Hygiene Special Study No. $5-35-0127-80, Evaluation of

Hazardous Material Warehouse, Defense Depot Memphis,

TN, 10-12 September 1979. Aberdeen Proving Ground, MD

21010. 1979.

U.S. Army, Environmental Hygiene Agency. Waste

Management Consultation NO. 26-1443-78, Defense Depot

Memphis, Memphis, Tennessee, 9-11 August 1977.

Aberdeen Proving Ground, MD 21010. 1977.

U.S. Army Environmental Hygiene Agency. Hazardous

Waste Management Sur_ey No. 26-0020-78. Defense Depot

Memphis, Memphis, Tennessee. 9-13 May 1977. Aberdeen

Proving Ground, MD 21010.

U+S. Army, Environmental Hygiene Agency. Hazardous

Waste Management Consultation No. 37-26-0113-91.

Defense Depot Memphis, Memphis, Tennessee. 5-9 May

1980. Aberdeen Proving Ground, MD 21010. 1980.

U.S. Ar_y, Environmental Hygiene Agency. Industrial

Hygiene SurVey No. 62-0228-77, Defense Depot Memphis,

Memphis, Tennessee. 13-15 June 1977.

U.S. Army, Environmental Hygiene Agency. Industrial

Hygiene Survey NO. 23-022-70. Defense Depot Memphis,

Memphis, Tennessee. 27-30 October 1969. Edgewood

Arsenal, MD 21010. 1969.

U.S. Army, Environmental Hygiene Agency. industrial

Hygiene Survey No. 35-049-73/74' . Defense Depot

Memphis, Memphis, Tennessee. 19-22 June 1973.

Aberdeen Proving GroUnd, MD. 21010. 1973.

U.S. Army, Environmental Hygiene Agency. Radiation

protection Survey No. 62-0431-77, Defense Depot

4-3
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Memphis, Memphis, Tennessee. 8 June 1977.

U.S. Army, Environmental Hygiene Agency. Entomological

SurVey No. 44-P09-75. Defense Depot Memphis, Memphis,

Tennessee. 21-25 October 1974.

U.S. Army, Environmental Hygiene Agency. Installation

Pest Management Program Review NO. 16-62-0589-80.

Defense Depot Memphis, Memphis, Tennessee. 22-24

October 1979. Aberdeen Proving Ground, MD 21010.

U.S. Army, Environmental Hygiene Agency. Installation

Pest Management Program Review No. 15-62-0541-79.

Defense Depot Memphis. Memphis, Tennessee. 13-15

November 1978. Aberdeen Proving Ground, MD 21010.

U.S. AZ_y, Environmental Hygiene Agency. Installation

Pest Management Program Survey No. 62-0577-78, Defense

Depot Memphis, Memphis, Tennessee. 6-9 September 1977.

1977.

U.S. Army, Environmental Hygiene Agency. Installation

Pest Resistance Study (ES) No. 18-62-0542-79, Defense

Depot Memphis, TN, 13-14 November 1978. 1978.

U.S. Army, Environmental Hygiene Agency. Entomological

Survey No. 44-015-74, Defense Depot Memphis, Memphis,

Tennessee, 6-9 Heve_ber 1973. 1974.

U.S. Army, Environmental Hygiene Agency. Installation

Pest Management Program Review No. 62-0544-77, Defense

Depot Memphis, Memphis, Tennessee. 7-9 September

1976. 1977.

4-4



This section is based on the Master Plan Report: Defense Depot

Memphis, Tennessee, prepared by Harland Bartholomew and

Associates, Inc., July, 1988.

DDMT routinely receives and ships hazardous materials. The

amount of materials handled was estimated to be 37,000 tons in FY

1987o In February 1986, fhe position of Environmental

Coordinator was created. Responsibilities of the position

include overseeing all operations involving hazardous material

and assuring compliance with appropriate guidelines.

The current utilization of DDMT land resources is illustrated on

Figure i-i.

The following hazardous materials are warehoused and issued at

DDMT:

i) Fla_able Liquids

2) Flammable Solids

3) Corrosives (Acids and Bases)

4) Poisons (A&B) including insecticides

5) Compressed Gases (non-flammable)

6) Compressed Gases (flammable)

7) Class C Explosives

8) Oxidizers

9) Radioactive Materials

i0) Other Regulated Material (OPt)

Thes_ materials are received as packaged commodities from

manufacturers in containers that range in siz_ up to 55-gallon

drum quantities. While in storage, these materials are

segregated by hazardous storage compatibility groups to assure

optimum safety conditions are met.

5-1
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Existing locations of hazardous materials storage at DDMT are

s"m_arized Below (see Figures 3-1 and 3-2, Tables 3-1 and 3-2).

Location

Building 629

Building 319

Area X-25

Building 835

Building S-873

Building 689

Item

Various chemicals (toxics,

corrosives, oxidizers)

Flammable materials, toxics

Flammable materials

Anti-Freeze

POL products and overflow

chemicals from 629

Short-term storage of

flammable liquids, for

shipping and receiving

The majority of chemical stock items are stored in Buildinq 629.

This building is constructed on a concrete foundation without

floor drains and contains five bays separated by concrete walls

and fire doors. Spill booths containing absorbent materials and

cleanup equipment are located in each separate area. These

booths are marked to preclude incompatible chemicals being placed

in the same booth. The capacity of Building 629 is currently

inadequate, and overflow chemical s are stored in Building B-873.

Building 319 is the flammable materials storage area and contains

mostly alcohols with lesser amounts of other items (ether,

pesticides, and solvents). Hazardous materials requiring

temperature-controlled environments are also stored in this

warehouse, as are pilferahle hazardous materials. The building

is concrete-be_ed and is on a concrete foundation with no floor

drains. One mechanically ventilated, separately betted room in

the west end of the building contains cyanide compounds. The

building is equipped with explosion-proof lighting and spill

booths similar to those in Building 629. Security restrictions
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at Building 319 are tight. Building 319 storage will be replaced

by _he proposed new hazardous materials warehousQ.

The X-25 area is a betted, concrete pad in the open storage area

on the northwest side of the installation, where only Class 1

flammable liquids are stored. These liq_/ids are normally stored

in 55-gallon dz_ims and include a wide range of industrial grade

organic solvents. _ree tension fabric roof stl_/ctur_s have

recently been constructed over the area, however, the

northernmost str_icture fell in January 1988 and has not been

replaced.

Building S-873 is an open-sided shed for POL products storage.

Overflow chemicals, which Would noz1_ally be stored in Warehouse

629, are also stored at Building S-873. The new recoupment

facility, Building 865, is adjacent to the new hazardous

matsrials warehouse, Building 835. The recoupment facility is

used for repackaging of selected materials that are damaged in

transport. Any material that cannot be repackaged must be

classified as hazardous material excess and turned over to DRMO.

The drums which are now stored in areas X-13 and X-15 will then

be moved into the free space in S-873. _n this manner, all open

storage of drummed products, except at X-25, will be eliminated.

Building 529 is partially utilized for non-compliance storage.

An additional 20,000 square feet of material will be relocated

from Building 529 to the new warehouse.

The Flammable Liquids Holding Area, also known as the "hot

house", is where fla_able materials are temporarily stored (less

than 24 hours), after receipt or before shipping. Typical items

in this area include alcohols, kstones, aromatics, and ethers.

The "hot house" is located at the northwest corner of Building

689.

A new hazardous materials warehouse is presently under

construction in the northwest quadrant of DDMT. The total area

5-3
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of the building is 141,100 square feet. The building will

provide 138,000 square feet of storage area for hazardous

materials with the remainder being used for general office and

ancillary activities. Sources of DDMT hazardous wastes include

spill cleanup residue, mission stock which has reached expired

shelf life, and satellite generation areas. Hazardous materials

operations at DDMT are increasing. In 1984, DDMT was responsible

for 30,000 tons of hazardous material, while in 1987, the amount

was about 37/000 tons.

Hazardous Waste Generation and DisPosal

DDMT is a RCRA generator of hazardous wastes in the State of

Tennessee, under generator nu_iber TM 42100205780. DDMT is • a

small quantity generator, because less than 220 pounds of

hazardous wastes are generated per month. The only source of

DDMT hazardous wastes result from the cleanup of small hazardous

materials spills. Of the approximately 100,000 hazardous

material transfers per year at DDMT, only an estimated 50 per

year results in an out-of-container event. More than 90 percent

of these events result from packaging failures in transport. The

remaining events are attributed to handling at DDMT.

Defense Reutilization and Marketing Region (DRMR) is a tenant

activity of DDMT. DRMR supports several installations in the

region and is responsible for providing disposal of hazardous

material through contractors. The old Defense Property Disposal

office has been redesignated Defense Reutilization and Marketing

Office (DRMO). DRMO provides property disposal services and

conforming storage facilities for hazardous materials and

hazardous wastes generated by DDMT, Memphis Naval Air Station and

Air Force Air National Guard. Under the present permit, the time

limit for hazardous waste storage is 90 days. The installation

is seeking a Part B permit from EPA which would allow storage up

to 180 days.

5-4
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Building 308 is where hazardous materials in DRMO's possession

are stored. It is a wood-framed ti_ structure with a concrete

floor. A two-foot concrete foundation surrounds the floor to

provide secondary containment, except for two doorways. Spill

containment and cleanup materials are kept in the building.

Building 308 will be replaced by the planned DRMO Confo_ing

Storage Facility. The project was planned for FY 1987. It will

provide a 14,000 square foot storage facility with auxiliary

facilities required to accomplish the hazardous materials

disposal mission. Recoupment is used as much as possible to

minimize losses and to keep waste quantity to a minimum. Cleanup

residuals are transferred to DRMO for resale or disposal.

Sampling investigation of the PCP DIP Tank Building commenced in

August, 1985 when U.S. Army Environmental Hygiene Agency

personnel obtained analytical results arranged by O.H. Materials

which revealed the presence of high levels of highly chlorinated

isomers of dioxins and furans.

Samples taken of soil under the dip vat showed the presence of

contamination. O.H. Materials used a portable drill rig to

systematically depth sample the area. O.H. Material in

conjunction with state and federal authorities determined a

target clean-up criteria figure of 200 ppb total dioxins and

furans.

Although contaminants exceeding the 200 ppb were found at a depth

of 27 feet, the g. S. Ar_y, Region IV EPA, and the State of

Tennessee Department of Health and Environment determined a i0

foot removal depth.

The contaminated soil was stored on roll-off containers near

BUilding 670. The roll-off containers have been removed and the

soil has been disposed at an approved facility. The Dioxin was

removed to an approved hazardous waste disposal facility in

spring 1988.
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Traces of zinc have been found in the bottom sludge of Lake

Danielson. This is believed to have been caused by drainage from

cooling towers. Many cooling towers are constructed of hot-

dipped galvanized metal parts. Prior to assembly, the metal

parts are dipped in a vat of molten zinc to obtain a coating for

protection against corrosion. At present, the contaminant level

of the sludge is within compliance limits and is not considered

to be a significant problem. However, monitoring of the sludge

should be continued, and should the sludge approach the maximum

allowable contaminant level, it should be dredged out and

disposed of in a manner prescribed by the governing environmental

agency.

DDMT has instituted spill response and control measures which

avoid significant releases of spilled hazardous material to the

environment. The following programs have been implemented to

mitigate adverse impacts.

(1) Spill Prevention, Control. and Countermeasures _SPCC% Plan.

The plan is designed to improve responses to and decrease

the potential for hazardous materials spills.

Installation SDill Contingency Plan IISCP% . The Plan

provides specific steps to follow for reporting of a spill,

mobilization of the spill response team, and cleanup of a

spill. Also included are telephone numbers for emergency

services (police, fire department, hospitals, etc.),

reportable quantities of hazardous materials, and the

respon_ibilitles of the spill response beam members.

Pe sona rai . The training includes courses for

hazardous materials warehouse personnel, spill team members t

and management. The training program includes initial

orientation; an In-house course, "Introduction to Hazardous

Materials--Handling Bad Storage, Packing and Marketing";

certification training for packers, "Defense Packaging of

Hazardous Materials for Transportation,'. which is conducted

5-6
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by the Joint Military Packaging Training Center; and

opportunities to take technical courses and attend

appropriate seminars outside the DLA system for certain

personnel. Safety meetings are conducted once per week.

Unannounced drills on safe work practices are conducted

monthly by the Safety and Health office.

Spill Response Vehip_. The vehicle has a variety of spill

response equipment for personnel protection (chemical-

resistant coveralls, hoots, hard-hats, face shields, gloves,

respirators, first aid kits, fire extinguishers, etc.) ,

spill control (shovels, absorbents, neutralizing chemicals,

etc.), communications, and analysis (explosimeter, oxygen

mater, pH paper, etc.) plus other safety gear. In addition

to the DDMT vehicle, the City of Memphis Fire Department

Hazardous React Team is on call for emergencies at the

installation. This team has a national reputation for its

hazardous spills response expertise.

Prior to 1976, the north end of Dunn Field was used for burial of

toxic and carcinogenic compounds, ID sets, pesticides, and

foodstuff. Burning sites were also formerly located there. The

Resource Conservation Recovery Act, Code Federal RegUlation 40

was enacted in 1976, and since then, burial and incineration of

hazardous wastes at the site has not been practiced. The area is

monitored for ground-water contamination.

xo_. DDMT does not handle significant quantities of

ammunition. There are small quantities of aramunition confiscated

by the FBI that are stored in an igloo on the west side of 9th

Street. The storage of these materials is not considered to be a

significant hazard to personnel or facilities.

Th_ only other explosives on the Depot are flammable materials

stored in temporary structures on the west side of the

installation. An adequate safety distance is maintained.
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6.0 CONCEPTUAL SITE MODEL

Background'information gathered during the initial site visit to

the Defense Depot, Memphis, Tennessee (DDMT) were utilized in

developing a conceptual site model which evaluates potential

risks to human health and the environment. As suggested in the

SPA 9_/idance doczlments, the conceptual model includes all known

and suspected sources of contamination, types of contaminants and

affected media, known and potential routes of migration, and all

known or potential human and enviromnental receptors. Thus the

model may be considered a worst case analysis. In addition to

assisting the identification of sampling sites, the model will

also assist in the identification of appropriate remedial

technologies.

A preliminary conceptual model of exposure pathways at the DDMT

is included as an aid in evaluating areas which need

investigation at the depot (Table 6-1). Potential receptors

include employees of the depot, inhabitants of the surrounding

area and the entire population of Memphis. A schematic

presentation of the model is found in FigUre 6-1.

6.1 AL SO CES

Dunn Field is identified as the area with highest potential for

ground water contamination. Dunn Field has served as a burial

site for many hazardous waste materials including mustard and

Lewisite gas, oil and grease, paint and thinner, methyl bromide,

pesticides and herbicides. According to Lt. Marks at Edgewood

Arsenal, the M-I War Gas Set (which is believed to be the

identity of the mustard/Lewsite training sets which are buried at

Dunn Field) consists of 48 hez_etleally sealed pyrex glass tubes,

each containing 40 cc of agent. Each kit contains 12 tubes each

of mustard, Lewsits, phosgene and chloropickrin. The Mustard and

Lewsite are in concentrations of 5% solution in chloroform.

Twelve tithes, each enclosed in an cuter cardboard tube, were

6-1
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packed in a metal container of dimensions 5.75" x 9.5". The

record indicates that only nine of these sets were buried in Dunn

Field. The listing of contaminants of concern will be based on

substances found during this investigation. The current listing

found in Table 6-2 indicates those substances already found in

the ground water at DDMT. Thiodigycol, a by-product formed when

mustard reacts with water, has not been found in previous ground

water studies. It has been included in Table 6-2 due to the

possible presence.

The former PCP dip vat area is another potential source of

contamination. Although the area was remediated in 1986 it is

possible that some contamination of the subsurface still exists.

According to the 1986 0.H. Materials report "Soil containing

contamination exceeding the targeted 200 ppb clean-up level for

total dioxins and furans currently remains below the i0 foot

level to which excavation in Building 737 reached.'. The migration

of PCP and its contaminants from contaminated subsurface soils

which remain on sight may eventually reach the water table

aquifer. The soils at DDMT are low to moderately permeable and

are low in organic matter.

Underground storage tanks are also potential sources of

contamination to surrounding soils with contaminants potentially

migrating to ground water. At least nineteen underground storage

tanks are located at DDMT and have contained fuel, waste oil, and

pesticide rinse water. MOSt of the UST's at DDMT were leak

tested and replaced by fiberglass tanks. No leaks were detected.

Storage areas on the east side of the depot drain into Lake

Danlelson. A pesticide storage area was previously placed

upgradient to Lake Danielson, but the original building has been

removed, a new concrete foundation poured and a new fabric

building installed. Pesticide storage has been moved to another

area. Pesticide and PCB residues have been found in fish

tissues and in sediment samples from Lake Danielson and the golf

course pond (USAEHA, 1986). Lake Danielson and, possibly, the

G-4
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golf course pond must now be considered potential sources of

Icontaminatlon. Stoz_0 runoff and overflow from Lake Danielson and

_tbe golf course pond are directed into drainage canals.

Many outdoor areas with gravel bases have served as repackaging
|

or recoupment areas at DDMT. These areas which include the

corner of 21st and E streets, the DRMO storage yard and areas

surroundlng Bldg. S873 were exposed to infrequent ground spills

_'i(USAEHA, 1985). Tables 3-1 and 3-2, and Figures 3-1 and 3-2,

"respectively, list and show areas at the installation where
1--

•potentlal waste sources may be located It should be noted that

i._ost repackaging was done in areas with concrete floors.

6.2 EXPOSURE PATHWAYS

t

,i

The DDMT is located within the city limits of Memphis and is east
, T

iDf the Allen Well Field, one of six well fields owned by the

iMemphis Light, Gas and Water Division. The Allen Well Field

_ draws water from the Memphis Sand aquifer which is the water

i_ource for all the City of Memphis and most of Shelby County.

,Studies have shown that "windows" occur in the confining layer of

_he Memphis Sand aquifer which may allow leakage of contaminants

from water table aquifers (USGS,IS8a). It has been documented

i hat contaminants from the DDMT have contaminated the water table

aquifer (U.S. Army Environ. Hygiene Agency Ground-water

!_onsultation No'. 38-26-0815-87 DDMT, 1986). Although this

_quif_r is not used as a source of drinking water, contaminants
&

, {ould potentially reach the Memphis Sand aquifer if "windows"

:.exist in the confizlning unit In the vicinity of DDMT.

!Ik preliminary well survey of the area within a one mile radius of

the depot did not reveal the existence of any residential wells.

_o wells are located within a one mile radius, butindustrial

are not used as a potable water source (Memphis and Shelby County

_D,1988). The State of Tennessee and the local health department
rack the number of wells -in the area by requiring drilling

_ermlts and annual permit renewals for continuous well Dperation.

6-6
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The land uses surrounding DDMT are a mixture of residences and

co_ercial or manufacturing establishments. The area is well

populated. Storm water runoff from the depot travels by open

concrete-l/ned canals through residential sections surrounding

DDMT until reaching either Cane Creek on the north side or -

Nonconnah Creek to the south and west. Cane Creek eventually

drains into Nunconnah Creek. Nonconnah Creek is a tributary of

the Mississippi River.

Inhalation exposures to fugitive dust or volatile organic vapors

from areas with surface contamination are release mechanisms to

be considered in the potential exposure of employees and

neighbors of DDMT. Highly permeable, non-compacted surface

soil aids the migration of surface contaminants to subsurface

soils and eventually to the water table and groundwater aquifers.

It should be noted, however, that the installation as a whole is

well vegated or concreted leaving very small areas susceptible to

wind erosion.

It was noted during the initial site investigation that storm

water runoff leaves the depot via several open storm canals.

These canals could serve as a contact point for inhabitants of

the areas surrounding the DDMT. Therefore, sampling of storm

drain waters will he valuable in discerning whether contaminants

are leaving DDMT via storm-water runoff and surface water

drainage.

The majority of DDMT employees are civilians working during two

shifts per work day. The number of employees is estimated to be

2,700 (Chumney, 1988). Employees are potentially exposed via

inhalation, ingestion and dermal contact to contaminated _urface

soils and waters. Inhabitants of areas surrounding DDMT may he

exposed to contaminated dusts or volatile vapors escaping from

the DDMT or by contact with storm water runoff and drainage from

DDMT.
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The entire population of Memphis, which uses groundwater from the

Memphis Sand as a drinking water source, must be considered as

potential receptors. The population of Memphis is estimated at

700,000 for the city and 800,000 for all of Shelby county.

Most of the DDMT contains structures or paved surfaces. The

limited unsurfaced areas (i.e., Dunn Field and the golf course)

support native Bermuda grass and deciduous black oaks IOuercus

velutina). Some shrubbery is located in previously landscaped

areas such as the housing area, golf course and lake. Small,

urban-living animals such as squirrels, birds, snakes and turtles

are the potential residents of "natural" areas in Dunn Field and

the golf course. Game fish such as bluegill, bass and catfish

have been previously stocked in Lake Danielson. Goldfish inhabit

the golf course pond. Fishing is currently prohibited in the

lake and golf course pond.

Aquatic life is potentially impacted by contamination of surface

waters such as Lake Danielson, the golf course pond, Cane Creek

and Nonconnah Creek. Wildlife and area pets may be exposed via

contact with contaminated soil or surface waters.

The conceptual site model highlights several areas deserving

investigation. Because the Allen Well Field is less than one

mile downgradient of DDMT, buried wastes from Dunn Field, the

former PCP Dip vat, and underground storage tanks may impact

these water supply wells. Buried wastes may leach into

surrounding soils and be transported by surface water discharge,

storm water runoff and fugitive dust generation. Surface

contamination from the depot must be assessed as contaminants

from this source can be transported by surface water, storm water

runoff, fugitiv8 dusts and volatilization. Populations

potentially impacted are employees and neighbors of DDMT,

residents of Memphis, wildlife, pets and aquatic life.

6-8



CERCLA guidelines specify that remedial actions meet any Federal

standards, requirements, criteria, or limitations that are

determined to he legally applicable or relevant and appropriate

requirements (ARARS). State ARABS must be met if they are more

stringent than Federal reql/Irements.

Charles Pietrosewicz of the Agency for Toxic Substances and

Disease Registry (ATSDR) , Liaison-EPA IV, was consulted

concerning the proposed ARARS for the DDMT sites. Mr.

Pietrosewicz aqreed that the ARABS listed on Table 7-1 were

appropriate for the public health and environmental assessment cf

the DDMT sites.

7°i
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8.0 PRRLIMINARY _VALUATION OF REMEDIAL ALTERNATIVES

8.1 INTRODUCTION

The purpose of this section is to discuss potential remedial

approaches and associated data that may be needed to evaluate

alternatives during the Feasibility Study. The following

discussion considers altez_atives potentially suitable for the

mitigation of site conditions at DDMT. This section has been

prepared in response to the Statement of Work, Section i, General

Statement of Services and the SUbtask 3.2.1.3 description. As

information is gathered during the Remedial Investigation,

potential remedial approaches will be reconsidered.

Under S_RA, remedy selection is based upon four generalized

concepts which are:

i. The remedy must protect human health and the

environment;

2. The remedy must be cost-effective;

3. The remRdy must utilize treatment technologies to the

maximum extent practicable; and

4. The remedy must meet applicable or relevant and

appropriate requirements (ARAR's).

A detailed Risk and/or Health Assessment must be conducted for

any remedy selected.

8.2 IDENTIFICATION OF REMEDIAL ALTERNATIVES

For each affected media, a remedial alternative will be

identified am necessary in each of the broad categories:

NO action

Containment

Treatment with walk-away potential
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Treatment reducing contaminant toxicity, mobility, and

volume

A brief overview of each broad category is provided in the

fol}owing subsections.

8.2.1 No Ac_on A nat've

Under the No Action Alternative, the site would not receive any

further remedial action. Before this alternative can be

selected, the extent and rate of migration of contamination must

be determined and projected into the future. The No Action

Alternatlve could be viable if health factors can be addressed

and rates of migration and impact on potential receptors can be

adequately determined. A detailed Risk Assessment must be

conducted before this alternative could be chosen.

8.2.2

Containment usually consists of site capping and the installation

of barrier walls to preclude surface water infiltration, leachate

generation, ground-water underflow and waste contaminant

migration into the receiving environment. Containment may be

synonymous with isolation, as the site is theoretically separated

from its environmental setting by the barrier system.

Contair_ment may also be employed to channel leachate Or ground

water to collection points for subsequent treatment.

The data required to evaluate this alternative might include a

description of disposed waste materials, the delineation of site-

related contamination in the adjacent receiving environment and a

characterization of the concentrated wastes present in the

landfill. The waste characterization data would be required to

determine contaminant compatibillty with potential containment

systems.

8-2
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8.2.3 Treatment With Walk-Away Potential

Treatment with walk-away potential may involve several

technologies. A few technologies identified here may also be

applicable, with some differences, to a discussion of treatment

reducing contaminant toxicity, mobility cr volume, described in

the following subse=tion. This type of treatment may be

performed on site, or off site. A possible approach is to apply

conventional processes such as biological treatment,

physical/chemical treatment or solldification/stabilization.

All of these approaches require that site waste materials be

mixed with agents that render them harmless or inert, preferably

in-situ. Biological and physical�chemical treatment processes

may reduce toxicity, but not mobility or volume. Solidification/

stabilization techniques may reduce mobility, but usually will

not address toxicity. Fixation techniques may also increase

contaminant volumes by the addition of the stabilization

material{s) to the waste materials.

The site data required to evaluate these candidate methodologies

include landfill environmental setting, contaminant

concentrations and extent, waste characterization and

treatability studies.

8.2.4 Treatment Reducinu Contaminant Toxicity. Mobility

or Volume

Thermal destruction and incineration are two potential remedial

alternatives that could possibly reduce contaminant toxicity,

mobility or volume. Thermal destrn/ctio n methods may be utilized

to destroy organic contaminants in gaseous, liquid and solid

waste. The purpose is to degrade a substance into relatively

inert or easily managed materials. Technologies associated with

thermal destruction include molten salt, wet air oxidation,

plasma arc, circulating bed, high temperature fluid wall,

pyrolysis, etc. Incineration technologies generally consldsred

applicable include liquid injection, rotary kiln, fluidized bed
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and multiple hearth (Remedial Action at Waste Disposal sites,

USEPA, 1989). Incinerators require co_ustion temperatures on

the order of 1300°F to 3000°F; residence times are highly

variable.

In addition to thermal destruction and incineration, more

conventional approaches such as biological treatment,

physical/chemical treatment or solidification/stabilization may

be utilized. These techniq_/es may be applied singly or in

conjunction with other technig_/es to obtain the desired results.

The site data required to evaluate this candidate methodology

include site enviror_aental setting, waste characterization, BTU

content, water content, viscosity, halogen content and ash

content. Pilot-scale tests may be needed to establish start-up

conditions, maintenance requirements and operating parameters.

8.3 PRELIMINARY IDENTIFICATION AND SCREENING OF GENERATf

RES NS ACT O

This subsection provides a preliminary identification and

screening of general response actions and associated technologies

potentially useful for Defense Depot Memphis Tennessee. The

actions and technologies considered address site remediation with

respect to suspected site conditions and _nticipated contaminant

migration pathways. Each action and associated technology is

briefly described in Table 9-1. significant capabilities and

limitations are listed, based upon the incomplete data presently

available and n_erous asst_mptions. This procedure is used to

begin the process of technology screening so that remedial

alternatives can be developed, as the RI/FS process proceeds.

A total of eight general response actions have been initially

recognized for application at DD_IT. These actions were selected

in accordance with USEPA guidance documents and our experience on

similar projects.

8-4
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8.4 PERFORMANCE CRITERIA AND STANDARDS FOR GENERA[,

S O SEA S

The performance criteria and standards which must be considered

for the previously described actions are ontlined below, based on

ARARs, environmental, public health, institutional, and cost

considerations.

B.4.1 E v' o menta Protection

Alternatives posing significant adverse environmental effects

will be excluded from further consideration. Only those

alternatives that satisfy the RI objectives and contribute to the

protection of the environment will he considered further.

Environmental criteria which must be considered include:

Impact of construction on flora, fauna, and the natural

drainage system

Impact of treatment systems operation on ambient air

quality

Destruction of flora and wildlife habitat or natural

drainage systems during contaminated soils excavation

process

Impact of pollutant release to dewngradlent surface

waters, ground waters, and/or sensitive habitats

Criteria for effluent discharge to surface waters,

through off-site disposal of contaminated ground water

options

O
Potential for offslte contaminant spills during

transportation of soils or ground water, for off-site

treatment and disposal options.

8-8
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8.4.2 P_blic Hea_th

Only those alternatives which will minimize or mitigate the

threat of harm to public health and the environment will be

considered. Specific consideration will be given to:

Guidelines for allowable chemical concentrations in an

underground source of drinking water for migration

management options

Assessment of long-term risk to downgradient receptors

for migration management options

The potential for continued release of pollutants from

the source into the ground water for all options

The potential for contaminated ground-water interaction

with surface water, and potential surface water

receptors, for the no action alternative

Assessment of risk through air emissions from on-site

treatment options and excavation of contaminated soils

o Assessment of risk through off-site transport options

8.4.3 InstitutionaA

An alternative that does net meet technical requirements of the

applicable environmental laws (e.g., RCRA, CWA, C_, TSCA, Safe

Drinking Water Act, UIC) will usually be excluded from further

evaluation. Specific consideration will be given to:

Department of Transportation (State and Federal)

requirements and restrictions for hazardous waste

transport fo_ off-site treatment and disposal options

8-9



Pretreatment standards for discharge into publicly

owned treatment works, for off-site treatment and

disposal options

NPDES per1_ittinq requirements for off-site discharge of

ground water or effluent options

Clean Air ACt permitting requirements for on-site

treatment options

State and local land use zoning restrictions for

construction and operation of on-site treatment

systems, pipelines, and wells.

8.4.4 Cost

An alternative whose cost significantly exceeds that cf other

alternatives and does not provide substantially greater public

health or environmental benefits will be eliminated. Total cost

of an alternative should be considered and will include the cost

of implementing the alternative and the cost of operation and

maintenance. Costs will be presented in terms of prgsent worth

to provide for comparison among alternatives having different

useful lives. Specific considerations could include:

Transportation costs for off-site disposal or treatment

options

Disposal fees for hazardous waste landfilling for off-

site disposal options

Treatment costs and/or acceptance fees for off-site

treatment options

Pipeline costs based on size, length and construction

constraints for off-site discharge of contaminated

ground water

8-10
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Well construction costs for contaminated ground-water

recovery systems and deep well injection options

Operation and maintenance costs for ground-water

recovery and treatment options

Facilities construction and operating costs for on-site

treatment options

Excavation, filling and grading costs for source

removal options

Pe_itting fees for off-site discharge (NPDES] and deep

well dispesal (RCRA) options

Engineering design fees for recovery, treatment, and

off-site discharge options

8.5 APPROACH TO ALTERNATIVE EVALUATION

The results of the screening of remedial alternatives will depend

on factors selected for making comparisons and how they are

applied. Alternatives will he evaluated and ranked in terms of

cost-effectiveness, technological feasibility and reliability,

and ability to provide adequate protection of h%Iman health, and

the environment. The detailed evaluation of selected

alternatives will consider, at a minimum, the following factors:

o Special engineering considerations required to

implement the alternatives (e.g., pilot treatment

facilities, additional studies needed to proceed with

final remedial design)

Environmental impacts and proposed methods and costs

for mitigating any adverse effects

8-11



Operation,

the remedy
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maintenance, and monitoring requirements of

o Off-site disposal needs and transportation plans

o Temporary storage requirements

Safety requirements for remedial implementation,

including both on-site and off-site health and safety

considerations

A description of how the alternatives could be phased

into operable units, including a discussion of how

various operable units of the total remedy could be

implemented individually or in groups, resulting in a

significant improvement in the environmental protection

or savings in costs

A review of any national off-site treatment and

disposal facilities to consider compliance with

applicable RCRA requirements, both current and

proposed. In addition, the capacity of such facilities

should be examined.

8.6 IDENTIFICATION OF DATA REOUIREMENTS

Additional data are required to formulate cost effective

remediation concepts. These data requirements are based on a

review of existing data, possible remedial alternatives, and

predicted performance. The requirements are as follows:

o Source Control

Volume (area and depth) of material to ba

considered

Chemical nature of the material

Soil and subsoil characteristics

8-12
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Ground-Water Related Migration
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Voltlme of water involved (area, depth)

Aquifer characteristics

Background informatio_

Current ground-water use

o Surface Water Related Migration

Degree and extent of surface water involvement

Identification of surface drainage channels

8.7 SIB TY S

Following the data collection phases of the Remedial

Investigation, the infoz_ation obtained will be used in the FS

to evaluate and cost those remedial alternatives deemed

appropriate•

8-13
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INTRODUCTION

Because of potential contamination at the Defense Depot Memphis,

Tennessee (DDMT), the Defense Logistics Agency (DI_%) has

initiated this investigative program through the Huntsville

Division, corps of Engineers. The purpose is to determine if

contamination has occurred and assess feasible alternatives for

clean-up. To accomplish these objectives, ground-water, surface

water, soil and sediment samples will be collected at DDMT. This

plan describes the soll boring and monitoring well installation

program and is Vol_e II of the DDMT Work Plan.

Soil borings drilled for the purpose of soil sample collection

for analytical testing must be advanced in a manner which allows

the collection of representative soil samples, similarly,

monitoring wells must be properly installed in order to

accomplish the following objectives: to collect representative

groundwater samples; to prevent contamination of hhe acpJifer by

the drilling activities; to prevent inter-aquifer contamination;

and to prevent vertical seepage of surface water into the

monitoring well water-lntake zone. The soil sampling and well

installation plan discusses the equipment, procedures and

personnel that will be used at BDMT to accomplish these

objectives.

DDMT is located in Memphis, Tennessee and is currently managed by

the DLA. The mission of the 0epot is to stockpile and distribute

material goods. Background infor_nation about the depot history,

environmental setting and past waste disposal practices is

discussed in Volume I of the Work Plan. AS previously mentioned,

VolUme II is the Soil Boring and Monitoring Well Installation

Plan. This plan covers soil boring and monitoring well locations

and depths, drilling equipment and materials, drilling

procedures, decontamination procedures, well design and

installatlen, well development, permeability testing, and project

assignments and responsibilities. This plan was prepared to meet

the requirements of the DDMT statement of work.

i-i
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2.0 SOIL BORING LOCATIONS AND DEPTHS

Law will install five soil borings during the RI/FS at DDMT as

specified in the project scope of work. The purpose of the soil

borings will be to characterize the subsurface geology and to

collect soil samples for chemical analysis. To accomplish these

objectives, both geotechnical samples and soil samples for chemi-

cal analysis will be Collected from the soil borings. The soil

borings will be drilled using hollow stem augering techniques.

Borings will be sampled continuously from the ground surface to a

depth of i0 feet. After a depth of i0 feet is reached, samples

will he taken at a minimum of 5 foot intervals. The soil borings

will be backfilled with a grout bentonite mixture.

This section of the plan discusses the location, depth and

sampling of the borings.

2.1 SO BORING LOCAT ONS

AS stated previously, the purpose of the soil borings is to

collect samples for chemical analysis _nd to obtain geologic

information on the site. Therefore, the soil borings have been

located to optimize both objectives. Figures 2-i and 2-2,

respectively, show the proposed sampling locations for the main

installation and Dunn Field. AS shown on the figures, the five

borings form a north-south transect of the entire site. TWO

borings (Figure 2-1) will be on the main part of the installation

and three will be in Dunn Field (Figure 2-2). These locations

will provide chemical samples and geology data for the

installation.

It should be noted that these locations are well away from the

mustard/lewisite burial site (reference Figure 3-1, Work Plan,

Volume I]. No sampling will occur at this burial site except by

the U.S. Army Technical Escort Unit (TEU).

2-1
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FIGURE 2-I
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0

DUN_

LEGEND

Q SHALLOW MONITORING WELL

• SOIL TEST BORING

• SURFACE WATER SAMPLE SITE

• SEDIMENT SAMPLE SITE

00 u_ -- --

$OURC_ _OH'I'I]ROI.OCJC S31JDy NO. 38--26-0195.-&}, DDM.
MEMPHIS, 1_1, 21 JJNE - 2 JULy, 1982.

M]_IL

F_L

SCALE: 1"~1000'

• _.-- _ LAW ENVIRONMENTAL INC.
_- _ P.,O',R_N_E_T S_'ICES E_I_ON 2--2



©



!

• 1

!

1
• I

i!

9 63
2.2 _DE PTHS

The statement of work (SOW) for the DDMT RI/FS provides for five

soll test borings with a total footage not to exceed 400 feet of

drilling. Therefore, it is estimated that each soil test boring

will average 80 feet in depth. Based on a review of background

information, an 80 foot soil boring will provide adequate

geologic data on the unsaturated zone and the water table aquifer

beneath DDMT. Some of the borings may reach the confining unit

beneath the water table aquifer, but that will nut be known until

actual borings are installed.

2.3 SOIL BORING JUSTIFICATION

BORINGS STB-I and STB-2

LOCATION - DUNN FIELD

JUSTIFICATION - Borings in Dunn Field will serve two purposes,

i.e., for collection of soil samples for chemical analysis and

to describe the geology beneath Dunn Field. Previous borings

installed at Dunn Field were sampled by collecting auger cuttings

during the drilling operation. While this method is adequate to

provide a general description of the subsurface, it is not

adequate to provide the site specific detail that can be obtained

using continuous sampling procedures. A centinuous soil profile

will provide the detail necessary to understand the subsurface

environment at Dunn Field.

BORING STB-3

LOCATION - PDO YARD s MAIN INSTALLATION

JUSTIFICATION - Collection of soil samples for chemical analysis

and to describe the subsurface stratigraphy in the vicinity of

the PDO yard. NO soll test borings have been installed in the

vicinity of the PDO yard•

2-4
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BORING STB-4

LOCATION - FORMER PCP VAT AREA, MAIN INSTALLATION

JUSTIFICATION - Although the area has been remediated, the

contractor only removed soil to a depth of ten feet. STB-4 will

test the soil at depths below ten feet and indicate the

effectiveness of the remediation efforts.

BORING STB-5

LOCATION - SOUTHWEST CORNER, MAIN INSTALLATION

JUSTIFICATION - The location, on the edge of the open storage

area, will help to describe the subsurface stratigraphy of the

area as well as allow the collection of soil samples for chemical

analysis in an area of known chemical spills.

2.4 _RING _AMPLING

Soil samples for chemical and geotechnical analysis will be

collected from the 5 soil test borings. Two potential sampling

protocols will be either using a split spoon sampler collecting

samples with the standard penetration test (ASTM-D- 1586-67) or

with a CME continuous sampling device (or equivalent continuous

sampler). SUbSurface conditions will dictate the most reasonable

sampling procedures.

For chemical analysis, three samples will be taken from each

boring. The depth of each chemical sample will be based on

photoionization detector (PID) readings during drilling. If PID

readings indicate organic contamination, the chemical samples

will be Collected from the zone with the highest readings. If no

PID readings register above zero, then samples will be obtained

at depths judged by the field manager to represent the greatest

potential for contamination (i.e., low permeability layers in the

unsaturated zone, at the water table, etc.).

2-5
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Besides soil for chemical analysis, samples for strata

identification and geotechnical analysis will be obtained from

the soil borings. Two samples will be selected from each boring

to analyze for grain size, Atterberg Limits and moisture content.

A geologist or engineer will be assigned to each drilling rig to

assure that samples are properly collected and that geologic

strata are adequately identified and mapped.
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3.O MONITORING WELL LOCATIONS AND DEPTH8

AS specified in the Scope of Work, 20 shallow monitoring wells

will be installed during the RI/FS. The monitoring well

locations and depths for each site are discussed below.

3.1 MONI ORING WEL CATIONS

Monitoring wells wlll be drilled in the main installation and at

Dunn Field. The proposed locations are shown in Figures 2-1 and

2-2. These locations have been selected based upon reviews of

background data regarding geoloqy, geohydrelogy, and past waste

practices at DDMT (reference Figure 3-1, Work Plan, Volume I).

_elve wells are proposed for the main installation and eight

wells at Dunn Field. Each location is near a potential waste

source, or do_grsdient Of waste sources. Ground water within

the Memphis Sand formation flows predominantly toward the

Mississippi River west of the installation. Data from the AEHA

installed wells indicate a westerly direction of ground water

flow in the surficial aquifer.

As with the soil borings in Section 2.0, no wells will be drilled

near the mustard/lewisite burial location. Monitoring wells have

been selected to avodd this type of chemical contact. If

monitoring wells are necessary near the mustard/lewisite burial

site, the U.S. Army TEU will have sole responsibility for

installlng these wells.

3.2 MO TOR G WELL D MS

The DDMT SOW states that 20 wells will be installed with a total

footage not to exceed 1700 feet of drilling. Previous monitoring

wells installed at DDMT have shown that the water table occurs at

a depth Of approximately 70 feet below land surface. Each new

monitoring well and soil test boring will terminate approximately

3-1
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15 feet into the water table aquifer as per the SOW. However if

the confining unit is reached then drilling will terminate.

Therefore, it is estimated that each well will average 85 feet in

depth.

3.3 MONITORING WELL JUSTIFICATION

MONITORING WELL MW-8

LOCATION - NORTH CENTRAL DHNN FIELD

JUSTIFICATION - This well will be located up-gradient to MW-7

which has shown significant ground water contamination. The new

well will define the extent of the contaminate plume in this

direction.

MONITORING WELL MW-9

LOCATION - NORTH CENTRAL DUNN FIELD

J_STIFICATION - This well will be located up qradient to known

burial sites of hazardous wastes as well as ground water

monitoring wells (MW-2, MW-3, and MW-5) which have shown

significant ground water contamination. The new well will define

the extent of the contaminate plume in this direction.

MONITORING WELL MW-IO

LOCATION - NORTH WEST DUNN FIELD

JUSTIFICATION - This well will be located near MW-2 which is

screened at 30 feet and was unable to produce enough water for

analysis during the last sampling event. MW-2 ks thoug_to he

screened in a perched zone that may or may not produce water.

Therefore no water samples have been obtained from the water

table aquifer in the vicinity of M_4-2.

MONITORING WELL MW-II

LOCATION - NORTH WEST DUNN FIELD

JUSTIFICATION - This well will be located midway between MW-3 and

MW-5 both of which indicated ground water contamination. The new

3-2
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well will further delineate the extent of the contamination plume

i_%mediately down-gradient of the burial sites.

MONITORING W_T,L MW-12

LOCATION - WEST DUNN FIELD

JUSTIFICATION - This well will be located midway between MW-5 and

M_4-S both of which indicated ground water contamination. The new

well will further delineate the extent of the contamination

plume.

MONITORING WELL MW-13

LOCATION - CENTRAL DUNN FIELD

J_$TIFICATION - This well will be located adjacent to an area

where hazardous wastes were buried. It is also up gradient to

MW-4 and MW-6 which both indicated ground water contamination.

This well will define the extent of the plume of ground water

contamination in this direction. It replaces monitoring well MW-

1 which was previeusly destroyed.

MONITORING WELL MW-14

LOCATION - CENTRAL DUNN FIELD

JUSTIFICATION - This well will be located up-gradient to an area

where various wastes were buried or burned. It is also up

gradient to MW-6 which had the highest levels of ground water

contamination of any well at DDMT. The well will further

delineate the extent of the plume of ground water contamination

in this area.

MONITORING _rELL MW415

LOCATION - WEST DUNN FIELD

JUSTIFICATION - This well will be located adjacent tQ MW-6 which

had the highest levels of contamination of any ground water well

at DDMT. It will further delineate the plume of ground water

contamination indicated by MW-6.

3-3
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MONITORING WELL MW-16

LOCATION - NORTHEAST EDGE OF MAIN INSTAIJ_ATION

JUSTIFICATION - Based on the suspected regional hydraulic

gradient it is anticipated that MW-16 will function as an

upgradient or background monitoring location. Therefore, this

well should provide info_ation on the background water quality.

MONITORING WELL MW-17

LOCATION - PDO YARD, MAIN INSTALLATION

JUSTIFICATION - This well will he located in the Property

Disposal Yard which in the past has handled large amounts of

hazardous materials. Data from the well should indicate whether

past hazardous material handling praotioes have affected the

sur£icial aquifer.

MONITORING WELL MW-18

LOCATION - PDO YARD, MAIN INSTALLATION

JUSTIFICATION - Same as MW-17 above.

MONITORING WELL MW-19

LOCATION - WESTERN EDGE OF MAIN INSTATJ,ATION

JUSTIFICATION -MW-19 is located on the downgradient boundary of

DDMT. It is in the vicinity of the flammable storage yard (X-13,

X-2S) and other storage activities. It should provide water

quality in the surficlal aquifer leaving DDMT.

MONITORING WELL MW-20

LOCATION - SOUTHWESTERN EDGE OF MAIN INSTALLATION

J_STIFICATION - This well will be located downgradient of the

Open Storage Area. Numerous hazardous wastes are known to have

contacted the environment in this area which necessitates

monitoring. Potential contamination on the western boundary

includes paints, solvents, pesticides, hydrocarbons and others.

MONITORING WELL MW-21

LOCATION - SOUTHWESTERN EDGE OF MAIN INSTALTATION

JUSTIFICATION - Same as MW-20 above.

3-4
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MONITORING WELL MW-22

LOCATION - SOUTHWESTERN EDGE OF MAIN INSTALLATION

JUSTIFICATION - Same as MW-20 above.

MONITORING WELL MW-23

LOCATION - SOUTHEPd4 EDGE OF MAIN INSTALI_TION

JUSTIFICATION - This well will be located near an area which

underwent a remediation effort in 1985. Numerous damaged

containers of acids, bases, solvents and cleaners were repackaged

or disposed 0f and a substantial c_antity of contaminated soil

was removed. A ground water monitoring well inn this area will

indicate if the surficial aquifer was impacted by past material

handling practices.

MONITORING _FELL MW-24

LOCATION - SOUTHEP_ EDGE OF MAIN INSTALLATION

JUSTIFICATION - This well will be located near a former drum

storage area. Records indicate that from time to time leaks were

discovered in some of the drums stored in this area. A ground

water monitoring well should indicate if the surficial aquifer

was impacted by the leaking drums.

MONITORING WELL MW-25

LOCATION - LAKE DANIELSON/GOLF COURSE POND AREA, MAIN

INSTALLATION

JUSTIFICATION - Past herbicide or pesticide releases in this area

have affected the aquatic life in these surface waters. A ground

water monitoring well in this area will indicate if the surficial

aquifer was impacted by these chemicals.

MONITORING WELL MW-26

LOCATION -- LAKE DANEELSON/GOLF COURSE POND

INSTALLATION - Same as MW-25 above.

AREA, MAIN

3- 5 .



MONITORING WELL MW-27

LOCATION - FORMER PCP DIPVAT DRIP AP_A

JUSTIFICATION - This well will be located down gradient of the

former PCP dipvat drip area, which was remediated in 1985. A

ground water monitoring well will indicate what affect activities

at the dipvat area had on the surficial aquifer.

3.4 S_rfRce Soil SamPle Locations

A total of 40 shallow (less than 18 inches in depth) surface soil

samples will be collected• Past waste management practices and

hazardous materials handling locations will be the quiding

factors in choosing locations for the samples. The following

table lists areas where samples will be obtained:

- Dunn Field Area

- Property Disposal Area

- Former PCP Dipvat Area

- Open Storage Area

- Lake Danielscn/Pond Area

- Foyer Reccupment Area

- Paint Shop/Sand Blast Area

The exact locations of the sample points will be deter_ined in

the field by the Field Manager based upon visual inspection of

the area and using best engineering judgment.

3.5 0 ONAL WOR

Additional ground-water monitoring wells have been included as

optional tasks to the basic contract• All of the optional tasks

are listed below, Those necessary for completion of the RI/FS

will be exercised at the discretion of the Contracting officer.

option 1 - Install two deep wells

option 2 - Install three deep wells



option 3 - Install three shallow wells

option 4 - Install seven shallow wells

option 5 - Additional ground water sampling

Option 6

Option 7

Option 8

Option 9

option i0 -

option ii -

- Additional surface water sampling

- Additional soil/sediment sampling

- Additional soil borings

- Treatability Plans

ConUnunlty Relations assistance

Feasibility Study

We recommend exercising Option 1 to install two deep wells at

DDMT. Contamination has been identified in the water table

aquifer at Dunn Field. However, the major concern is whether

this contamination is penetrating the Jackson - Upper Claiborne

confining units and affecting the Memphis Sand.

The Memphis Sand and the overlying water table aquifer are

separated by approximately ii0 feet of clay in the Allen field

area. Low levels of contamination (below drinking water

standards) have been detected in the Memphis Sand. The

installation of two deep wells would allow a direct indication of

the presence or absence of contamination of this aq?/ifer, along

with providing geologic information about the confining unit.

One well each would be located on the do%_ngradient side of the

site in Dunn Field and in the main part of the installation. The

wells would be drilled through the confining unit and into the

Memphis Sand aquifer. TO prevent vertical leakage from the water

table aquifer into the Memphis Sand, Type III wells would be used

instead of Type II wells.

3-7



4.0 DRILLING EQUIPMENT AND MATERIALS

4.1 DRILL NG TECHNI UES

The DDMT soil borings will be installed utilizing hollow stem

aug_r (HSA) drilling techniques. The monitoring wells at the

site will be installed utilizing one of the following drilling

teohniques:

- Hollow Stem Auger (HSA)

- Wash Rotary (WR)

It is acknowledged that the Hollow Stem Auger technique is

preferable fsr installation of the monitoring wells, and will be

used if possible at DDMT. The drill rigs will install a minimum

7-inch diameter borehole in order to facilitate installation of

2-inch (ID) ground-water monitoring wells. For installation of

deep wells a larger diameter boring will be drilled for

installation of the surface casing and four inch well. The drill

rig will have the capability to collect split spoon samples

according to ASTM procedures. At a minimum, the rag will be

equipped with a cathead operated, 140-pound ha_er with a 30-inch

draw. Continuous sampling may be utilized at the discretion of

the Site Manager. Augers and drill rods will be free from oll

and grease, and will be cleaned with steam prior to initiating

drilling on each well. Toxic and/or contaminating substances

will not be used during any part of the drilling, well

development processes. All drilling activities and methods will

be sufficient to prohibit the introduction of contaminants from

one water bearing stratum to another via the well bore.

4.2 WELL CASING AND SCREEN MATERI_T_

The nature of the geologic material and the location of the water

bearing zone to be monitored will dictate the selection of the

4-1
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appropriate monitoring well type. At DDMT, both Type II and Type

III monitoring wells may be installed. The design and

installation of these wells is discussed in Section 7.0. Figure

4-1 and 4-2 show Type II and Type III wells, respectively.

4.2.1 Surface Casinq

All surface casing used in the construction of Type III wells

will consist of minimum 8-inch PVC or steel metal pipe. No glue

joints will be used in the surface casing. The pipe will be of

sufficient strength to ensure structural integrity during the

installation process.

4.2.2 Well Casinq [R_ser I

Well riser pipe will consist of new, threaded, flush-jolnt Pvc

pipe. For deep wells the riser will he of Schedule 80 and of 4

inches minimum inside diameter (ID]. Risers for the shallow

wells will consist of 2 inch minimum ID, Schedule 40 PVC pipe.

The risers will conform to the requlrements of ASTM-D 2241 for

PVC pipe and will bear markings that will identify the material

as that which is specified. NO solvents or glue of any kind will

be used in the well bore. Upon completion of the well, a vented

PVC cap will be installed to prevent material from entering the

well.

The well screen will consist of 15 to 20 feet of PVC material

similar in specification to the well riser. The screen will be

hew, noncontami_ating, commercially fabricated and of continuous

wrap or mill slot, #I0 slot size (0.010 inch). The screen will

be placed in an appropriate location in the borehole to

accommodate fluctuations in the water table.

LI
4-2
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FEGURE4-1

TYPE II MONITORING WELL INSTALLATION DIAGRAM
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FIGURE 4-2

TYPE III MONITORING WELL INSTALLATION DIAGRAM

LAW ENVIRONMENTAL 1NO,

GOVERNMENT SERVICES DWISION

KENNESAW, GEORGIA

WELL NO.
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4.2.4 Sand Sump

A 2-foot minimum length sand-sump constructed of PVC similar in

specifications to the well riser will be placed below the base of

the screen. The sand-sump will be installed only if the screen

can be placed at the appropriate intel-4al without the sand-sump

penetrating through the aquitard. The bottom of the deepest

screen or casing section will be sealed with a threaded PVC plug.

4.2.5 Centrali_ers

Depending upon the type of drilling technique and the well depth,

centralizers may be necessary to maintain the well casing and

screen in the center of the boring. Centralizers will only be

installed on the solid riser pipe and not on the screen. When

hollow stem augering is used centralizers will not be necessary.

4.3 SAND PACK FILTER

A continuous sand pack will be installed as a filter in the

annulus between the boring well and the well screen. The sand

pack will consist of clean, inert, non-carbonate materials. The

sand pack will be placed from the bottom of the well to at least

2 feet above the top of the screen. A tremie pipe will be used,

if appropriate, to place the sand pack in the well.

4.4 BENTONITE SEAL

A minimum 2 foot bentonite seal will be placed into the annular

space between the riser and the boring wall at the top of the

sand pack. The bentonite will be wetted and at least 30 minutes

will be allowed to expire prior to grouting to allow for swelling

of the bentonite pellets.

4-5
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A non-shrinking, cement-bentonite grout mixturs will be placed in

the annular space between the well casing and boring from the top

of the bentonite seal to the ground surface. The cement mixture

will consist of Portland cement (ASTM--CI50], and water added in

the proportion of not more than 7 gallons per 94 pound bag of

cement. Additionally, 3 percent by weigbt of bentonite powder

will be added to the mixture to help reduce shrinkage.

4.6 DRILLING FLUIDS

4.6.1 Wate r

Clean, non-chlorinated potable water or fozl_ation water from the

well being drilled is recommended in the SOW for use as a

drilling fluid. However, the acquisition of non-chlorinated

water is typically not feasible, and local water supplies

containing chlorine are generally acceptable for use. A sample

of the drilling water will be collected and analyzed according to

approved protocols. Any proposed use and source of water will be

approved by the Contracting Officer prior to use in drilling.

4.6.2 Drillina Mud

It is currently anticipated that the wells will be installed

without the need for drilling mud. However, in the event that

drilling mud is necessary, bentonite is the only approved

drilling fluid additive. NO organic additives will be used.

Data on the bentonite will be provided including: brand name,

manufacturer, manufacturer's address, product description, and

mixing ratios.

4-6
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4.7 WELL COMPLETION _

!

4.7.1 Concrete Pad

A minimum 3 foot by 3 foot by 4 inch concrete pad will be

installed around each of the monitoring wells at the site. The

pads will consist of ready-mix concrete mixed in appropriate

proportions (i.e. ready-mix and water). The pad will be sloped

slightly from the well to the edges of the pad to facilitate

surface run off. A 3 foot by 3 foot fo_ will be constructed

(out of 2x4 lumber) to pour the pad. The form may remain in-

place. A survey marker shall be permanently placed in each pad.

4.7.2 steel Security Cap

A round, or square, steel security cap will be installed over the

PVC well stick-up. It is anticipated that the steel security cap

will extend above the ground approximately 24 to 36 inches. The

security cap will have a hinged locking cap feature. The

diameter of the security cap will allow easy access to the PVC

well stick-up and will be installed in the concrete pad. There

will be no openings in the protective casing well below its top.

Key-alike locks will be provided _or each of the wells.

4.7.3 Protective Posts

Three protective posts consisting of nominal 2 inch diameter

steel will be embedded into the concrete pad equally spaced

around the well and to a sufficient height (30 - 36 inches) to

protect the well pipe from being damaged.

4-7.4

The steel security cap and the proteotive posts will be painted

with a bright, (yellow or orange) z_/st-inhibiting paint (i.e.,

Krylon, or equal).



7

I

"l

H

J

i

1
J

:I

q

j

;I

[1

U

1]

1

9 8O

4.7.5 We__tification

A permanent marking or tag will be affixed to the outer steel

protective casing of each well. The well number, a U.S. Army

Corps of Engineers identification, and the top of casing

elevation will be identified on each tag.

4.7.6 Temporary CaDDina

Any well that is temporarily removed from service, or left

incomplete during installation will be capped with a watertight

cap and equipped with a "vandal proof" cover satisfying state or

local regulations.

4-8
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5.0 DRILLING PROCEDURES

5.1 INITIAL ACTIVITieS

The drill rig head assembly, table, and tools will be steam

cleaned prior to setting up on a sampling location. Prior to

setting up the drilling rig on a boring location, written

permission will be obtained from DDMT for approval of the

drilling location. Drilling will only proceed in areas free of

service lines. All drilling will proceed under strict compliance

with the Safety Plan (volume IV).

5.2 DRILLING PROCEDURES

Drilling with beth hollow-stem augers and rotary wash methods may

be required. Hollow-stem auger drilling is to be given first

preference for both the soil test borings and the shallow

monitoring wells (Type II Wells). Wash drilling may be required

if hollow-stem augerlng does not provide a stable burehole for

sampling or well installation. Rotary wash drilling will

probably be required to install the Type Ill wells.

5.3 SOIL BORING LOG

A field soil boring log will be completed during the drilling

operation. The log will record the following information:

Sample number and depth

Standard penetration test blow counts per six inch

_dvance

Recovery

unified Soil Classification, color, consistency or

density, and moisture content

Depth of boring

Boring refusal

Water table depth

Water losses, if applicable

5-1
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Method of advancing boring

Depth, thickness, identification and description of

stratum changes

Depth interval sampled

Depth at which hole diameter (bit size) changes

Depth and location of loss of circulation

Location of fractures, Joints, faults, cavities or

weathered zones.

water-bearing strata

Static water level initially and after development

Elevations will be shown on final logs

FigUre 5-1 shows the soil test boring field report that will be

used at DDMT. Once the boring is Completed, a well will be

installed as soon as practical, but no later than within 24

hours. Measures will be taken to protect the integrity of the

well during any interim periods. In the event that a boring

should prove to be unusBble for any reason, it will be grouted

from the base to the land surface.

5-2
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All drilling and sampling will be perfo_ed in a manner to

minimize the unnecessary contact of contaminated soil with field

personnel and equipment. Decontamination at DDMT has two primary

goals: to prevent the spread of contamination to non-

contaminated areas; and to prevent the cross contamination of

samples used for chemical analysis. The decontamination of field

personnel 'is discussed in Section 6.0 of the Safety Plan (DDMT

Work Plan - Volume IV).

6.1 DRILLING EOUIPMENT DECONTAMyNAT_O N

The drill head assembly, table, and tools will be steam cleaned

between each sampling location. Gross contamination adhering to

the augers, drill head, or rig will be manually removed with a

shovel or trowel. High-pressure steam will then be used to wash

the drilling equipment. Wash/Rinse water will be allowed to

infiltrate into the soil.

6.2 SAMPLER DECONTAMINATION

A split spoon or a continuous CME sampler will be used to collect

soil samples for chemical analysis. The split spoon will be

decontaminated prior to collecting soil samples. The continuous

sampler will be decontaminated between each boring.

Decontamination will consist of a hlgh-pressure steam wash or

decontamination with alconox, nitric acid, methanol and deionized

water as described in the Sampling/Analysis Plans (Work Plan -

Volume III). Sampling utensils, such as mixing bowls, spatulas,

and spoons will be similarly cleaned. Decontamination fluids

will be allowed to infiltrate into the soil.

6-1
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7.0 _L_ DESIGN _ INBTAL_TION

7.1 MONITO ING WELL DES GN

Type II and Type III water quality monitoring wells are shown in

Fi_D/res 4-1 and 4-2, respectively. The Type II diagram will be

completed for each shallow monitoring well and the Type III

diagram will be completed for each deep monitoring well. Each

well diagram will provide the following data:

total well depth

depth of well screen

depth to top of sand pack

depth of surface casing (Type III well only]

thickness of bentonite seal

depth to base of grout seal

water table elevation

well stick-up

screen length, location, diameter, slot sizes

date installed

quantity and type of materials installed

manufacturer of materials installed

professional in charge of well installation

any sealing-off sf a water-bearing state

7.2 MONITORING WELL INSTALLATION

Installation of the well casing and screen can differ slightly

depending upon the drilling technique utilized in advancing the

boring. The following sections discuss well installation using

either a Hollow Stem Auger (HSA) tec_ulique or Mud Rotary (MR)

techniques.

7-1
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When a boring is advanced using Hollow Stem Augers, the followinq

protocol will be followed to install the well casing and screen

in the shallow wells.

install the 2-inch PVC screen, riser and 2 foot sump through

the hollow stem augers with enough riser pipe to extend the

well casing about 2 feet above the ground surface,

install artificial sand pack through the annular opening.

Water in small amounts may be used to prevent bridging of

the sand in the annulus.

remove hollow stem augers incre_entally as the annulus spac_

fills with sand.

- continue installing sand pack until at least 2 feet above

the top of the well screen.

- install a minimum 2-foot bentonite seal (allowing 30 minutes

swell time).

- remove hollow stem augers from boring.

- grout boring annulus to land surface with grout/bentonite

•mixture. Install steel security cap, concrete pad and posts.

The grout will be allowed to set a minlmtL_ of 48 hours

before developing the well.

7.2.2 Mud Rota Tec_ e

When a boring is advanced usinq Mud Rotary Technique the

following protocol will he followed to install the well casing

and screen in the shallow wells.

7-2
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all drilling rods will be

install the 2-inch PVC screen, riser and 2 foot sump with

enough riser pipe to extend about 2 fe_t above the ground

surface. Centralizers may be necessary to center the pipe

in the borehole.

remove the mud cake from the boring wall by pumping potable

water through the well casing and screen.

install the sand pack with a tremie pipe from the bottom of

the boring until at least 2 feet above the top of the well

screen.

install minimum 2-foot bentonite seal.

grout borinq annulus to ground surface with grout/bentonite

mixture. Install steel security cap, concrete pad and posts.

The grout shall be allowed to set a minimum of 48 hours

before developing the well.

.!
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U
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8.0 MONITORING WELL DEV_LOPMRNT
q

The development of the wells will be performed as soon as

practical after well installation, but no sooner than 48 hours

after placement of the internal grout collar• Development

protocel will he as follows:

a. measure static water level in well

b. measure total well depth

c. record start time of development

d, remove formation water using compressed air technique, by

pumping and/or surging, without the use of acids, dispersing

agents, or explosives

f,

collect water sample initially, as necessary during

development and at the end of development, and perform field

measurement of specific conductance, pH and temperature

development will continue for 4 hours or

conductance, pH and turbidity are constant

produced is relatively free of turbidity

until specific

and the water

g*

h.

i.

J.

denote physical characteristics of water

development (color, odor, turbidity, etc.)

record completion time of development

record the total quantity of water removed

record any problems or unusual occurrences

throughout well

k. measure static water level

i. measure total well depth.

8-1
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Well development will continue for 4 hours and until the

following conditions are met: well water is reasonably clear;

sediment thickness remaining in the well is less than 5 percent

of the saturated screen length; and, at least 5 well volumes

(including saturated annulus sand pack, 30% porosity) have been

removed. After final development of the well a one liter sample

of water from the well will be collected in a clear glass jar and

labeled. The sample will be photographed with a 35 mm color

slide and submitted as part of the well log. Well development

data will be recorded on a form similar to Figure 8-1.

8-2



FIGURE B-I

WELL DEVELOPMENT DATA
RIIF8 AT DEFENSE DEPOT MEMPHIS, TN

LAW ENVIRONMENTAL:INC, JOB NAME

BY : DATE

WELL DEVELOPMENT DATA

JOB NO.

SHEET

End

ft,

• ft,

Gal,

1, Well No.

2. Date of" Instailat[on:

3, Da%c of Development:

_. $1atlc Water LEvel: Before Dev,

5. QuantiIy of Water Loss During Drilling, [f Used

E. Quantity of Standin( 3 Wa_er in We_I and Annulus Before Dev

Start Durinr_

7. 5pe_ific Conductance (umbos/cm)

Temperature (c_l

PH Is,u,)

8, Depth From Top of Well Easing to Bottom of Well

9, Screen Length ft.

10. Depth _0 Top of SedimenI: Before Dev.

I1, Phyllca[ Character of Water:

ft,; After D_v,

OF

[2. Type and Size of Well Development Equipment:

13. Description of Surge Technique, If Used:

lq* Height of Well Casing Above Ground Surface;

15. Quantity of Wate_ Removed: Gal.

Time for Removal: Hr,/Min.

16. l-Pint Water Sample Collected: (T_me)

*Development Conditions; I) Well Water if Reasonably Clear

2) Sediment Th[ckness-_5_ of Screen Length
3) Removal of 5 Well Volumes, Including Saturated Fil_er

Annulu_

4) S_abilizstion of S_ecit]c Conductance and Water
Temperature

m -. _L._W ENVrRCNMENTAL, INC

,- "_GOVERNMENT 8E_VIP_E_IOlVlSaON 8 -3
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9.0 IN-BITU HYDRAULIC CONDUCTIVITY

A hydraulic conductivity test will be performed on each well

after well development. The in-situ hydraulic conductivity tests

which will be performed at this site are known as the "slug in"

and "slug out" tests. The "slug in" test involves inserting a

slug (solid PVC rod) into the water column in the well to raise

the water level. The recovery back down to static water level is

recorded over time. The slug is removed for the "slug out" test

and the recovery tack up to static water level is recorded over

time. Test results will be measured using an electronic

hydrologic monitoring device.

The data are then plotted on semi-logarithmic paper. The

following formula is utilized to calculate hydraulic conductivity

(K):

K

r 2

in(Re/r w)

r C

1 inY O

2L e t Yt

Where r c - well radius

R e - effective radial distance over which the head

difference is dissipated

r w - radial distance between well center

undisturbed aquifer

and

L e - height of saturated screen

YO - water level y ab time zero

Yt - water level y at time t

t - tame since Yo

9-1
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This formula is taken from Bower, H. and R.C. Rice, _ S_

Test for Deter_inin_ Hvdraulic Conductivity of Unconfined

Auuifers with Completely or Partially Penetratina Well

Water Resources Research, Vol. 12, No. 3, June 1976, and is

essentially the same as the for_ula referenced in Section

10.3 of the SOW.

The test conditions and measurements will be recorded On a torts

similar'to Figure g-1. The raw test data of time and well

recovery will be field plotted to identify anomalous readings.

The formation permeability will be computed using appropriate

predictive equations.

9-2
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FIGL_ 9-i

IN-SITU

HYDRAULIC CONDUCTIVITY TEST

l* Well Nu_foer:

2. Type of Test:

3, Well Constants:

4. Test Data

Point No.

1

2

3

4

5

6

7

8

9

i0

ii

12

13

14

15

REMARKS:

Slug In Slug Out

Boring Diameter (rw)

casing Diameter (rc)

Well Depth (feet)

Static Water Level (feet)

Saturated Screen Length Ifeet)

Time ft] Hydraulic Head fhl

9-3



A geologist or engineer, shall be present at each operating drill

rig and be responsible for the logging of samples, monitoring of

drilling operations, recording of water losses/gains and

groundwater data, preparing the boring logs and well diagrams,

and recording the well installation procedures of each rig.

Each geologist, or engineer, will have on-site QA/QC and safety

responsibility and will have a copy of the Safety Program Plan

and Soil Boring and Well Installation Plan. The

geologist/engineer will report directly to the Site Manager.

The Site Manager for DDMT will be Mr. Robert Manson. He is a

professionally registsred geologist with over I0 years

experience• Mr. Manson will report directly to the Project

Manager regarding field work and safety at DDMT.

i0-I
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DDMT WORK PLAN - VOLUME III

FINAL SAMPLING AND ANALySIs PLAN

FOr

P_DIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS)

At

DEFENSE DEPOT MEMPHIS, TENNESSEE (DDMT)

CONTRACT NO. DACA87-88-C-0092

Prepared for:

U.S. Army Corps of Engineer_

Huntsville Division

P. O. Box 1600

Huntsville, Alabama 35807

Law Environmental, Incorporated

Government Services Division

112 TownPark Drive

Kenne_&w, Georgia 30144-5599

January 1989
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1.0 INTRODUCTION

The purpose of this project is to perform a CERCLA Remedial

Investigation�Feasibility Study (RI/FS) at Defense Depot Memphis,

Tennessee (DDMT). It has been shown or is strongly suspected

that contaminants of concern have been released to the

environment at this site. The objectives of this RI/FS are: (i)

to determine the presence or absence of environmental

contamination at DDMT; (2) to determine the extent and

potential for migration of those contaminants detected; (3) to

identify public health and environmental concerns; and (4) to

recommend appropriate remedial actions. The RI sez_es as the

data collection mechanism for site and waste characterization,

and for conducting treatability testing as necessary to evaluate

the performance and cost of the treatment technologies and

support the design of selected remedies. The FS provides for the

screening, development and detailed evaluation of potential

remedial alternatives.

This project will be performed in accordance wi_h the US Ar_y

Corps of Engineer (USACE) Scope of Work dated June 28, 1988, and

the U. S. Environmental Protection Agency's (USEPA'S) Guidance

for Conducting Remedial Investigations and Feasibility Studies

Under CERCI_. Law Environmental, Inc., Government Services

Division (LEGS) will perfo_ the data collection and analyses in

order to evaluate the extent of constituent release at each of

the sites based On the directed sampling program, and will

compile, evaluate and report the results of the evaluation to the

USACR in accordance with the guidance provided in the above

mentioned documents.

I.I SITE TOXIC AND MAZARDOUS SUBSTANC_

Based on prior investigations, the chemicals which have been

detected in samples from the study sites at DDMT include the

following groups and specific chemicals:

l-1



ii

VOLATII_E ORGANICS:
"'9 100

l,l-Dichloroethylene

Trichloroethylene

Trans-l,2-Dichloroethylene

Tetrachloroethylene

Chloroform

l,l,2,2-Tetraohloroethane

itl,2-Trichloroethane

Methylbromide

METALS: Manganese

HERBICIDES

PESTICXDES/POLYCHLORINATED BIPHENYLS

PENTACHLOROPHENOL (with DIOXIN and FUR/d_)

MUSTARD GAS (THZODIGL¥COL)

LEWISITE (CHLOROVINYLARSINE DICHLORIDE)

OIL, GREASE & PAINT THINNER

METHYLENE CHLORIDE

This Sampling/Analysis and QA/QC Plan has been designed to

monitor site media for _hese constituents. The purpose of this

Plan is to provide protocols for all Sampling/Analysis and QA/QC

regarding the DDMT RI/FS. The Plan covers project organization

and responsibility, sampling, and analysis. It is Volume III of

the DDMT Work Plan.

1-2
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2.0 PROJECT ORGANIZATION AND P.ESPONSIBIL_TY

2.1 PROJECT

The work activities for this project will he organized into four

primary work areas: drilling and sampling, surveying, chemical

analysis, and site assessment (Figure 2-1). LEGS will perform the

drilling and sampling, and site assessment activities. LEGS has

subcontracted with International Technology Corporation to

perfor1_ the chemical analysis of the soil and water samples. A

local surveying fir_ will be selected to survey the monitoring

well and soil boring locations and prepare a site map. The

Remedial Investigation Report (RI) and a Feasibility Study Report

(FS) will be prepared by LEGS.

2.1.1 Law v'ronme t Inc.

LEGS will provide the project management, engineering and

analysis, and drilling and sampling through its in-house

resources. Law Engineering, our parent company, was founded in

1946 as an Atlanta chemical testing laboratory, which then

evolved into geotechnical and construction materials testing.

Law has an excellent reputation in these basic engineering and

testing areas. Law Engineering added environmental testing and

analysis to its expertise in 1976. Law Environmental, Inc.

became a wholly owned subsidiary of Law Engineering on January i,

1987. LEGS will manage all of the field, laboratory, and office

work related to the DDMT RI/FS.

2.1.2 l_ternational Technoloov CorDorat_c E

International Technology (IT) is a full service labormtory plus a

high hazard limited access facility located in Knoxville,

Tennessee. The high hazard facility is operated for the analysis

of extremely hazardous components such as dioxins and

dibenzofurans. Specialties include: EPA Contract Laboratory

Program (CLP) projects, analyses for dioxin/dibenzofurans and

2-i
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PCBS, metals, and hazardous waste incineration by products and

mixed waste analyses. A list of ITS certifications can be found

in Table 2-1. International Technology will be responsible for

providing sample shipping containers, chain of custody documents,

chemical analysis, report generation and laboratory quality

assurance/_ality control (QA/QC). IT will report directly to

the Project Manager during all phases of the project.

All laboratory work is performed in accordance with approved

USEPA, American Society for Testing and Materials and/or US Army

protocols. In addition, QA/QC proqrams are maintained fer both

instruments and analytical procedures.

2.2 KEY INDIVIDUALS

Key project participants for the site investigation include the

project manager, project principal, site manager, project

chemist, health and safety officer, laboratory manager, and the

field work parties. Described in the following paragraphs are

the proposed project assignments and responsibilities, a list of

individuals expected to serve in each capacity, and a brief

synops_s Of the participants related experience. Detailed

resumes of the key individuals are presented in Appendix A.

PROJECT MANAGER - IS responsible for overall management of

the DDMT investiqation. Coordinates between office and

field personnel, manages administrative requirements,

schedules, technical approach, implementation, and report

preparation. Mr. John R. Absalon will serve as the Project

Manaqer. He is a registered Professional Geologist in nine

states, including Tennessee, with approximately 16 years

experience in project management and hazardous waste site

investigations. With LEGS, Mr. Absalon is a senior

Geologist.

2-3



I

r l

: %

!

r,

1
'i

!

"l

H

U

• 9 1_1_4
TABL_ 2-1

CERTIFICATIONS

ITAS - K_OY_VILLE

National Approvals/Accreditations

_erican Industrial Hygiene Association

American Association for Laboratory Accreditation

State CertificatioDs

california Department OZ Health SerVices

Florida Department of Health and Rehabilitative Services

South Carolina Department of Health and Environmental

Control

New York State Department of Health

North Carolina Department of Public Health

Tennessee Department of Pt[blic Health

Utah Department of Health

Oualified bv/Sultab_ity Status by

New Jersey Superfund Program

New York State Superfund Program

U.S. Environmental Protection Agency Contract Lab Program

(Organics, Inorganics, Dioxins)

Minnesota Superfund Program

Virginia superfund Program

Tennessee Superfund Program

National Bureau of Standards

U.S. AZTmy Corps of Engineers, Waterways Experiment Station

U.S. Army corps of Engineers, Huntsville, Alabama

Tennessee Valley Authority

MembersbiDs

_Jmerican Council of Independent Laboratories

A/_erican society for Testing and Materials

2-4
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PROJECT PRINCIPAL - Provides technical quality control,

oversight and direction for all aspects of the site

investigation and data evaluation. He serves as the senior

reviewer of the engineering reports on the DDMT

investigation. Mr. Thomas L. Richardson will serve in this

capacity. He is a registered Professional Engineer in

Tennessee with 15 years experience in geotechnical

engineering and hazardous waste investigation. Mr.

Richardson reports to the chief Engineer of Law

Environmental's Government SerVices Division, Dr. Gerald E.

Seaburn.

SITE MANAGER - Is responsible for implementation of Safety

Program P_an, Soil Boring and Monitoring Well Installation

Plan, and this Sampling and Analysis Plan during the field

investigation phase. He reports directly to the Project

Manager. Mr. Robert Manson will serve as the Site Manager

for the investigation. Mr. Manson is a Professional

Geologist with eleven years of experience as a Professional

Geologist and three years of experience as a hydr0geologisf.

PROJECT CHEMIST - Is responsible fur preparing and

implementing the field sampling, preservation, chain-of-

custody, and shipping activities. Mr. Vincent Tersegno is a

chemist with five years experience in hazardous materials

handling programs with LEGS. He has experience en RCRA and

Superfund sites throughout the country. Specific experience

inclndes preparation of sampling plans and coordination of

sampling activities for several USACE site assessments.

HEALTH AND SAFETY OFFICER - Oversees the Safety Program Plan

for DDMT. He conducts personnel training, administers

company hazard assessment and surveillance medical program,

and coordinates with sit8 Manager for site safety. He is

available for consultation during the actual investigation•

Dr. Jack Peng is the Law Environmental Safety Officer. He

is a registered Professional Engineer and a certified

2-5



Industrial Hygienist. Dr. Peng has approximately 13 years

experience in hazardous waste investigations.

• LABORATORY PROJECT MANAGER - Is responsible for handling and

analysis of water and soil samples received by fie

laboratory. This person also oversees sample travel through

the lab, analytical procedures, quality control, reporting

and sample disposal. Ms. Robyn M. Wagner is the Project

Manager for this project, she is a biologist with over 9

years of technical and laboratory experience.

WORK PARTY - Performs on-site tasks contained in this plan,

including the soil borings, surveying and monitoring well

installation under the direction of the Field Manager. The .

work parties include drilling crews and the surveying team.

2.3 PROJECT ARES O S TIES

Law Environmental, Inc. has established a strong internal QA

program with an associated QA manual, engineering procedures

manual, equipment calibration procedures manual, and specialty

manuals for hazardous waste site investigations and software

doollmentation. Law E_vironmental employees use these manuals as

the basis for conducting all company work within the QA program.

Dr. R.E. Brown is the President of Law Environmental, Inc. Dr.

Bro_ is ultimately responsible for corporata QA. The corporate

QA office is managed by Mr. Larry Young, who is responsible for

daily management and auditing Law Environmental's QA Program

IFigure 2-2). Each Law Environmental branch office and

subsidiary has a Chief Engineer and/or Scientist, who is the

primary QA officer of that group. Dr. Gerald Seaburn is the

Chief Engineer for this project• Thus the Law Environmental

lines of QA responsibility and audit flow from Corporate QA (Dr.

Brown and Mr. Young) through Dr. Gerald Seaburn to the Division

level (Mr. Richardson) where project level audits occur. This

line of QA is outside of the operational lines of authority.

2-6
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2.4 ANALYTICAL LABORATORY OUALIFICATIONS

IT was selected by LEGS to perform the chemical analysis on the

field samples. The IT laboratory in Knoxville was founded in

1962 to provide high quality, fully documented analytical data

for industry. Quality assurance and quality control were built

into the design of the laboratory and its operations. IT'S

comprehensive technical reports, with their fully integrated QA

data, demonstrate the laboratory's oo_itment to provide credible

and defensible data.

2.4.1 Laboratory 0ruanization and Personnel

The overall organization of IT is shown in Figure 2-3. Specific

personnel have been identified who are responsible for

implementing the QA aspects of this project. IT designed this

management organization and its management systems based on the

many years of experience of the principals in the commercial

laboratory business and believes it is the best system for

efficiently managing the analysis of large volumes of samples

while, at the same time, maintaining high quality and

responsiveness to the specialized needs of individual clients.

The elements of the overall IT management structure are presented

in Appendix A.

2.4.2 Facil t'es and E ' me t

IT Analytical Services (ITAS) consists of ten laboratories with a

total area of over 130,000 square fsst, including more than

90,000 feet of multi-functional, diversified laboratory work

space. These laboratories employ the latest state-of-the-art

designs in independent controls and operational isolation. They

are zoned to provide safeguards against cross-contamination and

arranged by work function to increase the efficiency of

analytical operations. Since work functions or projects may

vary, the laboratory areas are designed for flexibility. Several

aspects of the laboratories worth noting are:

2-8
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Large sample storage areas with isolation, refrigeration,

and storage

Isolated chemical and standard storage areas

Large dedicated sample preparation areas

• Separate instrumentation areas

Diversity of available hood systems to meet a variety of

project needs

A key portion of the IT Special Analysis Laboratory is a limited

access laboratory located in Knoxville, Tennessee, designed and

equipped to provide total containment and isolation of hazardous

materials to protect the laboratory

ITAS laboratories are fully equipped with manual and automated

state-of-the-art instrumentation. The addition of autosamplers

and data intsgrators to the majority of our instrumentation has

enhanced our laboratory capacity while maintaining cost controls•

Instrumentation includes gas chromatograph/mass spectrometers and

gas chromatographs with a wide range of detectors for the

determination of trace organics, graphite furnace and hydride

generator atomic absorption spectrophotomsters and inductively

coupled argon plasma spectrometers for the analysis of trace

metals and additional instrumentation for wet chemical

applications.

Instruments are calibrated prior to the analysis of each set of

samples• In addition, routine maintenance is scheduled and

performed by on-site instrument repair specialists. The ITAS

program for calibration and _aintenance is designed and

implemented to ensure compliance with applicable EPA, NRC, and

NQ-I g_idellnes.

2-10
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The tatal number of key instruments currently at the IT Knoxville

laboratory is shown in the instrument summary presented as Table

2-2.

New instrumentation and equipment are regularly reviewed for

consideration to achieve new analytical capabilities, improv8

precision and accuracy of current techniques, and reduce

analytical costs while maintaining or improving quality.

Each IT laboratory utilizes state-of-the-art information

management systems and analytical instrumentation for sample

tracking, scheduling and reporting. These systems utilize both

commercially available and customized software. They are used to

track the course of a sample through the laboratory, from sample

receipt to analysis to final report to archivinq. The

information systems in the individual IT laboratories are

electronically linked to'each other, to field stations and to

central management.

In addition to laboratory reports consisting of Certificates of

Analysis and�or EPA CLP data packages, IT Analytical Sez"_ices has

the capability of producing custom report summaries in client-

specified formats. These reports can be delivered hard-copied

and bound or in computer formats such as ASCII text, Dbase, or

Lotus 123 files on floppy diskettes.

Analytical test results from GC, HPLC t GC/MS, AA, ICAP, IC, Qr

Wet Chemistry are produced using a variety of instrumentation.

Data from these analyses can be co_ined with the project/sample

information in a relational database to provide sample/analysis

data in a highly flexible format. ITAS can couple the database

containing field and lab data with an assortment of proprietary

and off-the-shelf software tc perform statistical and trend

analyses, to generate detailed graphical presentations of the

data, and for sophisticated modeling and predictive analyses.

2-11
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TABLE 2-2

LABORATORY EQUIPMENT

(MIDDLEBROOK pIKE LAB)

INSTRI_/EQUI PMENT MANUFACTURER/MODEL

A. Metals

rI
"i

C.

2-12

Of/Model 7000

OI/Model 168.402

Perkin-Elmer/Model 552

Tek_ar/Model 500

Perkin-Elmer/Si_ma 2B
Varla./Model 3740 _/al EC

VG/Model Trio-2

P_rkln-Elmer/s£gma 3

Tracor/Model 222

Tracor/Madel T-560

Tracor/Model T-565

Vat,an/Model 3?00

P_rkin-Elmer/Sigm_ 15

Perkln-Elmer/Model ASlOOB

Tra¢or/Model 770

Varlan/Autosampler Aero_raphs 8000

Perkln-El_er/LCI-100

Te_ar/LSC-2

P_rkln-Elmer/Seri_s 4-10

Perkin-Elmer/Serlas 3_B

Dionex/Model 20001

Dionex/Model _270



(Conclnued)

INSTRLR_ENT/EQUIPMENT MANUFACTURER/MODEL

2-13

Finnigan/4000

Finn[gan/4500

Finnlgan/OWA 20/30

Tekmar/ALS

Tekmar/A000, 4100

Ferkin-Elmer/7500 Professional

Computer

Perkin-Elmer/Model 3600

PerklnIElmer/3230
Ferkln-Elmer

IBM/AT
PerklnoElmer

Perkln-Elmer

Perkl.-Elmer

Perkln-Elmer
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The ITAS laboratory data management systems assure

confidentiality of the client and all data collected and allows

rapid access to sample status at client or management request,

These systems provide more efficient sample tracking while

mlnlmlZlng sample turnaround and assuring data integrity.
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3 •0 SAMPLING

The objective of the DDMT field investigation is to determine the

nature and extent of soil and groundwater contamination resulting

from p_st operations at the facility. LEGS will then determine

the potential risks to public health and the environment due to

any constituent release and recommend appropriate remedial

actions. TO accomplish these objectives LEGS will collect

representative samples of the site media for analysis.

3.1 SELECTYON OF SAMPLING LOCATIONS

3.i.i Introduction

Samples for chemical analysis at DDMT will include ground water,

surface water, sediments, surface soils, and soils at depth. To

accomplish the goals of the field investigation, extensive

research on the part of the project team has gone into the

selection of the sampling locations. The following sections

discuss the rationale for the selection of specific sampling

locations as well as figures depicting the proposed sampling

locations. Additional discussion on this subject can be found in

the Soil Boring and Monitoring Well Installation Plan Vol. If.

3.1.2 Soil Test orin Loc 'ons

The purpose of the soil test borings will be to characterize the

subsurface geology and to collect sell samples fQr chemical

analysis. The soil test borings have been located to optimize

both objectives. Figure 3-1 shows the proposed sampling

locations for the main installation and Dunn Field. As shown On

the figure the five borings for_ a north-south transect of the

entire site. Two borings will be on the main part of the

installation and three will be in Dunn Field. These locations

will provide chemical samples and geologic data for the

installation.

3-1
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FIGURE 3-I

SAMPLING LOCATIONS

DEFENSE DEPOT MEMPHIS, TENNESSEE
O

klal-i

_" LEGEND
h__I

O SHALLOW MONITORING WELL

SOIL ]]:'ST BORING

SURFACE WATER SAMPLE SI1]_

SEDIMENT SAMPLE SITE

ASSUMED GROUND WATER FLOW
BIDED]ION IN SURRCIAL AQUIFER

NO1T_ 6 _NG _FII_ IN DUNN R_ _ILL
BE S._._PLED (M_2 - MW--7).

pRC_Y O¢_OSAL 0 bin-17 :'1

Q 0 _'_ n .¢ u¢

SOURCE: GEOHYDROLOGIC STUDY NO. 38'-26-0195-85 DDM,
MEMpHS. i'N, 21 ,*_JNE -- 2 #JLY. 198:?-
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3.1.3 Monito "n Well Locat'ons

A total of six ground water monitoring wells currently exist in

the Dunn Field Area. These wells will be utilized in the LEGS

sampling effort. As specified in the Scope of Work an additional

20 wells will be drilled. 1_4elve wells are proposed for the main

installation and eight wells at Dunn Field. The proposed

locations are shown in Figure 3-i. These locations have been

selected based upon reviews of background data regarding geology,

geohydrology, and past waste management practices at DDMT. Each

location is near a potential waste source or is downgradient of

waste sources.

3.1.4 Surface Soil Sample Locations

A total of 40 shallow (less than 18 inches in depth) surface soil

samples will be collected by the LEGS staff. Past waste

management practices and hazardous materials handling locations

will be the guiding factors in choosing locations for the samples

(Figure 3-i)_ The following table lists areas where samples will

be obtained.

Dunn Field Area

Property Disposal Area

POP Dipvat Area

Open Storage Area

Lake Danielson/Pond Area

FoZl_at Recoupment Area

Paint Shop/Sand Blast Area

The exact locations of the sample points will be determined in

the field by the Field Manager based upon visual inspection of

the area and using best engineering jud_ent.
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3.1.5 Surface Water SamPle Locations

A total of ten surface water samples will be collected during

this investigation. In an investigation such as this, surface

water sample sites are influenced strongly by the relatively

small amount of surface water present. Surface water is sampled

where it is found (Figure 3-1). Lake Danielson which has

experienced two documented fish kills possibly due to pesticide

use, will he looked at closely. The following lists the samples

by area and number:

Lake Danielson

Golf course pond

South perimeter

West perimeter

North perimeter

4 samples

2 samples

2 samples

1 sample

1 sample

3.1.6 Sediment SamPle Locations

A total of ten sediment samples will be collected from five

locations at DDMT. Sediment sRmples will be concentrated in the

golf course area because of past pesticide use practices (Figure

3-i). Each location will generate two samples; one from the

sediment surface and a second from the nine inch depth. Three

separate locations will be from Lake Danielson and two separate

locations will be from the adjacent small pond.

3.2 SAMPLES TO BE_

LEGS intends to collect twenty-six groundwater samples, ten

surface water samples, ten sediment _amples and fifty-flvs soil

samples at the DDMT. In addition field control samples (i.e.,

duplicate samples, split samples, trip blanks and equipment

blanks) will be collected. The breakdown of samples by sample

type, sample location and analyte to be analyzed for is discussed

in the following Sections.
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3.2.1 Soil Sedime t Sam les
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A total of 5S soil samples will he obtained from DDMT consisting

of 15 soil samples collected from the five stratigraphic test

borings and 40 shallow soil samples collected from various

locations around the installation (FigUre 3--i). NO shallow soil

sample shall exceed 18 inches in depth.

There will be a total of i0 sediment samples collected from five

locations. Each location will generate two samples; one from the

sediment surface and a second from the nine inch depth. Three

separate locations will be from Lake Danielson and two separate

locations will be from the adJacen_ small pond.

The QA/QC requirements for soil and sediment sampling will be met

by collecting 13 Qc samples. These will consist of l travel

blank (water), 1 equipment blank (water), 5 field duplicates, 3

samples for matrix spikes (MS) and 3 samples for matrix spike

duplicate (MSD). The QA/QC breakdown is show_ in Table 3-1.

3.2.2 G_E_und-Water sammles

There will be a total of 34 samples collected for ground-water

analysis. This includes 26 samples from shallow ground-water

monitoring wells and 8 QC samples consisting of 1 travel blank, 1

equipment blank, 2 field duplicates and a total of 4 MS/MSD

samples. Refer to Table 3-i for the QA/QC breakdown.

3.2.3 Su e Wate Sam s

There will be a total of 15 samples collected for surface water

analysis. This includes i0 surface water samples and 5 QC

samples whic_ include 1 travel blank, 1 equipment blank, 1 field

duplicate and a total of 2 MS/MSD samples. Refer to Table 3-1 for

the QA/QC breakdown.

3-5
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RFQUIRED QUAI.ITY CONTROL/QUALII_ASSUI_CE SAMPLES

tC_rix N_ber of Travel Equipment Field Total Total

Task Type S_ples Blanks Bla_s Duplica_e MS_SD QC

7 Ozound 2& 1 1 2 2/2 B
_acer

surface 10 1 1 1 1/1 5
Wa_er

Sediment 10 1 1/1 3

Shallow _0 1 1 2 2/2 8
So_1

$cz_ci- 15 2 2
graphic
So_l

• I

il 0

L_

d

[!

El
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3.2,4 OC SamPles

The distribution of QA/QC samples have been outlined in the above

section on a per matrix basis. Field controls for soil, sediment

and groundwater samples shall consist of at least one duplicate,

one travel blank and one equipment blank for every twenty

samples collected. Field controls for surface water will be

colleote_ at a one in ten frequency. Table 3-1 contains the

complete QA/QC sample breakdown.

3.3 SAMPLCE__q.Q_LECTION METHODS

Different sample types (i.e., grab vs composite, soil vs. ground

water) require specific sampling procedures, as described herein.

Care has been taken to deter_ine the best practical sampling

procedure that will result in obtaining representative samples.

The samples must maintain the integrity of the original medium

through collection, transportation and delivery to the analyst.

The site samples will be collected and containerized (if

necessary) as described in the following paragraphs.

3.3.1 G ou W te Sam es

The subsurface is a unique heterogeneous environment° Gas

exchange, biological and other chemicil reactions and conditions

are different from the surface environment• Ground water is

somewhat insulated from surface temperature and pressure

variations. Rapid and significant changes can occur in ground

water samples upon exposure to the surface (i.e., sunlight,

temperature and pressure). Therefore, ground water sampling is

conducted in a manner to minimize interaction of the sample and

the surface environment. The equipment and protocol for

collecting ground water samples at DDMT is discussed in the

following paragraphs.

3-7
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3.3.1.1 Sampling Equipment

Many variations of ground water sampling equipment are available

depending upon the ebjective of the sampling program. The DDMT

ground water samples will be obtained with pre-cleaned PVC

bailers. Pre-cleaning will be performed in the laboratory and in

the field in accordance with reco_aended EPA procedures. Pre-

cleaning shall consist of the following steps: (i) remove gross

contamination using scrapers, (2) wash with a brush in a bucket

filled with an Alconox soap solution, (3) rinse in a second

bucket containing tap water and a brush, (4) spray with a 10%

nitric acid rinse, (5) repeat Step 3, (6) spray with methanol,

(7) rinse with deionlzed water, and (8) air dry.

3.3.1.2 SamDlinc Protocol

The sampling protocol at the DDMT will be as follows:

Measure Water Level - Using clean, non-contaminating

equipment (i.e., an electronic level indicator or a

fiberglass tape) determine the water level in the well and

calculate fluid volume in the casing and screen.

b, Puree Well - Remove at least five well volumes with a PVC

bailer or by pumping. If the well does not recharge fast

enough to allow five well volumes to be removed, the well

will be pumped or bailed dry and sampled as soon as

sufficient recharge has occurred to allow collection Of a

sample.

Collect Sample - Lower the PVC bailer slowly until it

contacts the water surface and allow the bailer to sink to

the desired depth and fill with a minimum of surface

disturbance. Care will be taken so that the sample is

collected from the screened portion of the well and not from

the overlying riser section or the underlying sand-sump

section of the well. Slowly withdraw the bailer, being

3-8
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careful to prevent contact of the bailer line with the

ground. Tip the hailer and slowly discharge the contents

into the appropriate container. The process will be

repeated as necessary to fill each container to the required

volume. Samples to he analyzed for volatile organics will

be collected first to minimize the effects of disturbance of

the water surface in the well on the volatiles analysis.

Sample containers will he filled completely leaving no air

space above the liquid portion to minimize volatilization.

Ground-water samples to be analyzed for dissolved metals

will be filtered in the field through a filter membrane with

0.45 micron pore.size. Sample containers and sample

preservation are discussed in Sections 3.4 and 3.5,

respectively.

Label Sample - Once the sample is collected, label each

container providing the following data: sample

identification number, project number, date, time, person

sampling, intended chemical analysis, and preservative(s)

added. Record the infor_atlon in the bound field notebook

and complete all chaln-of-custody and request for analysis

documents as discussed in Sections 3.6 and 3.7. Ths bound

field notebook will have prenumbered pages and entries will

he made in indelible ink. Data from the sampling episode

will also be recorded on the Law Field Sampling Report form

shown in Figure 3-2.

Custody. Handlina and ShiDpiD_ - Place the properly labeled

sample bottle in the appropriate carrying container and

maintain the sample at 4 ° C throughout the sampling and

transportation periods. The shipping container will he an

IT "Sample Shuttle" cooler. The lid of the cooler will be

taped shut with the custody seals provided with each Sample

Shuttle. Samples are shipped on the day collected from the

site directly ho the laboratory by overnight courier.

Chain-of-custody and request for analysis documents are

shipped in air-tight plastic bags in each container (taped

3-9
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FtGURE 3-2

LAW FIELD SAMPLING FORM
RI/FS AT DEFENSE OEPOT MEMPHIS, TN

FIELD SAMPLING

REPORT

| LAW E_VIRONMENTAL. INC. I JOB N0.

_*'=_. C0VERNMENT SERVICES

SAMPLE INFORMATION St."PL_ I,I), HO.:

Pb_TERIAL: ',CATER S01L

TYPE_ GRAB COPtpO$1TE

YES ttO U;_KHI3WN

CONTAINER

TYPE VOLU_ _ tJLINBER

J0B NKNE m

dATE TINEm

SANPLINC p0INT

ILOCATION I

0EPTH

5LUDCE OTHER [LIST)__

OTHER IL_STI __

P_ESERV_TIVE/
P_EPARATION C0HRENT$

COPIHEHT$= IW_LL PURCINC VQLtJME: SM,_pLE AppEARAnCE ; ODOR; COLflR_ ETC. I

PAP_N ET Eft EDUI pHEN T hD*
RESULTS (UNITS C_ERT$

C0t_E/_TS: IC_LIBRATI0t_$, FIEL[I "4(]DIFICArlOt_5_ tt,$TRUHEN T PROBLEJ_$1

GENERAL INFORMATION

WEATNER AIR TENPERATURE

5AHPLE$ SHIPPED TO;

LI_G_

_RtTR_K __ _5
PLANE . COHRERE1AL VEHICLE

E,,'_Pt.E COLLECTEO BY_ __
5AI_pLIP/C OBSERVED B_*_

01$CREPENCI ES:

-- -- "_LAW ENVIRONMENTAL, INC
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to the inside of the lid) with applicable samples. The

laboratory is notified by phone of the sample shipment.

This process is discussed in detail in Sections 3.6 and 3.7.

3.3.2 So'l Sam les

Split-spoon sampling, continuous sampling, and hand auger

sampling techniques will be used to collect grab samples at 40

different shallow sell sampling locations around the site and at

five soil test boring locations as described in Section 3.1. The

depth of each sample from the soil test borings will based on

photo_onization detector (PIP) readings during drilling. If

there are no significant PID readings the samples will be

obtained at depths judged by the Field Manager to represent the

greatest potential for contamination (i.e., low permeability

layers in the unsaturated zone, at the water table, etc.). The

following sections present a discussion of equipment, procedures,

and protocol for soil sampling at the site.

Grab samples for chemical analysis will be collected from soil

sampling locations in borings drilled with a hollow stem auger.

The Sell Borings and Monitoring Well Installation Plan discusses

the soil sampling protocols that will be followed. Each piece of

sampling equipment will be steam-cleaned before use to minimize

potential cross-contamination.

Split Spoon or Continuous SamPlinu Preteen] - The procedures for

collecting soil samples with the hollow-stem auger and split-

spoon sampler or continuous sampler will be as follows:

a.
- Hollow-stem auger from the ground surface

to the specified sampling depth. Obtain soil samples from

the boring using a split-spoon sampler or continuous CME

sampler at the specified depth intervals (see Section

3.2.1). The split spoons will be decontaminated between each

sample for chemical analysis using the procedures described

in Section 3.3.1.1. Transfer the sample into an appropriate

S-ll
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sample container. After the boring is completed, steam-

clean all of the sampling equipment to prevent cross-

contamination. Samples to be analyzed for volatile organic

compounds will be removed from the sampler first. The

sample will be disturbed as little as possible to minimize

volatilization of organic compsunds in the sample. The

remainder of the sample will be placed in a stainless steel

mixing bowl. It will be mixed thoroughly before

containerizing other samples (i.e., metals, duplicate/split

samples, etc.).

Label Sa le - Once the sample is collected, label the

sample bottle with the apprepriate sample tag providing the

following data: sample identification number, project

number, data, time, person sampling, analysis requested and

preservative(s) added. Seal the sample containers with

custody tape (for volatiles vials, tape the custody seal to

the bottle cap). Complete all chain-of-custody documents

and record the sampling event in the bound field notebook in

indelible ink.

Custody, Handling and Shi_pinq - Place the properly labeled

and sealed containers in a plastic "ziplock" type bag and

seal it. Place about three inches of inert cushioning and

abscrblng material (i.e., vermiculitel in the bottom of the

Cooler and arrange the sample bags in the cooler so that

they do not touch. Pack the samples in ice (also in bags)

and styrofoam packing beads or bubble wrap. Samples will be

packed so as to maintain a temperature of 4 ° C. Seal chain-

of-custody and req_/est for analysis documents in air-tlght

plastic bags and tape them to the inside of the cooler lid.

Tape the lid of the cooler shut with the provided custody

Seals. Samples will be shipped to the laboratory via

overnight courier on the day they are collected. The

laboratory will he notified by phone of the sample shipment.

3-12
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A Wildco stainless steel Hand Corer will be used to collect the

sediment samples from Lake Danielson and the adjacent pond.

a° Collect Sample Stabilize the boat or work platform to

assure as nearly as possible a vertical drop and recovery of

the core sampler. Position the core sampler over the drop

point and steady momentarily. With the line arranged to run

freely, release the sampler. When the corer has stopped,

take up the slack in the line and begin to retrieve. Li_t

the corer above the water surface and, keeping it as

vertical as possible, bring it aboard the work station.

Cap the end of the cellulose butyl acetate (CBA) core liner

tube, (label bottom) release the valve, free the core liner,

slide it from the core tube and cap the other end (label

top]. There will be one sediment sample collected from the

sediment surface and one sediment sample collected at the 9

inch depth from each sediment core. Uncap both ends of the

CBA core liner containing the sediment sample. Insert a

stainless steel or teflon plunger into the CBA core liner

end marked "bottom". Push the plunger gently so that the

"top" sediment is being deposited into a stainless steel

mixing bowl, cut the first six inches of this sediment

thoroughly before containerizing the sample. Each sample

will require two VOA vials and one 250 ml. glass wide mouth

container. This sediment portion will be labeled surface.

Following this procedure cut the next six inch sediment

portion. (6 inch - 12 inch section) for the nine inch

sample.

b. _ - Same as previous protocol.

c. Custody. Handlina. and Shibbinq - Same as previous protocol.
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Samples for chemical analysis will be collected and placed in IT

provided containers. Appropriate containers for the media and

constituents under investigation at the site are identified in

Table 3-2. All container caps will have Teflon liners. Vials for

VOA samples will have Teflon-lined septa. Each container will be

labeled giving the sample identification number, date, time,

analysis requested, name of sampler, project number and

preservative(s) added.

Prior to use at DDMT the sample containers and caps will be

cleaned by the following procedures: hand-wash in Alconox or

equivalent detergent solution at 150 ° , rinse in hot tap water,

rinse with cold tap water, rinse with distilled water. In

addition, containers used for collection of samples to be

analyzed for EPA organic priority pollutants will be cleaned in a

manner appropriate to the test procedure. All sample containers

and caps will either be purchased pre-cleaned by IT or will be

cleaned at the IT laboratory and shipped to the site in a ready-

to-use condition.

3.5 S LE PRES RVAT ON METHO S

All of the samples will be stored and shipped on ice to maintain

the temperature at approximately 4 O C. Additional sample

preservation methods required by specific analyses are identified

in Table 3-2. Water samples to be analyzed for metals will he

checked to ensure that a pH<2 is attained.

3.6 _PL IDRN 7C ON

Field sampling personnel must properly identify all samples taken

in the field by using the sample tag attached to or affixed

around the sample container (the samples will also have labels as

specified in Sections 3.3.1 and 3.3.2). The sample tag must

contain the site name; sample identification number; project

3-14



•. 9 129

TABLE 3-2

SAMPLE CONTAINERS, PRESERVATIVES AND HOLDING TIMES

Parameter Container a Preservation Holding Time

,!

"I

Volatile

Organics

Pesticides

& PCBs

Extractable

Organics

Metals

EP-Toxicity

40 ml glass VOA Cool,
vials; teflon-lined

septum, ne head space

250 ml wide-mouth Cool,

_h_r glass; at

least 3/4 full

250 ml wide-meuth

amber glass; at

least 3/4 full

250 ml wide-mouth

amber glass; at

least 3/4 full

250 ml wide-mouth

amber glass; at

least 3/4 full

4OC 14 days

Volatile

Organics

Pesticides

& PCBs

4°C 7 days for

extraction; 40

days for

analysis

Extractable

Organics

Cool, 4°c 7 days for

extraction; 40

days for

analysis

Cool, 4°C 6 menths;

(mercury - 28

days)

Cool, 4Oc 7 days for

extractien: 40

anlayze within

28 days for Hg

and 40 days for
other metals.

WATER SAMPLES

40 ml glass vials; Cool, 4°C

teflon-lined septum, stere

no head space inverted

i liter glass Cool, 4°c
bottle

i liter amber

glass bottle

Cool, 4°C

Metals, Total 1 liter

polyethylene
bottle

HNO 3 to

pH<2;

Cool, 4°c

14 days

7 days for

extraction; 40

days for

analysis

7 days for

extractien; 40

days for

analysis

6 months

(Mercury-28 days)

a All containers have teflon-lined lids
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number; the date, time, and location of sample collectioN;

designation of the sample as either grab or composite; notation

of the type of sample (e.g., ground water, soil, surface water) _

identification of any preservative(s) added; and signature of the

sampler. The sample tags are to be placed on the bottles so as

not to obscure any QA/QC data on the bottles; sample

identification information must be printed in a legible manner

using indelible ink. Field identification information must be

sufficient to enable cross-reference with the field notebook.

3.7 TRANSPORTATION AND CHAI_-0F-CUSTODY

Chain-of-custody procedures are intended to document sample

possession from the time of collection to disposal in accordance

with state and federal guidelines. For the purpose of these

procedures, a sample is considered in custody of it is:

- In one's actual possession;

- In view, after being in physical possession;

- Locked so that no one can tamper with it;

- In a secured area, restricted to authorized personnel.

3.7.1 Cha'n-o - ustod Records

IT will provide coolers to transport the samples from the site to

their laboratory in Knoxville, TN. These coolers will be metal

and in good condition. IT will provide properly cleaned sample

containers in each cooler. The type of container will vary

depending on the analysis required. Coolers will be shipped from

the site to the laboratory via overnight courier on the day of

sampling whenever possible.

Chaln-of-custody records are provided in each sample cooler. The

custody record will be fully completed in duplicate, using black

carbon paper where possible, by the field technician who has been

designated by the Project Manager as being responsible for sample

shipment to the laboratory for analysis. The information
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specified on the chain-of-custody records will contain the same

level of detail found in the site logbook, with the exception

that the on-site measurement data need not be recorded. The

custody record will include, at a minimum, the following

information:

- name of person collecting samples

- date and time samples were collected

- type of sampling conducted (composite/grab)

- location Of sampling station

- number and type of containers used

signature of LEGS field technician relinquishing samples

to non-LEGS person such as Federal Express agent

- date and time of custody transfer to overnight courier

In addition, if samples are known to require rapid turnaround in

the laboratory because of project time constraints or analytical

concerns (e.g., extraction time or sample retention period

limitations, etc.) the person Completing the chain-of-custody

record will note these constraints in the remarks section of the

custody record.

If it is not practicable to seal all containers at a Federal

Express office, they should be sealed beforehand. The duplicate

custody record will therefore have the signature of the

relinquishing field technician and a statement of intent such as

"To Federal Express (Memphis office), p.m. 01/31/89". The

duplicate custody record is placed in a plastic bag, taped to the

underside of the box lid, and the box closed. The container is

then tightly bound with filament tape and, if required, may be

padlocked at the discretion of the Project Manager. Finally, at

least two custody seals are to be signed by the individual

relinquishing custody and affixed in such a way so that the box

cannot be opened without breaking them.
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At the shipping agent's office, the relinquishing individual will

put all the specific shipping data (airway bill number, office,

time, date) on the original custody record which is to be

transmitted to the laboratory. It is the Project Manager's

responsibility to ensure that all are consistent and they are

made part of the permanent job file maintained at IT.

At the laboratory, the sample custodian (hereinafter referred to

as "custodian") will open the package, retrieve the duplicate

record, and complete the "Received by Laboratory by" box by

affixing his signature. The custodian will also fill in the

"Method of Shipment:" box with the shipper's name (e.g., Federal

Express) and airway bill number.

3.7.2 Custody Seals

Custody seals are preprinted adhesive-backed seals with security

slots designed to break if they are disturbed. With the

exception of V0A vials, individual sample bottles are sealed over

the cap by the sampling technician, sample shipping containers

are sealed in as many places as necessary to ensure security•

Seals are signed and dated before use. on receipt at the

laboratory, the custodian will check (and certify by completing

logbook entries) that seals on boxes and bottles are intact.

3.7.3 Laboratory Custody

Laboratory chain-of-custody procedures are intended to document

sample possession from the time of sample receipt to disposal in

accordance with state and federal guidelines.

All samples received at IT have chain-of-custody initiated at the

time of receipt. All samples are logged into the master sample

log and assigned an internal sample number. All pertinent sample

information ks recorded in the master sample log. Once samples

have been logged in and the chain-of-custody is complete, copies

of the chain-of-custody are distributed to all individuals that
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well as to the project and

Details regarding IT standard chain-of-custody operating

procedures are provided in the IT Standard Operating Procedures

(SOP) for DDMT which have been provided, in their entirety, to

the USACE Project Manager and Contracting officer at USACE's

Huntsville Division (CEHND).
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4.1 PA P_MET_ R S

Tables 4-1 and 4-2 illustrate the water and soil/sediment samples

to be collected and the analyses to be performed respectively.

The required analyses are all EPA approved methods.

4.2 A_ALYTICAL METHODS

All chemical analyses will be performed by the LEGS

subcontractor, IT. IT will perform all analyses using

established EPA and/or USATHAMA methods. The analytical methods

that will be used for this investigation are listed in Table 4-3.

The complete text of the appropriate analytical methodologies are

provided in the IT SOP and are available upon request from CEHND.

The anticipated analytical method detection limits are provided

in Appendix B.

4.3 LAB0 TORY C A

Environmental measurements have inherent limitations arising from

ecgllpment problems, procedural deviations, and changes in ambient

conditions. Most of these measurements are analyses made for

extremely low concentrations of constituents and are subject to

chemical interferences, instrument limitations and uncertainties

that affect the accuracy of the determination. It is essential

to minimize these factors so that the measurements accurately

reflect the character of the sample collected.

All data gathered by LEGS during the course of this investigation

or processed by the laboratory will meet objectives of accuracy,

precision, sensitivity, completeness, representativeness, and

comparability. These characteristics are defined in the

following paragraphs.

4-1
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GROIJND WATER A_D SURFACE WATER SAMPLES

BASIC CONTRACT

REQUIRED ANALYSES A_D AppROVED EPA METHODS

TASK 7 TASK 8

Ground Water Surface Water

Analysis Analysis

PARAMETERS EPA HETBOD FIEL_ QA/QC FIELD QA/QC

GC/M$ for Volatile EPA 8240 _ R i0 5
Organics

GC/_$ for Semi- EPA S250 26 8 I0 5

Volatile OrBanlcs

PCBs/Pesticldes EPA 8080 26 8 I0 5

Metals* EPA &Of0 26 8 I0 5

He=cury (Hg) EPA 7_70 26 8 i0 5

pH, tlmp, and Determlnod Field NA FIELD NA
conductance _n fIQld

4-2
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TABLE 4-3

APPRO_rED ANALYTICAL METHODS

Analysis Analytical Methods

.!

Water Samples:

Volatile Halocarbons

Volatile Aromatics

Pesticides & PCBS

Semi-Volatile organics

Metals:

Antimony
Arsenic

Barium

Cadmium

Chromium

Copper
Lead

Nickel

Silver

Selenium

Zinc
Mercury

Soil Samples:

Volatile Halocarbons

Volatile Aromatics

Pesticides & PCBS

semi Volatile Organics

Metals:

Antimony
Arsenic

Barium

Cadmium

Chromium

Copper
Lead

Nickel

Silver

Selenium

Zinc

Mercury

EP- Toxicity

4-4

EPA 8240

EPA 8240

EPA 8080

EPA 8250

EPA 6010

EPA 6010

EPA 6010

EPA 6010

EPA 6010

EPA 6010

EPA 6010

EPA 6010

EPA 6OlO
EPA 6010

EPA 6010

EPA 7470

EPA 8240

EPA 8240

EPA 8080

EPA 850

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 • 6810

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 3050 + 6010

EPA 7471

EPA 1310
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Accuracy - Accuracy is a measure of the bias in a system.

Accuracy is defined as the degree of agreement of a measurement

with an accepted reference or true value. To determine the

accuracy of an analytical method, a sample spiking proqram will

be conducted. The results of sample spiking will be used to

calculate the quality control parameter for accuracy evaluation,

the Percent Recovery (%R). The Percent Recovery is defined as

I00 times the observed concentration, minus the sample

concentration, divided by the true concentration of the spike.

X - T

%R = ........ x 100

K

where:
X = Analytical result from the spiked sample

T = Analytical result from the unspiked aliquot

K = Known value of the spike

%R = Percent Recovery

Precisioh - Precision is the measure of the mutual agreement

among individual measurements of the same property, usually under

prescribed similar conditions. Precision is best expressed in

terms of standard deviation or Relative Percent Difference (RPD).

Precision is inferred through the use of duplicate samples. RPD

for each component is calculated using the following equation:

A - B

RPD .......... × i00

(A + B)/2

Where: A = Replicate Value 1

B = Replicate Value 2

RPD = Relative Percent Difference

The calculated Percent Recovery and RPD will be summarized. The

RPD data will be used to evaluate the long term precision of the

analytical method.
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CemDleteness - Completeness is a measure of the amount of valid

data obtained from a measurement system compared to the amount

that was expected to be obtained under correct or normal

conditions. Over 90 percent of all data obtained on this project

should be valid based upon evaluation of the quality control

data.

e s tiveness - Representativeness is the degree to which

data accurately and precisely represent a characteristic

population, a process control, or an environmental condition.

Appropriate sampling procedures will he implemented so that the

samples are representative of the environmental matrices from

which they were obtained.

Comparability - comparability refers to the degree to which one

data set can be compared to another. Appropriate sampling,

analytical and reporting processes will be standardized so that

the samples of similar matrices may be compared. Data reporting

procedures and standardized analytical methods are discussed in

another section of this plan.

Sensitivity - The anticipated detection limits for each of the

methods to be employed on this program are sur_arized in Appendix

B. Actual method detection limits for each analysis will be

calculated and reported i_ accordance with the procednres

outlined in the IT SOP. All of the anticipated method detection

limits meet the sensitivity requirements for the end use of the

dat_.

OC Check and Corrective Action Procedureq - The types and number

of QC checks that will be inserted into the sample sets are

summarized in the method-specific SOPs which are available upon

request. These IT methods are consistent with the USEPA methods

provided in SW-846. Corrective actien procedures to he employed

when results fall outside control limits are detailed in the IT

laboratory QC procedures provided in the IT SOP. In general, the
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analytical QC procedures (e.g., numbers and types of QC samples,

Qc charts, etc.) are consistent with those described in the

appropriate EPA methods in SW-846.
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5.0 DATA ANALYSIS ANDJEPORTING

The procedures employed by IT to assure the validity and accuracy

of data analysis and reporting are discussed in detail in the

IT-SOP. The topics Covered are described briefly below with

reference to the appropriate sections of the IT-SOP:

sis Schem_ - Procedure required to evaluate analytical

results for individual analytes including units and equations

required to calculate concentrations are discussed in the method

specific SOPs.

Limits of Data Acceptability - Feedback systems used to identify

potential problems and corrective actions measures taken when

the limits of acceptability are exceeded, personnel responsible

for initiating and carrying out corrective actions, and the

demonstration of the re-establishment of control (Section 6.0 of

the IT-SOP)•

Pat ana em t S stems - Procedures for the collection of raw

data, data storage, data QA documentation and data security

(Section 12.0 of the IT-SOP).

es ons' e Individuals - Individuals involved in the reporting

sequence are identified in Section 16.0 of the IT-SOP.

Data ort" Formats - Data reporting procedures ar_ described

in Section ii.0 of the IT-SOP. IT will report all analytical

results (including non-quantified Concentrations) to LEGS. In

th_ RI and the FS Engineering Reports, LEGS will 0nly report tbe

quantified concentrations.

Proced!_ - The standard data review procedures

utilized by IT to insure the precision, accuracy and completeness

of the analytical data are summarized in Section i0.0 of the IT-

SOP.
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6.0 PROGRAM CONTROLS

1

ThB following sections briefly describe the internal program

controls that are incorporated into IT's SOP and will be followed

in their entirety during this program.

6.1 CALIBRATION PROCEDURES AND FREOUENC¥

Table 2-1 provided a complete listing Of _he appropriate

laboratory instrumentation. IT's program for instrument

calibration and maintenance is described in detail in the SOP-

DDMT.

6.2 INTERNAL OC CHECKS

As discussed in section 5.0, IT'S SOPS for internal QC checks are

provided in their SOP.

6.3 PREVENTATIVE_AINTENANC_

Preventative maintenance is discussed in the IT SOP.

6.4 E AL CE CA ON

IT is currently certified by the State of Tennessee, Department

of Public Health for the analysis of drinking water and

wastewater, and the analysis of hazardous wastes associated with

state-sponsored Superfund sites. It has numerous other

certifications and q_alifications listed in Table 2-1. The State

Certifications are issued as a result of successful analysis of

proficiency sample_ (including trace metals and organics)

followed by an inspection of the IT laboratory to assess custody

and documentation procedures.

IT is a qualified U.S. Environmental Protection Agency Contract

Lab (CLP) in organics, inorganics and dioxins.
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7. Brief resume of Key Persons, specialists and Individual

consultants anticipated for this project.

a. N_Jme & Title: Gerald E. Seaburn, Ph.D., PE.

corporate Consultant/Vlce President

Principal Hydrologist

Project Assignment: Principal-In-Chargeb?

e. Name of Firm with which associated:

Law Environmental, Inc.

d, Years e_rperience: With This Firm 12 With other Fizzes i._O_0

e, EdUcation: Degree(s)/Year/Specialization

PHD/1976/Water Resources Planning & Management

MSCE/ig$5/Hydraulic Engineering

BSCE/1964/civil Engineering

Bs/1962/Engineering

f. Active Registration: Year First Registered�Discipline

1968/civil Engineering/FL/NY

g. Other Experience and QUali£ications relevant to the proposed

project:
Dr. Seaburn has 15 years of wide ranging experience with

projects involving groundwater/surface water interaction

throughout the State of Florida. Dr. Seaburn is an expert in

computer modeling of flow and contaminant movement. Many of

his projects have considered potential or actual groundwater

contamination form municipal waste sites and industrial

facilities. Dr. 5eaburn has managed numerous hazardous waste

assessments throughout Florida, including preparations of

remediation plans and clean-up designs. Others have dealt
with storm-water and other surface water control facilities.

He has been active in both design and permitting phases of

projects and has extensive experience in dealing with

regulatory agencies.



7. Brief rest%_e of Key Persons, Specialists and Individual

Consultants anticipated for this project.

a. Name & Title: Jack Peng, Ph.D., CIH

b. Project Assignmont:

Uealth and Safety officer

c. Name of Firm with which asso=lated:

Law Enviror_ental, Inc. Atlanta, Georgia

d. Years exporiance: With This Firm i With other Firms 14

e. Education: Degree(s)/Ye_r/specializatlon

Ph.D/Environmental Health science/Industrial Hygiene
MS/Environmental Health Science

BS/Forestry

f. A_tivo Registration: Year First Registered/Discipline

1979/Certified Occupational Hearing Conservationist

1983/certified Industrial Hygienist

g. Other EXperience and QUalifications tolerant to the proposed
project:

Dr. Penq is the Director of Occupational Health ond

Industrial Hygiene. In this capacity he is responsible for

all matters concerning Health and Safety for Law

Envirorumental Inc. Dr. Peng and his staff provide training
in accordance with EPA and OSHA for all personnel involved in

the investigation of hazardous waste sites. In addition,

training is provided to both our industrial and government

climnts. Prior to coming with Law Environmental, Dr. Peng

was Industrial Hygiene Manager for the International Paper

Company• He was responsible for all aspects of Industrial

hygiene for the corporation and provided technical direction

and supervision to the staff of Industrial Hygienists. Dr.

Peng and his staff were responsible for all ii0 facilities in

the united States. Prior to his IP experience, he taught

graduate and Undergraduate courses in Environmental Sciences

and Environmental Law and Policy.

Dr. Peng and his staff at Law Environmental develops 40-hr

Health and Safety training course for hazardous waste

opmratlon to comply with OSHA 29CIR1910-120 which is part of
Superfund Amendment Reauthorlzation Act of 1986. This course

is being taught at ten cities nationwide.



;7
,9

7. Brief resume of Key Persons, speeiallsts and Individual

Consultants antloipated for this project.

a. Name & Title_ Thomas L. Richardson

b. Project AsslgDment|

Principal Engineer

c. Name of Firm with which associatedz

Law Engineering

d. Years experienQel With This Fir_ 12 With other Firms 3

i]

[I

P1

3

i

e. Education| Degree(s)/Year/SpQclallzatien

MSCE/GEORGIA Institute of Technology
BSCE/DU_ University

fo Active Registration: Year First Reglstered/Discipline

1980/civil Engineering

g. Other EXperience and Qualifications relevant to the proposed

J

L]

U

project:

Mr. Richardson has directed a variety of confirmation and

remedial investigations on RCRA, CERCLA, and DERA hazardous

waste sites. He has a wide variety of experience within the

hazardous waste field. He has provided direct project

coordination for well installation, soil and water sampling,

and laboratory testing. He has also been involved in
evaluation o£ existing waste isolation facilities. He has

managed the field work, sampling and analysis at an oil
recycling facility, and he has directed confirmation studies

adjacent to an existing chemical plant in Georgia. He was

the principal investigator of the integrity of existing
slurry wall_ surrounding a landfill. He also participated
in the design of a new landfill facility. Mr. Richardson

routinely prepares plans and conducts senior-level reviews
for studies at DOD sites on active and abandoned facilities.

He has directed the evaluation of groundwater impact on

design and construction, including recommendatiens for

groundwater control methods such as drains, dewatering
system_, r_charge systems, and waterprooflng. He has also

been involved in a wide range of geotechnical activities,

including assessment for siting and preliminary design,

investigations for final design, design consultation, and
constl_iction related activities. _e has a wide range of

geotechnical investigation experience including In-sltu

evaluation of modulus, strength, and premeabillty

characteristics. His geotechnical construction experience
includes inspection, quality control, and instrumentation.



7. Brief resume of Key Persons, Specialists and Individual

Consultants _ticipated for this project.

a. Name & Title: John R. Absalon

h. Projeot Assignment: Project Manager

o. N_ms of Plr_ with wblch assoolatsdz

Law Environmental, Inc. Atlanta, Georgia

d. Years experience: With This Pi_..4.. With other Yirms _

e. Education: Degree(s)/Year/Specialization

BS/1973/geology

f. Active Registration: Year First Registered/Discipline

1980/Professional Geologist

g. Other Experience and Qualifioations relevant to the propesed
project:

Mr. Absalon has sixteen years of waste management, environmental

geology, hydrogeology and geotechnical engineering experience.

He has obtained significant regulatory compliance experience with

USEPA, USACE, DOE, regional, state and local environmental water

resource agencies. Mr. Absalon has managed Installation

Restoration Program (IRP) projects for over seven years at a wide

variety of DOD installations. He has performed 40 IRP studies at

USAF AND DOD facilities located at installations in 30 states and

one territory. He has proposed, planned, conducted, and reported

the complete range of USAF ERP projects including PA/SI,

Confirmation, Pre-RI, Remedial Investigations and Feasibility

Studies (RI/FS), Remedial Action Plan (RAP), Closure and Post-

Closure studies. He has experience in leading assessments

(PA/SI), RI/FS, RAPs, and Environmental Impact Studies [EIS).

Mr. Absalon has had direct "hands on" experience on the USAF IRP_

USACE Defense Environmental Resboration Program (DERP), and such

USEPA programs as CERCLAf SARA, RCRA, FIFRA, TSCA, and CWA. To

date, he has completed seven RI/FS projects under CERCLA. Army

Corps of Engineers Defense Environmental Restoration Program

(DERP) and such USEPA programs as CERCLA, SARA, RCRA, FIFRA, TSCA

and CWA. TO date, he has completed seven RI/FS projects under

CERCLA. He has personally managed and conducted IRP studies at

experimental herbicide test grids, aerial weapon impact sites,

nuclear accident sites, a reactor inactivation, low level

radiation waste sites, experimental chemical laboratory waste

sites (two AFLCs), POL depots, FPTAs, solvent spills, fuel

spills, UST, sludge drying beds, lagoons, landfills, PCB spills,

and EOD zones. He also performed ground-water quality studies at

US Army chemical warfare sites, US Army and US Navy munitions

loading facllltles, and an ordnance manufacturlng plant.



7. Brief restme of Key Persons, Specialists and Individual

consultants anticipated for this project.

a. Name & Title: Rcbert D. Manscn, PG

Preject Geologist

Project Asslgnment:

site Manager

Name of Firm with which assooiated:

Law EnviEcnmental, Inc. Atlanta, Georgia

d. Years experience: With This Pirm 1 With other Pirms i__2

Education: Degrse(s)/Year/Speoialization

BS/1976/Geology

A_tive Registratlon: Year First Registered/Discipline

1988/Professional Geologist

go Other Experience and Qualifications relevant to the proposed

project:

Mr. Manson has 12 years experience as a professional

geologist/hydrogeologist. He has supervised numerous

geoologic projects and prepared written reports and support

materials, such as geologic maps, cross-sectlons, tabular

geologic analysis and geophysical exhibits. He has been

responsible for site evaluation, selection, inspection,

permitting, and compliance with regulations of E.P.A., U.S.

Fish and Wildlife, National Park Service, and numerous state

regulatory agencies. Mr. Manson has been responsible for

all geologic aspects of drilling operations including

logging, sampling, coring, sample description, fresh water

aquifer protection and site safety. Mr. Manson has

hydrogeologic experience in six states: Texas, Arkansas,

Florida, Georgia, Kentucky and Tennessee, He has had

experience on USEPA programs such as CERCLA, SARA, RCRA,

FIFRA, TSCA, and CWA. Before coming to Law Environmental,

Mr. Manson was in charge of all environmental compliance

sampling and monitoring for the Kennedy Space Center,
Florida.



7. Brief res_e of Key Persons, Specialists _d I_dlvldual

consultants anticipated for this project.

a. Name & Titls: Frank W. Thomas

b. ProJeat ASslgnment:

Slte Geologist

Name of Firm with whlch associated|

Law Envlro_ental, Inc. Atlanta, Georgia

d. Years experiencez With This Firm O with other Firms 4

e. Education: Degree(s)/Ysar/specializatlon

MS/1989/Geophysics

BS equiv/1986/Geology

BA/1978/Biology

f, Active Registration: Year First Registered/Discipline

! L

- i

Other EXperience and Qualifications Eelevant to the proposed

projeot_

Mr. Thomas has 4 years of geophysical and geological field

experience. He has been a consultant on numerous projects

where he was responsible for geophysicsl/geological data

acquisition, analysis, and interpretion. This included

written and oral reports, surface and subsuface mapping,

preparation of cross sections, and stratigraphic

interpretations. Mr. Thomas also has 2 years experience

involving inverse and forward modeling techniques.



--i

"i

!-I
• i

1
{

E

{

)

1

-}
sJ

[J

I.J

JAc s. ,A,r. '?9 150

Pro£esslona.L _]alL£Lca_ions

Hr. Hall £_ a profes_£o_al chemist wi:h 23 yezr_ of e×perLence Ln _he collec-

tion and _hemieal a_alysis of _nvironmental _amp£e_. Hi_ experienoe ran_
from _naiy_i$ of a_r, w_ter, and mil_ _or r_dioLo_i_al _o_t_tue_ _o

a_aly_is o_ a wid_ variety of chemical wa_te_ L_luding experience in

_oordi_ _he _n_lyti_l _n_ly_es and monLLoricg ne_d_ for the st_r_up o_

_o_L liq_L_l_lon _ chemical pilot pl_t$. Currently r he ha_ _e_pons[-
bllity £or the £our IT analytical laboratorie_ _n the _ou_h. _r. Hall h_s

wor_d _n _ p_P_on_el Supervisory and project rna.na_ement ¢_a¢l_y £o_ mor_

than I_ year_. T_e cur_en_ projec_ a_d LaboP_orie_ he i_ actively invol_ed

_ith &re: m_thod dev_lop_n_ _or orlando pollu_a_t_; compliance _estin_ _o_

$pecL_c CLP organics; _es_ng of ven_s £or t_a_nt equip_en_ design;
an_ly_£_ of h_zardou_ pollu_an_ _n _te materials _nd enviro_en_l media

for EP_ _nd Several lnd_$crial clien_; _e_ting o_ _pecL_lc emissions _rom

te_ bu_n_ £or _ varLety o_ wa_e_; and Re_our_e Co_ervatio_ and _ecovery _ct

_aly_i$. _r. Hall h_ b_ invol_ed in _he de_i_n o£ IT's Special Analy_i_ r

Hixed _aste, _nd _u_tin Environmental laboratori_ _nd L_ currently locating
_d designing a laboratory in F_ori_a.

_Ju_Lon

B._., Chemls_ry_ Pennsylvania S_a_ U_Lve_i_y_ University Park,
Pennsylvania; 195_

Experience and 9aolr_rotmd

198_ - Director, _outhern _al_t_cal O0_ra_Lo_3. IT CoPoora_l_n, Knoxville

Presen_ Tennessee. _espon_ible _or four _lytic_l $_r_i_es l_bora_rie_
_h_

• P_ovide _on_ul_ln_ and analytical _ervl_ to industrial _d

• Have £ull-service c_pabllitie_ £or _n_lyzing environmental media

and h_za_dou_ r_._e_l_ls Cot L_or_nic and organic _o_it_encs a_
th_ _ar_$-per-Cri_lion _hrough per_en_ levels.

• _espo_s_b!e _or negoci_in_ _nd mana_i_ lar_ analytical _er-
vice3 ¢on_a¢_, in_oduc_io_ of _ew _echnologies _nto th_

l_bo_ories, b_d_et_ng, _nd q_ality _s_u_ance of the l_b_ra-

lg8_ - Hana_er. P_o_osal Administration, IT Corporation. Knoxville, Tennes-
1984 see. W_s responsible for th_ evaluation of _eques_s £or proposals

a_ m_,na_n_ _he preparatio_ o£ propo_a!_ for analytic_l_ engi-
neering, _d technica_ _rvLce_. _naged special an_l_t_l

_h_lstry projec_ (EP_ Inte_l_bor_Co_y Study _ot Priority
Pollutants).
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V[ce-President and Manager of Analytical and Technical Services_ IT

Envirosoience I Division of iT Corporatlon t Knoxville, Tennessee.

Managed the IT Envinoseience analytical laboratory and oversaw con-

ceptual design through construction of a state-of-_he art, limited-

access analytical laboratory for analyzing extremely hazardous

materials as an addition to the Knoxville laboratory and a &O-foot

mobile laboratory with similar capabilities.

1975 - Manager, Analytical Services Department r Hydroselence, Inc._ Knox-

1980 vllle r Tennessee. Has responsible for _mintalnlng the analytical

technology of Hydrosclenc8 at a high level of the state of t_e

ant. Dtilizin_ extensive e_perience in chromatograpy, managed the

Knoxville Laboratory Analytical Services Group, which specializes in

the analysis of trace organic compounds in environmental matrices.

1968 - Senior Analytical Chemist, Michigan Plvlslon Analytical Laborator-

197g [es I Dew Chemical Company, Midland. Michigan. Was responsible for

the analysis of environmental samples in the Michigan Division

Analytical Laboratory. Functions included development of procedures

for in-plant monitoring of all dlscharges. Plants thoroughly

studied included chlorinated benzene, 2-_ dlchlorophenoxy acetic

acid, O,0 dimethyl-o(3,5.6-trichloro-g.pridyl phosphate), salicylic

acid, glycol ethers, and polyethylene glycols.

Senior Analytical Chemist, Analytical Laboratories. Nan responsible

for research and method development for specific compound analysis

of environmental samples (air, wa_er, and solid wastes). Coordi-

nated air- and _ater-s_pling progr_ in production processes ef

phenol, alkyl phenols, chlorinated phenolics, chlorinated benzenes,
and herbicides.

Analygieal Chemis_, Waste Control Department. Was responsible for

analy_i_ cf s_ples from _as_e control research projects and waste

_ater treatment pian=s. Involved in implementation of new

analytical instrumentation in laboratory and on-stream at WWTp.

196_- Supervisor T Radiologioal Health AnalYtical Section. Pennsvlvanfa

1968 De_ar_4nen_ of Health, _arrisbur_ _ennsyivania. Primary function of

group Was _he analysis of air, water, and milk for radiological
constituents,

Supervisor_ Publi_ Waters Analysis Section. Division of Sanitary

Engineering. Section was responsible for sampling and analysis of

all public and drinking waters of Pennsylvania for compliance wi_h
federal and sta_e regulations.

Chemist t Division of Sanitary En_ineerin_ industrial Wastewa_er

Section. Was responsible for s_pling and analysis of industrial

wastewa_er_ of Pennsylvania for compliance with state and federal

discharge permits. Wor_ed _ith other regulatory agencies en

analytical method development and training prosrams. Experience

included reviewing process chemistry of chemical, pharmaceutical,

and formulating plants and requesting discharge permits. Evaluated

potential of air and water _ischarges.
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Professional Qualifications

Ms. Jones is a chemist experienced in the collection and analysls of environ-

mental samples. Her recent e_perience include5 m_naqement of a laboratory in

Florida with responsibilities ranging from sales and marketing through sample

collection, analysis, report and invoice pneparatlon. Instrumental experience
includes atomic absorption spectnophotometry (flame and flameless technipues),

inductively coupled argon plasma, gas chromatography and total organic carbon

analysis° She has experience with wet chemical techniques and environmental
microbloloqy. As Sales and Customer Services Representative, she acted as

liaison between customers and laboratory personnel, as well as promoting new
business through telephone inquiries from potential customers. She is

experienced in laboratory Quality Assurance/Quality Control (QA/QC) procedures

and data review. 8er writing experience includes data reports. 9tandard
Operating Procedures, proposals, and QA project plans.

Education

B.A. (with honors), Chemistry. University of Tennessee, Knoxville,

Tennessee; IgBO

Flameless Atomic Absorption Analysis, instrumentation Laboratories,

Atlanta, georgia; IPOl

IgOZ Winter Con?erence on Plasma Spectrochemistry, Orlando, Florida;

January 1982

American Management Assoclation co_rse, "The Basics of Telephone

gelling Techniques"; April ]986

£xperlence and Background

IqA7 - Inorqani¢ Analyses Coordinator, IT Corporation, Knoxville r Tennessee.
Present Responsible for the following:

i Supervising the AA/ICP laboratory.

i Providing technical support to the Nater/Wastewater laboratory.

• Supervising and/or performing sample preparation, analysis, data

reporting, and departmental QC review for the metals laboratory.

• Analysis techniques include atomic absorption, atomic e_ission,

graphite furnace AA. cold vapor AA for mercury, and inductively
coupled plasma.

]986 - OA/_C Coordinator. IT Corporation_ RnoxvliI_ Tennessee. Amsponsible
1987 for all quality assurance functions pertaining to laboratory operations.

Speci?ic job duties include: Initiating and supervising on-going QA

programs; entering Intralaboratory and external OC samples into the

sample stream; determining and maintaining accuracy and precision data;

writing and reviewing QA/OC programs, project plans, proposals, reports
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and Standard Operating Procedures; initiating, establishing, and main-

taining preventive maintenance programs, corrective actions, method R&D,

_ew employee QC training programs, and sample receipt and preservation

protocols; handling matters pertaining to {TAS accreditations, cer-

tifications, and outside QA audits and inspections; and supervising
inventory and quality control of reagents, calibration standards, and
Standard Reference Materia]s.

1984 - Sales a_d Customer Services Representative_ IT Corporation Knoxville
ig86 Tennessee. Responsible for norma te ephone nqu r es from potent a

talents, including intercompany requestsj quoting prices and answering

c11ent requests on sample status. Works with sales and marketing on
proposals.

1983 - Laboratory Manager, Enviro]ab, Briley, Wild & Associates Ormond Beach,
1984 Florida. Responsible for market ng and c lent relations, sample

collection, sample analysis, report and invoice preparation.

Analytical departments included atomic absorption, gas chromatography,

total organic carbon, wet chemistry, and microbiology.

Ig8O - Group Leader. Atomic Absorption r IT Corporation, Knoxville. Tennessee.
1983 Responsible for scheduling technicians, sample preparation and all

analyses by atomic absorption (flame and flameless) and inductlve]y
coupled argon plasma.

[gTg- Accountin 9 Clerk_ Plasma Alliance, Production Statistics, Knoxvil]e,

lg80 Tennessee, Responsible for plasma inventory control. Also prepared
expense reports and cash reports.

1977 - Office Assistant_ University of Tennessee, Knoxvi]le? Tennessee.

1979 Responsible for general office duties including typfng filing and
receptfon for two U.T. departments - math and athletics.

1976 - Assfstant Bookkeeper, Prank Wylie Realtyr Knoxvil]e, Tennessee.
Ig77 Responsible for maintaining and balancing the boors for all departments

fncluding rental properties. Also worked as backup receptlonlst.

Professional Affiliations

American Chemical Society

Florida Society for Environmental Analysts
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Professional Qualifications

Mr. Klemm's education includes organic chemistry, inorganic chemistry, environ-
mental chemistry, as _ell as zoology, microbiology, botany, anatomy and phy-

siology, and genetics. He has taught science courses at the high school level,

Education

B.S., Biology. gnvlronmental Studle_, and Secondary Education,
Manchester Eollege, North Manchester, Indiana; igsl

Experience and Background

19B5 - Lab Technioian_ IT Corporation, Kn_xville t Tennessee.
Present the following:

Responsible for

• Measuring the quantity of the following parameters in water and soil

samples: cyanides, pH, phenols, orthophosdhates, total phosdhocu_,

biochemical oxygen demand (BOD), chemical oxygen demand {COD),

chloride, carbon tetnachloride, oii and gnea_e, fluoride, su]fate_

nitrate, nitrite, total dissolved solids, total suspended solids,

total settleable solids, ammonia, total kjeldahl nitrogen, sucfac-
tants, hexavalent chromium.

• Assisted with setup of wet chemistry department for mixed waste

nadiological lab.

1984 - Salesman/Manager Trainee r Color Tile Incorporated. Knoxville_ Tennessee.

IgBg Assisted manager in the daily operations of a retail store.
Responsible for pricing _rchandise, unloading w_rehouse trucks.

stocking merchandise, taking physical inventories, and selling merchan-
dise to customers.

1982 - Dor_°Haster/Teacher/Coach I The Harvey Schoolp Katonah, New York.
1984 Responsible for teaching seventh grade life science, eighth grade phy-

sical science, ninth grade earth science, and tenth grade biology.

Dormitory d_ti_5 included supervising ten to thirteen seventh, eighth,

and ninth grade boys. Coached seventh grade soccer, seventh and eighth

grade ice hockey, and high schDol tennis.

1982 Substitute Bioloqy Teacher I Lake Ridge Academb,, North Ridgeville _ Ohio.

(Replaced f_ll-time teacher who was on maternity leave). Taught

seventh grade general science, ninth grade biology, and tenth grade
ecology.

i981 - Chain O'Lakes State Park_ Albion. Indiana. Responsible for the state
1982 parks interpretive activities, such as nature hikes, animal displays

and talks. ¸Also designed and built display cases for nature center.



ALYCER. MOORE

Professional Qualifications

Ms. Moore has fourteen years of experience in analytical operations, super-

vision and _nagement, and extensive experience in all aspects of sample

preparation and analysis of environ_ntal sables for _tals. anions, classical

parameters a_d organic analysis, 85 well as experience in microbiology.

biological and aquatic samples and EP Toxicity extraction techniques for wasLe

disposal. She has extensive experience in laboratory scheduling, writing

and evaluatin 9 reports. In addition, she possesses background in screening

applicants and handling personne] problems.

Education

Gas Chromatography Course, Southern Analytical. Knoxville. Tennessee;

January 1978

Perkin-El_er One Day Seminar, Infrared. Knoxville, Tennessee; April
1976

"Instrumentation and Application of Liquid and Gas Chromatography",
Perkln-Elmer Seminar, Knoxville. Tennessee; 1976

"Atomic Absorption Seminar", Varian [nstrument Division, Knoxville,
Tennessee; 1973

"Techniques of Solid Waste Management". Knoxville, Tennessee; Janua_
1972

"Microbiological Analysis of Water and Wastewater", MilIIpore Workshop.

Chattanooga. Tennessee; September i972

"Society for App]ied Spectroscopy". Eleventh National Meeting. Da]las.
Texas; September 1972

Experience and Background

1971 - Laboratory Manager. IT Corporation_ Knoxvi]le_ Tennessee. Former Lab
Present Manager at Stewart Laboratories, Inc.. which was acquired by IT

Corporation in Ju]y 1981. Responsible for supervision of all analyti-

cal groups, covering a two-shift operation and involving:

s Scheduling projects, shifting laboratory personnel to meet changes

in work loads, evaluatin 9 data and writing reports, expansion and

changes in laboratory facilities, instructing new ef_ployees and
coordinating all day-to-day c_erations.

• Handles client calls dealing with technical questions and sales and
customer _ervice.

• Works closely with quality control coordinator to assure Continued

excellent quality of laboratory operations.

• Assists IT Field operations where possible and a_ needed.



I

1961 -

1968

• Provides support to field operations, evaluates data and coF_pile5

reports.

m A_si_ts analytical groups by Bctual "hands on" analytical testing.

Trains new personnel and ossists in interviewin 9 and hirin 9 of

personnel,

o Schedules and coordinates large gov_rnnw_t projects.

6ssl_tBnt M_naqer and Bookkeeper, Cashier_ Robert Hall Clothes
Knoxville, Tennessee. Hand e_ a bookkeep ng dut es and _anaged store

operation5 in [_a_ager'$ Bbsence.



SNELL A, MILLS_ III

Professional Q_allflcations

Mr. Mills is an experienced analytical chemist in gas chromatography {GC) Bnd

gas chromatography/mass spectrometry (GC/MS) methods and equipment. He has per-
formed analyses of waste f_aterlaIs and enviro_mertal San_Jles in labaratory and

field laboratory operation_. Mr. Mi)Is also has experience in computer service_

and _alntenance, including programming a_d development of several custom

programs and specialized libreries for the quantitative analysis of priority

pollutants by GC/HS/DS.

Educatian

B.A., Chemistry, Maryville College, Maryville, Tennessee; 1979

Experience and Background

1986 - Technical Director, IT Ca oration_ Kroxvi|le_ Tennessee. Responsiblerp
Present for cdrrent laboratory _echno)o_y growth and the introductlo_ of new

techniques for analysis of conlplex environmental matrices. •

Responsibi|ities include:

• Technical revlew of eqeratio_s.

• Project _anageme_t - _arge nultimatrix and cultiparameter projects.

• Review and recommend capital expenditures.

• Methodology and Standard Operating P_ocedure approval.

• Troub)eshooting in _echnical areas requiring assistance with project

unique analytical chemistry problemS°

1979 - Group Leader, IT Corporation Knoxville Tennessee. Respons b e for
1986 a GC/_S analytical services at IT Analytical Services. Schedules

work load, supervises a_alytica_ chemists and instrument mal_tenanc_ of

the GC/MS/DS systems. Responsible for:

• A_blent air ana]ysls on EPA Contracts and for coardi_ation an_ pre-

paration of all sampling container ki_s sent out to clients.

• Involved extensivel_ in confirmation of polychlorinated biphenyls

(PCBs) by GC/MS involving transformer oi|; environmentally d_graded

PCBS in biologlca| _issues, soi|. sedi_w_nC, and sludge; PCB$ and

products of incomplete combustion from incinerator test horns; and

has developed a number of custom GC/H$ methods for thi_ purpose.

• Projec_ Manager for Environnu_nta| _rotection Agency-Contract

Laboratory Program {EPA-CLP) for 90vernment contracts.



NANCYD, SEABOLT

Professional Qualifications

Nancy Seabolt has over ten years' experience In sample preparation and chemical

analysis of environmental samples, including analysis of air, soil, water,

biological tissues and miscellaneous types of waste samples for pesticides,

dolychlorinated biphenyls (PEg's) and trace organic compounds. She also has

experience with gas chromatography using, various detectors, high performance

liquid chromatography, total organic halogen and other organic analysis tech-

niques, as well as some experience with Atomic Absorption CAA) and gas
chromatography�mass spectrometry (GC/MS).

Educatlon

R.S., Chemistry. University of Georglaj Athens, Georgia; ig77

B.S., Chemistry, North Georgia College, 9ahlonega. Georgia; ig7g

Experience and Background

lg86 - Technical Specialist for Gas and Liquid Chromato_raph_, IT Corporation_
Present Knoxvillep Tennessee. Responsible for:

• _ethod development for BC and HPLE, as well as troubleshooting
instrument and project problems.

• Ewluating new instrument_ and techniques in addition to reviewing
and updating current methodology.

• Bringing new instruments on-line and training technicians in their
use,

e Assisting in technical proposals and project design.

1985 - Technical Manager for Gas and Liquid Chromato_raph_, IT Corporation.
igB6 Knoxville, Tennessee. Responsibilities included scheduling of analyses

and supervlslon of both chemists and technicians; method development

for GC and HPLC, as well as, troubleshooting instrument and project
problems; evaluating new instruments and techniques in addition to

reviewing and updating current methodology; bringing new instruments

on-line a_d training technicians In thelr use; and assis:ing in tech-
nical proposals and project design.

1978 - AnaIxsis Coordinator Chromato_raph_ and Absorption, IT Corporation_
1985 Knoxville Tennessee. Direct supervision of al] organic analy_es at

TAS wlth the exception of GC/_S. Areas of responsibility included
organic sample preparation. GC, HPLC, Total Organic Carbon (TOE), Tote]

Organic Halogens (TOX). Ultraviolet (UV)-vislble, infrared, and special

applications. Intermittant experience with GC/MS. both running samples
and interpreting data. In addition, conducted method development in
organic analysis. Supervised three chemists and two technicians.
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1976 - Pesticide Residue Analystp University of Georgia Cooperative Extension
1978 Athens_ Georgia. Conducted pesticide residue and trace metal anaJysis

in feed ingredients, bioJogical tissues, and soil and water samples.
Techniques included gas chromatography. HPLC, and flame and flameless

atomic absorption. QeveJoped method for analysis of arsenic in chicken

parts.

1973 - Graduate Research Assistant in Drqanic Photochemistry University of
1975 Georgia. Involved in orga_ic photochemlstry. Partlclpated in study of

photodegradation products of 2.d-O.

Publications

Seabol_. N. D.. P. 6. Bush., R. S. Halbrooks. and J. H. Jenkins, 1980.
"t_ercury Accumulation in Georgia Otters _, presented at the River Otter
Research Workshop, Florida S_ate _Jse_m. March 27-29. 1980,
Gainesville. Florida.

$eabol_, N. D., i977, "An Investigation of the Segmental t_obility of
8-Ketohexadecyltrimethylammonium Bromide." Master's Thesis. University
of Georgia. Athens, Georgia.



MARY E, TYLER

Professional Oualifications
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Mary Tyler is experienced fm collecting chemical and biological samples for

analyses of water and wa_te_ater, and ba_ dote extensive work and study

Involved in anaerobic wBste treatment systems and the gas chromatographic aria°

lyses of such systems - influe_ts, effluents and by-products. She has been

responsible for coordinating the commercial GC analyses in her group. She

also did calculations and DC review of data. Currently, she is Ouality
Contro) Coordinator.

Education

M.S.. Environmental Engineering, University of Notre Dame. Notre

Dame. Indiana; 1984

B.A., Biology, Indiana University, Bloomlngton, indiana; IgSO

Experience and Background

{g87 - NA/OC Coordinator? IT Corporation r _noxvllle, Tennessee° Responsible
Present For all quality assurance functions pertaining to laboratory opera-

tions. Specific job duties include:

• Initiating and supervising on-going OA programs.
Entering intralaboratory and external QC samples into the sample
Stream.

• _etermining and maintaining accuracy and orecision data.
• Initiating. establishing, Bnd _Btntain_ng preventive maintenance

drogra_$, corrective actions, method R A g, new _ployee training
progrBms. _nd sample receldt and preservation protocols.

• HBndlfng matters gertaining to iTAS accreditations, cer-
tifications, and outside OA audits and inspections.
Supervising inventory and q_Blity control of re_gents, eaiibr_tio_
standards, and Standard Reference Materials.

1984 - Chemist r IT Corporation t Knoxville T Tennessee. Experienced in
ig87 _nalyzing extracts for PCBS. oriorlby pollutant pesticides, city

water pesticide_ and herbicides. Experienced also in total organic
halide and total organic carbon, gasoline and diesel fuel analy_i_.
Responsible for the co_erotal gas chromatography analysts and calcu-
lations and miscellaneous organics sections of the GC Department.

1982 - gn neer n_ ASS stant Elkhart Wastewater Treatment Plant Elkhart
1984 n_ ana. Conducted solids balance and rout ne ca cu ations of daily

Operating data. supervised and mBnaged pilot test_ for plant expan-
sion, assisted in ode_ator and l_boratory technician training
programs a_d preoared monthly operating reports.



(Mary E.

1980 -

1982

1979 -
1980

Tyler) 2

9 162

Enqineerin 9 Assistant and Laboratory Techniclan_ TenEch Environmental

En_inners 'Inc° r South Bend r Indiana. Conducted chemical and micro-
biological a_alyse_ of water a_d wastew_ter_ trained laboratory t_ch-

nicians, managed and operated an anaerobic wastewater treatment

project, participated im aerobic treatability study, prepared equip-

ment and trained personnel for field sampling projects, performed

emgineerin9 support activities such as data calculating, _eport pre-

paration and drafting.

Laboratory Technician_ Indiana Universit,yI Bloomington r Indiana.
Worked part-time n the m crob o ogy Bboratory ot t_e Env ronmental

Health and Safety Department. Collected and analyzed campus milk,

drinking _ater and _tream water. Prepared weekly laboratory reports
and maintained lab.
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Professional Qualifications

Robyn Wagner has eight years of experience in laboratory operations management,

analytical ]aboratory supervision, project design, project management, analyti-

cal chemistry, and biology/chemistry research. She is experienced in the super-

vision of ana]ytical, mobile, and biological/toxicological laboratories and

competent in the use of gas chromatography, high per?ormance liquid chroma-

tography, DC argon plasma emission spectroscopy, infrared spectroscopy, c]essi-

Col wet methods, and programming in BASIC.

Education

g.5., Bio]ogy, Rutgers University, New Brunswick, Rew Jersey; 1981

ACS Short Courses:

Capillary Gas Chromatography: Techniques and Problem Solving; Ig83
Effective Management Techniques; 1984

Effective Managemeat Techniques for Chemical Analysis Laboratories; 1985

Experience and Background

1986 - gperat_ons r4anaperp IT Corporation, Knoxville Tennessee.
Present Responsible for management of da y laboratory operations; review all

ana]ytical data and report to Laboratory Manager for approval; handle
client calls dealing with technical questions, sales, and customer ser-

vice; supervise quality control activities performed as part of routine

analytical operations; schedule projects and set priorities; respon-

sible for supervision of group supervisors.

1985 - (On special assignment). IT Corporation, Knoxville Tennessee.
1986 Assigned to the Knoxville ariayt ca aboratories to expand technical

expertise and develop working knowledge of all laboratory areas
including laboratory information and data management, water and

wastewater analyses, metals analyses, organic preparation. BC/LC, GC/M$
and dioxin/furan analyses.

1981 - Laboratory Supervisor{ IT Corooration, Edison, New Jersey. Supervised
1985 a group of seven chemists and two technicians to provide analytical

support to the USEPA under EERU Contract No. 68-03-3069. Established

work plans, budgets and manpower forecasts for both R+D and emergency

response activities, and was responsible for sampling and analytical
expenditures of $1_OOO.OOO. covering more than 100 different EERU pro-

Jects. Directed research projects to eva]_ate equipment and develop

rapid mothodology ?or use onboard £PA's mobile laboratory. Supervised

and performed analysis of hazardous materials in complex environmenta]



THOMASW, WILTON

Professiona_ Qualifications

Thomas Wilson has been a gas chromatography/mass spectrometry (GC/MS) chemist
since 1978, He worked in OC/MS p_Ii_tant analysis F_r nine years, and has
recently served as Group Leader for major effluenL guidelines isotope di_utio_
c_ntracb, and now Is the GC/HS Group Supervisor. Chemistry, electronics, and
computer programming background qualify him For problem solving associated with
interpretation and evaluation of raw analytical daLa and development oF programs
specifically designed to perform those functions, He has extensive experience
in electronics and computer programming, having programed in machine, assembly,
and higher languages for several minicomputers, such as TI BOO, PNP, and NOVA
series. He was listed in Journal oF A_aI_ttcal Chemistry at the University of
Tennessee in 1972 as its oubsbandinB undergraduate analytical chemistry student,

Education

A.B.D.. Chemistry, University of Tennessee, Knoxville, Tennessee; 1976

D.A., BiologY, Vanderbllt University, Nashvi]le, Tennessee; 1968

Experience and Background

1986 - GC/MS Group Supervisor r IT Corporation, Knoxville. Tennessee.
Present _esgon$1b[e for;

• Coordinating and prioritizing projects.

• Reviewing and overseeing QC on all analyses.

• Training personnel.

• Purchasing for GC/MS needs,

• Expediting and improving procedures in GC/MS group as a who]e.

• Co_ercial and CLP analyses, including special projects, to cover

all phases of OC/MS work.

1978 - Group Leader For Special EPA Projects, IT Corporation. Knoxville,
1986 Iennessee, ResdonSXble tor etTluenb guidelines worK, and rot _L/M_

extractables analyses for hazardous waste contracts and all phases of

GC/MS priority pollutant analysis, including development and optimiza-

tion of procedures. Also responsible for Finnigan 4ODD operation;

GC/MS analysis Including priority pollutant VOA's. base neutrals, and

acid exbractabIes, as assigned; application of GC/MS and GD techniques
to wastewater analysis.

1972 - Department of Chemistry, University of Tennessee, Knoxville,
1976 lennessee. _onouc_eo rec_a_lon classes and laboratories Tot various

freshman courses, administered and proctored tests and exams, graded

tests and laboratory papers.
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1980 -

1981

197g -

1980

197g

matrices using standard, as well as, non-standard methodology, and a

variety of analytical techniques (GC/MS, GC, HPLC. IR, TOt. DCP

emission spectroscopy}. Designed and directed extent of contamination

studies. Responsible for the development and imglementation of internal

quality control procedures to ensure reliable and statistically sound

data generation. Oesigned and managed an external quality assurance

program to assure the validity Of envlron_ental measurements made

during the testing of £PA prototypical hardware, including the _obile
incinerator &_d the carbon regenerator. Responsible for the daily

operation of EPA's central and _bile laboratories.

Laboratory Technician_ USEPA-OHMSB r Edison Hew Jersey. Performed
m_thoP_ development research and environmenta samp e analyses.

Preparation of rapid analytical methods for publication. Performed

sample analyses onboard mobile laboratories during emergency response
activations. Experience in repair and malnbenan_e of analytical

instruments.

Laborator_ Technician USEPA-Re_ion II v Edisonp New Jersey. Performed
acute and chronic aquatic tox co og// tes_s n support of the National

Pollution Oiscbarge Elimination ProgrBmo Assisted in the design of a

flow-through aquatic bioassay system for the Surveillance and Analysis

Division. Blology/Toxicology Laboratory. Maintained and cultured
bioassay test organisms. Resgonsible for the daily operation of the

laboratory. Conducted independent research of the life cycle of 9aphnia

mB_a.

US Forest Service_ Camptonville_ California. Participated in the
biology intern program.

Professional Affiliations

Member of the American Chemical Society

Member of the AC8 Environmental Chemistry Division
Me_ber of the American Institute of Chemists

Publicatlons

Wagner, R.. et. al., March 1984, "A Comprehensive Strategy for On-Site

Analysis of Hazardous Waste." presented at the 1984 Pittsburgh Conference
o_ Analytical Chemistr_ and Applied SpectroscopE, Atlantic C1ty, New

Jersey.

Wagner, R., D. gemeta, and M. Gruenfeld, March 1985, "Rapid On-Site

Methods of Chemical Analysis," CDNTN41NATED LAND: Reclamation and

Treatment r R. E. Montgomery ed.. Plenum PublisHing Cord., New YorK, pp.
_57-310.
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1972 - Research Worker, University of Tennessee, Department of Chemistry,
ig76 Knoxvltle, lennessee. Londucted researc_ under Dr. W. A. Van HooR.

Invo&ved osmotic pressure-free energy relationships between heavy and
"natural" waters. Also did work for Dr. J. W. Larsen on research and

development a_alysis of protein in hamburger meat.
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ANTICIPATED METHOD DETECTION LIMITS

Water Sell

Detection Detection

Limit Limit

METHOO/ANALYTE (ug/l) (ug/kg)
...........................................................

EPA 6010:

Antimony 32 32

Arsenic 53 53

Barium 2 2

Cadmium 4 4

Chromium 7 .7

I 6 5
Copper

Lead 42 42

Nickel 15 15

:L Selenium 75 75

,J Silver 7 7

Zinc 2 2

EPA 7470/7471:

Mercury 0.2 0.2

_I EPA 8240:

) Acetone i00 i00

Benzene 5 5

Bromcdichloremethane 5 5Bromoform 5 5

Bromomethane i0 1O

• 2-Butanone i00 i00
i Carhop Disulfide 5 5

_ Carbon Tet rachlorlde 5 5

Chlorobenzene 5 5

!3 Chloroethane I0 i0

.._ 2-Chloroethyl Vinyl Ether I0 10

Chloroform 5 5

•I Chloromethane i0 i0

__ Dibromochloromethane 5 5

1, l-Dichloroethane 5 5

_ 1,2-Dichloroethane 5 5

.! 1, l-Dichloroethylene 5 5

t-l, 2 -Dichloroethylene 5 5

1,2-Dichloropropgn8 5 5

_ C-l, 3-Dichloropropene 5 5

kJ t-1,3-Dichloropropene 5 5

Ethylbenzene 5 5

2-Nexanone 50 504-Methyl-2-pentanone 50 50

Methylene Chloride 5 5

U
1



Styrene

Tetrachloroethylene

i, l, 2,2-Tetrachloroethane

Toluene

i, •, l-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

vinyl Acetate

vinyl Chloride

Total Xylenes

EPA METHOD 8080:

Aldrin

a-BHC

b-BHC

d-BHC

g-BHC (Lindane)
Chlordane

4,4S-DDD

4,4"-DDE

4,4"-DD_T
Dieldrin

Endosul fan I

Endosul fan II

Endosul fan Sulfate

Endrin

Endrin aldehyde

Heptachlor

Heptachlor epoxlde

MethoXychl or

Toxaphene
PCE-1016

PCB-1221

PCB-1232

PCH-1242

PCB-1248

PCE-1254

PCB-1260

EPA METHOD 8250:

Acsnapthene

Acenapthylene

Acetophenone
Alddrin

Anillne

Anthracene

4 -AminobipMenyl
Aroclor-lOl6

Aroclor-1221

Aroclor-1232
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5

5

5

5

5

5

5

50

i0

5

0.04

0.03

0.06

0.09

0.04

0.04

0.ii

0.12

0.12

0.02

0.14

0.04

0.66

0.06

0.23

0.03

0.83

1.76

2.4

0.65

19
35

19

19

3OO

5

5
5

5

5

5

5

50

10
5

2.68

2.01

4.02

6.03

2.68

2.68

7.37
8.04

8.04

1.34

9.38

2.68

44.2

4.02

15.4

2.01

55.6

118

161

43.6

1,273

2,345

1,273

1,273

20,100
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Aroclor-1242

Aroolor-1248

Aroclor-1254

Aroclor-1260

Benzidine

Benzoic acid

Benzo(a)anthracsne

Benzo(b) fluoranthene

Benzo(k) fluoranthene

Benzo(g,h,i)perylene

Benzo(a)pyrene

Benzyl alcohol
a-BHC

b-BHC

d-BHC

g-BHC

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis (2-chlorolsopropyl]ether

Bis(2-ethylhexyl)phthalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate
Chlordane

4-Chloroaniline

l-Chloronapthalene

2-Chloronapthalsne

4-Chlorophenyl phenyl ether

Chrysene

4,4'-DDD

4,4S-DDE

4,4'-DDT

Dibenzo(a,j)acrldine

Dibenzo(a,h)anthracene

Dibenzofuran

Di-n-butylphthalate

1,3-DichlorcbeNzeNe

1,4-Dichlorobenzene

1,2-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlcrophenol

2,6-Dichlorophenol
Dieldrin

Diethylphthalate

p-Dimethylamlnobenzene

7,12-Dimethylbenzo(a)anthracene

a,a-Dimethylphenylamine

2,4-Dimethylphenol

Dimethylphthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

360 24,120

440 29,4R0

78 5,226

48 3,216

25 1,675

41 2,747

25 1,675

42 2,814

31 2,077

53 3,551

57 3,819

57 3,819

25 1,675

19 1,273

25 1,675

19 1,273

42 2,814

25 1,675

28 1,876

56 3,752

47 3,149

25 1,675

25 1,675

19 1,273

44 2,948

19 1,273

165 11,055

_7 1,809

25 1,675

19 1,273

27 1,809

16 1,072

240 16,080

420 28,140
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2,4-Dinitrotoluene

2,6-Dinitroltoluene

Diphenylamine

1,2-Diphenylhydrazine

Di-n-octylphthalate
Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde
Endrln ketone

Ethyl methanesulfonate

Fluoranthene

Fluorene

2-Fluoroblphenyl

2-Fluorophenol

Heptachlor

"i Heptachlor epoxide.. Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadlene

* Hexachloroethane

_ Indeno(l,2,3-cd)pyrene

Isophorone

Methoxychlor
,_'i 3-MethoXychloranthene

Methyl methansulfonate

l 2-Methylnapthalene

2-Methylphenol
U 4-Methylphenol

Napthalene

_I l-Napthylamine
1-Napthylamine

2-Nitroanillne

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitroso-di-n-butylamine

N-Nitrosodimethylamlne

N-Nitrosodiphenylamine

N-Nitroso-di-n-propylamine

N-Nitrosopiperidine
Pentachlorobenzene

Pentachloronitrohenzene

Pentachlorophenol

Perylene

Phenacetin

Phenanthrene

57

19

25

56

22

19

19

22

19

9

16

37

22

16

19

36

24

19

36

54

3,819

1,273

1,675

3,752

1,474

1,273

1,273

1,474

1,273
603

1,072

2,479

1,474

1,072

1,273

2,412

1,608

1,273

2,412

3,618
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Phenol 15 1,005
2-Picoline ....

Pronamide ....

Pyrene 19 1,273
Terphenyl ....

1,2,4,5-Tetrachlorobenzene ....

2,3,4,6-Tetrachlorophenol ....

2,4,6-Tribromophenol ....

1,2i4-Trichlorohenzene 19 1,273

2,4,5-Trichlorophenol ....

2,4,6-Trichlorophenol 27 1,809

Toxaphene ....

1 SOURCE: USEPA. 1986. Test Methods for Evaluating Solid

1 Waste. SW-846, Third Edition. Washington, DC:

US Environmental Protection Agency.
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DDMT WORK PLAN - VOLUME IV

FINAL SAFETM HEALTH AND EMERGENCY RRSPONSE PLAN

(SHE_PJ

FOr

REMEDIAL INVESTIGATION/FEASZBILIT¥ STUDY (RI/FS)

At

DEFENSE DEPOT MEMPHZS, TENNESSEE (DDMT)

CO_ACT NO. DACA87-88-C-0092

Prepared for:

U.S. Army Corps of Engineers

Huntsville Division

P. O. BOX 1600

Huntsville, Alabama 35807

Prepared by:

Law Environmental, INcorporaTed

Goverr_ment Services Division

I12 ToWnPark Drive

Kennesaw, Georgia 30144-5599

January 1989



i. 1 PLAN OBJECTIVE

The health and safety of site workers and the public is a primary

E concern and goal during hazardous materials investigations.

Thus, a comprehensive, carefully managed, and thoroughly
F,

documented Safety, Health and Emergency Response Plan (SHERP) is

crucial for successful project completion.

The plan describes field implementation of the SHERP, specific

responsibilities, training requirements, protective equipment,

and operating procedures that have been adapted to meet site-

specific requirements, emergency procedures and medical

monitoring. Its flexibility allows unanticipated site-specific

problems to be addressed while assuring adequate and suitable

worker protection. This site specific plan is based on actual

site inspections. The SHERP will be bound with other pertinent

information, and given to the site Manager as a field reference

manual for safety, health and emergency responses. The complete

SHERP will be discussed with all site personnel and will be made

available for review through the Site Manager to ensure

sufficient awareness of potential hazardous conditions and safety

procedures on the site.

Appendix A presents additional field work requirements by the

Technical Escort Unit for subsurface investigations at suspected

chemical burial sites at Dunn Field.

1.2 SIT CRI ION

The Defense Depot at Memphis, Tennessee (DDMT) is located in

Memphis, Shelby County, Tennessee (see Figure i-i). DDMT is

currently managed by the Defense Logistic Agency (DLA). DDMT

consists of 642 acres and has been in operation since 1942. The

Depot stockpiles and distributes material goods for the

1-1



Z
_o_

0



"]

J

09 17G
Department of Defense throughout the south-central United States.

Some of these materials included hazardous materials such as

pesticides, cleaning solvents, and petroleum products. A more

detailed description for DDMT is presented in Volume I of the

Work Plan.

1.3 HAZARD___ESSMENT

A site inspection visit to DDMT, was performed by Law

Environmental personnel, prior to the preparation of this SHERP.

The purpose of the visit was to evaluate potentially hazardous

conditions that might be encountered during the field

investigation. The following hazard assessment data have been

developed for potential hazardous substances that may be present

at the site. The hazardous constituent list is based upon

background information provided by the U.S. Army Corps of

Engineers (USACE), and data gathered during the initial site

inspection.

1.3.1 Sus eote Const' ue t

According to documents provided by the USACE, operations at DDMT

disposed of wastes consisting Of the following compounds:

contaminants of ConcernPetential source

o Mustard/Lewisite o

o Solvents o

Thiodiglycol

Acetone

n-Butyl Acetate

Carbon Tetrachloride

Chlorofoz_m

l,l-Dichloroethane

1,2-Dichloroethylene

l,l-Diohloroethylene

Isooctanol

Methyl ethyl ketone (MEK)

Morpholine

1-3



l,l_2,2-Tetrachloroethane

Tetrachloroethylene

l,l,l-Trichloroethane
l,l,2-trichlorcethane

Trichloroethylene
Toluene

o Pesticides/Herbicides o DDD, DDT, DDE, Chlordane,

Aldrin, Malathion, 2,4-D, Zinc

Chromate, Dieldrin

o PCP Dip Tank o Pentachlorophenol (PCP)

Dioxin/Furan

o Transformers o PCB

o Spills O Hydrofluoric Acid, Naptha,

o Paints o Cadmium, Chromium, Lead

o Burials at Dunn Field o Trichloroacetic Acid

ortho-Tolidine dlhydrochloride

1.3.2 Characteristics of Suspected Constituents

Table i-i contains a list of the chemical contaminants of concern

which are suspected to be present at DDMT. The table also lists

the physical characteristics, odor threshold, regulatory exposure

limits, respirator breakthrough times, and resistant material.

The following is a brief discussion of each constituent. The

complete Chemical Hazard Response Information System (CHRIS)

files for all constituents except mustard gas are presented in

Appendix A in the form of Chapter 2, Agent Information from

Safety Regulations for chemical agents H, HD, and HT (DARCOM-R

385--31).

1-4
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1.3.2.1 _drocarbons

Specific chlorinated hydrocarbons that may potentially be present

at the site include: Carbon Tetrachloride, Chloroform, l,l-

Dichleroethane, 1,2-Dichloroethane, 1,2-Dichloroethylene,

l,l,2,2-Tefraohloroethane, Tetrachloroethylene, l,l,l-

Trichloroethane, l,l,2-Trichloroethane, and Trlchloroethylene.

These compounds are characteristically colorless, volatile,

highly flammable liquids with a chloroform-like odor. The

chlorinated hydrocarbons have high vapor pressure and higher

specific gravities than water. EXposure may occur by inhalation

of vapors, supplemented by skin adsorption. Exposure to the

liquid and vapor may produce irritation to eyes, skin, and upper

respiratory tract. Liquid aspirated into the lungs can cause

serious pulmonary damage. Acute exposure results in central

nervous system depression, headache, dizziness, nausea, and

deterioration of the liver and kidneys. The threshold limit

values for the chlorinated hydrocarbons listed range from 1 ppm

(l,l,2,2-Tetracbloroethane) to 350 ppm (1,1,1-Trichloroethane).

Other solvents which may be potentially on the site are acetone,

n-butyl acetate, isoochanol, MEK and toluene. As a class, these

solvents are colorless, volatile and flammable with

characteristic odors. Their vapors irritate the eyes and upper

respiratory tract. Acute exposures cause dizziness, headache,

anesthesia and respiratory arrest. Contact with liquid solvent

irritates the eyes and dries the skin. Aspiration into the lungs

causes gagging and pulmonary edema, while ingestion causes

vomiting, diarrhea and depressed respiration. Liver and kidney

damage can follow ingestion. The threshold limit values for

these solvents r_nge from i00 ppm (toluene) to 750 ppm (acetone).

1-8



1.3.2.3 Pentac ore henol PCP

PCP has been used as a wood-preservatlve, herbicide, defoliant,

and antimicrobial agent. Exposure may scour through inhalation

of contaminated soils and skin adsorption. Exposure may cause

local irritation and systemic effects- characterized by profuse

sweating, fever, and gastrointestinal pains- eventually effecting

the liver and kidneys. There is some evidence that PCPS are

carcinogenic in laboratory animals.

1.3.2.4 _aminants

Metals that might potentially be present on the site include

chromium a cadmium, and lead. Chromium compounds may act as

allergens in some workers, causing dermatitis to exposed skin.

Acute exposure, which is unlikely at the site, may cause

coughing, wheezing, and headaches. Hexavalent chromium is a

known carcinogenic substance with a TLV of 0.05 mg/m3. The early

effects of lead poisoning are non-specific. Later symptoms

(u_ually reversible) include fatique, headaches, aching bones,

and decreased appetite. Cadmium, although potentially toxic,

should net present exposure problems with the precautions being

taken to reduce exposure to other _aterials present. The TLV's

for lead and cadmium are 0.15 mg/m3 and 0.05 mg/m3 respectively•

A wide variety of pesticides has been used at DDMT. Pesticides,

in general, are not readily volatized into air. Investigative

activities such as drilling and sampling do not generate

significant amounts of dust. Therefore, workers should not

experience potentially hazardous exposure to pesticides via

inhalation. Proper skin protection will be provided with the use

of TyVek coveralls, gloves, boots, and goggles. Commonly used

pesticides include:

1-9



Dioxin ITCDDI / Furan

Dioxin is a colorless, needlelike crystal that has been used as a

herbicide. It is carcinogenic. EXposure may occur via oral or

dermal contact. It is a mild irritant to eyes. Exposure may

cause severe problems to the liver, and chloraone.

Furan is a clear-white liquid. Exposure may occur via inhalation

or dermal contact. Exposure may produce a narcotic effect in

affected humans.

ChlordaDe

Chlordane is a amber liquid with a chlorine-like odor that has

been used as an insecticide. It is a suspected human carcinogen.

Exposure may occur through inhalation or skin adsorption.

Exposure may cause hyperexcitability and convulsions• Chronic

exp6sure can cause liver damage.

DDT is a colorless-white crystal with a slight aromatic odor. It

is a common air contaminant and exposure via inhalation_ oral or

dermal contact. Acute eXposure causes tremors in the head/neck

• uscles, mild convulsions, cardiac/resplratory failure, and

death. Chronic exposure causes dermatitis, convulsions, central

nervous system degeneration, co_a, and death.

Aldrin

Aldrin is a light to dark brown solid or solution used as an

insecticide or fumigant. Ingestion, inhalation or dermal

absorption of an acutely toxic dose will cause nausea, vomiting,

hyperexcitability, tremors, convulsions and ventricular

fibrillation. Kidney and liver damage is reversible to an

extent. Ingestion of 25 gr. has caused death in children. The

threshold limit value is 0.25 mg/m 3 for aldrin.

i-i0
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2,4-Dichlorophenoxyacetic acid is a systemic herbicide which is

an odorless, white or solid. Exposure to 2,4-D dust may irritate

the eyes. Ingestion produces gastroenteric distress, diarrhea,

mild CNS depression, difficulty in swallowing and transient liver

and kidney injury. The threshold limit value is i0 mg/m 3 .

Malathion

Malathion (Cythion) is a liquid insecticide with a strong "skunk-

llke" odor. Exposure to malathion fumes causes headache, blurred

vision, constriction of the pupils, weakness, nausea, cramps,

diarrhea and chest tightness. Muscle twitching and conVUlsions

may follow. These symptoms develop over a period of eight hours.

The threshold limit value is i0 mg/m 3 with 5000 mg/m 3 being

immediately dangerous to life and health.

zinc Chromate

Zinc chromate is a yellow, odorless solid used as a fungicide.

Inhalation of the dust causes irritation of the nose and throat.

Ingestion of zinc chromate can cause irritation or corrosion of

the alimentary tract, circulatory collapse, and toxic nephritis.

Skin or eye contact causes irritation. Chronic inhalation

exposure to zinc chromate is associated with lung cancer• The

threshold limit value is 0.05 mg/m 3.

Methyl bromide is a colorless liquefied gas with a weak,

chloroform-like odor. Methyl bromide is used as a fumigant.

Inhalation of vapors produces lung congestion and pulmonary

edema. Higher concentrations cause rapid narcosis and death.

Methyl bromide liquid irritates the eyes and skin on contact.

Methyl bromide has a threshold limit value of 5 ppm and is easily

absorbed via the skin.

l-ll
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Dieldrin is a light brown solid insecticide with a mild chemical

odor. Inhalation, ingestion or dermal contact causes

irritability, nauseas, vomiting, fainting, convulsions and coma.

The threshold limit value is 0.25 mg/m 3 and is absorbed via the

skin. The NIOSM time-weighted average PEL is 0.15 mg/m 3.

1.3.2.6 _iscellaneous Const te_2___%t _

Miscellaneous constituents include:

M_rmholine

Morpholine is a colorless, oily liquid solvent with a fishy,

ammonia odor which is used as a rttbber accelerator, and as an

ingredient in boiler water, waxes, polishes, detergents and as a

corrosion inhibitor. Contact with liquid morpholine causes skin

and eye bur_s. Inhalation or dermal absorption may produce

nausea and headache• The threshold limit value is 20 ppm with a

short-term inhalation limit of 20 ppm for 15 minutes. The odor

threshold is 0.01 ppm.

drof o 'c Acid

Hydrofluoric acid is a watery liquid with an irritating odor. It

is a non-oxidizing mineral acid which causes serious and painful

burns of the eyes and skin. The threshold limit value is 3 ppm.

Although hydrofluoric acid was previously spilled on the DDMT

site, no remnants of the spills are ex]_eoted to r_main to the

present time as hydrofluoric acid is quickly degraded in the

environment.

Naphtha

Naphtha (Coal Tar] is a mixture of benzene, toluene and xylenes

which is the active ingredient in moth balls. Naphtha is
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primarily a narcotic and causes unconsciousness with high

concentration inhalation exposures. Chronic exposure are

associated with leukemia.

Trichloroacetic Acid

Trichloroacetic acid is a colorless, crystalline solid with a

sharp, pungent odor. It is used in organic synthesis, medicine,

pharmacy and in herbicides. The TLV is 1 ppm. Small bottles of

trichloroacetic acid were buried at Dunn Field in 1965. In

aqueous conditions, trichloroacetic acid decomposes at room

temperature to chlorofo_ and carbon dioxide (Kearney, 1975).

The persistence of trichloroacetic acid in soil varies from 14 to

90 days and is dependent on soil type, moisture, and temperature

(Worthinq, 1979) .

O-Tolidine fdihvdrochlorlde)

O-Tolidine is absorbed through the skin and is an assumed human

carcinogen. NO specific threshold limit value is given by ACGIH.

This material was buried at Dunn Field in 1955. O-Tolidine has a

high melting point and is nDt volatile. Also, this constituent

is only slightly soluble in water. The potential hazard to field

workers from inhalation or skin exposures is low (HSDB, 1988).

1.3.3 _[az_rd A sessment SU a

Based on the initial site inspection, the potential for health-

threatening contamination exists and warrants increased personal

protection for the Field Work Team. Intrusive activities, such

as soil boring, monitorinq Well installation, and sampling

increase the potential for exposure to hazardous substances.

Requirements for personal protective eqllipment and Safety

protocol will be discussed in Section 4.0.

1-13
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2*0 RESPONSIBILITIES

The Project Manaqer, site Manager, and Health and Safety officer

are responsible for formulating and enforcing health and safety

requirements. These responsibilities include:

Assuring that all site team members have received the

required 40-hour health, safety and emergency response

training;

Assuring that all team members have completed the required

medical examination and have met the qualification criteria

for site work;

Assuring that all equipment used on site is suitable and

adequate;

Assuring that site standard operating procedures are

fellcwed at all times; and

Addressing any unusual problems or conditions that may be

encountered.

The Site Manager, Mr. Robert Manson, will also serve as the Field

Safety coordinator. He will have direct responsibility for

administering the SHERP relative to all site activities, and will

be in the field full-time while site activities are in progress.

His primary operational responsibilities will be enviro_ental

monitoring, including air and soil monitoring. Mr. Manson has

completed his 40-hour course titled "Health and Safety for

Hazardous Waste Operations" as required by OSHA (29 CFR

1910.120), Red Cross first aid and CPR training. In addition_

Mr. Manson has received the required eight hours of training for

on-site management and supervisor personnel in accordance with

OSHA [29 CFR 191Q.120(e)(3)]. This training and his experience

on other hazardous waste sites qualify him as the Field Safety

2-1
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Coordinator. Mr. Greg Myers will serve as the Alternate Field

Safety Coordinator. Mr. Myers has successfully completed the

same training programs as Mr. Manson.

The Project Manager, Mr. Steven Shugart, has overall

responsibility for the the project and will visit the site during

field operations. He will direct the site Manager and will

confirm that the SHERP is properly implemented. The Project

Manager reports to the Principal Engineer, Mr. Thomas L.

Richardson, who has ultimate responsibility for the project.

The Health and Safety officer, Dr. Jack Peng, has responsibility

for reviewing and approving the SHERP and responding to any non-

routine matters that relate to health, safety, and emergency

response during the project life. The Health and Safety officer

provides an independent check on the implementation of the SHERP

at the site. The Health and Safety officer may visit the site at

any time to monitor compliance with the provisions of the SHERP.

Field Personnel will report directly to the Site Manager.

Subcontract Personnel will also report directly to the Site

Manager. A brief description of each individual's experience and

capabilities is presented in Section 2.2 of the DDMT Work Plan.

{_ 2-2
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3.0 PERSONNEL EAZARD TRAINING

3.1 REHENSl RAINING

A thorough understanding of the types of hazards most likely to

be encountered at hazardous waste sites and personal protection

measures needed to protect on-site personnel are the first

requirements of a complete SHERP. AS a result, Law EnviroPJ_ental

requires that each project team member participate at a mlnimum

in a 40-hour comprehensive training course which complies with

OSHA 29 CFR 1910.120. Annual refresher training is _also an

integral part of overall hazardous waste awareness•

Table 3-i provides an outline of Law Environmental, Inc. _s

comprehensive training course. The training courses are

conducted by the company Health and Safety Officer, and

representatives from outside companies who manufacture and

distribute safety equipment. The course includes a hands-on

training session to familiarize the participants with safety

equipment and field situations.

Subcontractors and visitors entering designated work areas will

be subject to all applicable health and safety requirements

during field operations at the site. The Site Manager is

responsible for briefing the subcontractor,s personnel on

potential contamination that may be encountered on the site, site

safety, and the emergency response plan. Potential subcontractors

that may work on the project include the drilling crew and the

survey crew. Each of the subcontractors and visitors will be

under the direct supervision of the Site Manager or his

representative.

3-1
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Ta/_le 3-1

LAW E_VIRONMENT_L TRAINING COURSE

HEALTH AND aAFETY PROCEDURES

AT

_LAZI_US WABTE S_TES

I. HEALTH AND SAFETY

A. Introduction�Background

B. Attitude and Behavior

C. General Safety Practices

1. Overview of personnel protection equipment

2. EPA levels of protection

3. Procedures for site investigation

a. Planning before departure

b. At the site

c. Decontamination and site exit

4. Environmental monitoring equipment

a. Detector tubes (Draeger)

h. Organic vapor analyzers (OVA)

c. Photoionization Detectars (Photovac TIP, HNU)

D. General Occupational Health

I. C_mm_n classes of chemicals

2. Exposure routes

3. Physical, chemical properties, toxicity

4. Medical monitoring

5. Pulmonary function tests

E. DOT Labeling Eequlations

F. Safety Regulations

3-2
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II. PERSONAL PROTECTION

A. EPA Levels of Protection

I. Selection criteria

2. Equipment

B. Respiratory Protection

i. Types of respirators

2. Fit testing

3. Cartridge selection

4. Cleaning, maintenance, storage

C. Protective Clothing

i. Types, materials

2. Selection

3. "Protection from various chemicals

D. Self-contained Breathing Apparatus

III. RESPXRATOR FIT TESTING

A. Qualitative Fit Testing of Employees

i. Personal safety data sheets

2. Cleaning, repairing, maintenance

IV. EQUIPMENT DEMONSTRATION AND PRACTICE SESSIONS

A. Draeger Detector Tube Sampling

B. Organic Vapor Analyzers

C. SCBAs

D. Protectivs Clothing

3-3



f

-7

• I

]9 192

V. HAZ_-RDOUS WASTE FUNDAMENTALS

A. Determination of a Hazardous Waste

B. Labeling, Manifests, Placardinq

C. Proper Shipping Names, Transportation

D. Material Safety Data Sheets

VI. QA/QC CONSIDERATIONS

A. Requirements

B. Standard Forms

C, Chain of Custody

VII. SITE OPERATIONS

A. Work Zones

B. Sampling Techniques

C. Equipment Decontamination

D. Sample Handling

VIII. REVIEW OF SITE-SPECIFIC STANDARD OPERATION PROCEDURES

A. SHEEP for the Site

B. QC Plan for the Site



• i
i

,.i

09 193

3.2 FRE-INVESTIGATIVE HEALTH AND SAFETY BRIEFIN_

Prior to the start of any field activity the Site Manager and

Project Manager will meet with all workers and subcontractors.

These meetings will discuss in detail the hazards speciEic to th8

site and will specify the proper work uniform for each work area.

As part of this meeting the Standard Operating Procedures (SOPS)

will be outlined. It is the responsibility of the site Manager

to ensure that all workers are thoroughly familiar with each

specific SOP and the overall chain of command at the site,

3.3 MOR NG SAFETY ETINGS

Morning safety meetings help in the safe execution of the field

work. These meetings are the responsibility of the site Manager.

The Site Manager will infor_ field personnel of any changes from

the previous day activities. Responsible individuals will be

identified and routes for emergency corrective actions will be

show_.

3.4 POST-INVESTIGATION SAFETY MEETING

Immediately following completion of field work, a meeting will be

held to review the implementation of the SHERP. The objective of

this meeting is to provide a basis for future SHERP's,
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4 •0 FIELD IMPLEMENT/%TION

The SHERP addresses all phases of field operations at the site,

includinq:

Names of key personnel responsible for site safety and

health

Work practices

Hazard identification and assessment

Established work zones

Level of personal protective equipment required in each zQne

Sampling procedures

Entry and exit routes

Decontamination procedures

Accident/emerqency response

Medical surveillance

Training

Record keeping

A review of the history and conditions of the study area

indicated the extent and nature of the hazardous conditions•

Based on the information obtained, the primary exposure to

workers by hazardous constituents will be through contact with

contaminated soil or water. The imbalation of vapors during

intrusive activities also appears to be an important source of

contact. AS a result, the site investigation will be performed

primarily under Level D personnel protection with the additional

requirement for nitrile gloves and Tyvek coveralls (levels of

protection A through D are described in Appendix A). Provisions

are made to further upgrade levels of protection if necessary•

Level C protective equipment will he available on-site.

It is well established that worker efficiency decreases in direct

proportion to the amount of protective gear required. Thus, it

is desirable to use as little equipment as possible while

4-1
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providing adequate protection. Anything less than maximum

protection (Levels A or B) cannot be specified without (i)

carefully defining site conditions, (2) allowing extra safety

marqins, (3) having higher level eq_/ipment readily available, and

(4) anticipating worst-case conditions. In the event of

conflicting requirements, the most protective level shall apply.

It cannot be emphasized too strongly, that these requirements are

subject to change at any time by the Health and Safety officer or

the site Manaqer based on contaminant monitoring, visual

observations, or changes in work or site conditions.

This SHERP recognizes four levels of personal protection (levels

A, B, C, and D). Personal protective equipment selection is

based on three separate criteria: EPA Levels of Profection as

defined in Standard Operating Safety Guides; Occupational Safety

and Health Guidance Manual for Hazardous Waste Site Activities,

provisions of OSHA 29 CFR 1910 and 1926; and, the U.S. Al1_y Corps

of Engineers Safety and Health Requirements Manual EM 385-1-1.

The reqn/ired protective equipment and selection criteria for all

levels of protection are summarized in Appendix A. Based on these

criteria, and the results of our site inspection, we have chosen

to initially use a modified Level D protection (described in

Appendix A) for various site activities. The following levels of

protection are those that may be utilized at the site for the

proposed field investigations. Section 4.6 presents additional

safety equipment required for field work.

LEVEL D

Level D is defined as the basic work unifozln. Based on the

initial site reconnaissance, the field investigations at DDMT

will be conducted in the modified Level D work uniform with the

additional requirement of nitrile gloves and coated Tyvek

coveralls. However, safety equipment will be available on-site

to upgrade protection to Level C if necessary. The Level D

safety equipment includes:
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Distinct field work clothes

Coated tyvek or disposable chemical resistant coveralls

Viton or nitrile rubber boots, with steel toe and shank

Disposable outer boots (optional)

Hard-hats

Face shield (optional)

Viton gloves with optional cotton liners . Gloves are

required when any contact with soil or water on-site is

necessary.

LEVEL C

Level C (as defined in Appendix A) equipment includes the

following:

Half-face, air-purifying respirator, with cartridges

for organic vapors, dusts and mists.

Tyvek coveralls or disposable chemical-resistant coveralls

viton gloves, with optional cotton liners

Cotton gloves as liners if needed

Neoprene or nitrile rubber boots, with steel toe and shank

Disposable outer boots (optional)

Hard-hats

Safety glasses or goggles

DEVEL

If Level B conditions are encountered, site work will be

terminated, the USACE will be notified, and the contract will be

modified to allow upgrades necessary to operate at this level.

Level B (as defined in Appendix A) equipment includes the

following:

Pressure-demand (Positive Pressure) SCBA,

approved

Polylaminated chemical-resistant coveralls

NIOSH/MSHA

4-3
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Inner chemically resistant gloves

Outer chemically resistant gloves

Hard hat

c,9 197

(viton)

(viton)

Inner boots with steel toe and shank

Disposable outer boots (optional), taped to cuff

Two-way radio communication

4.2

4.2.1 Environmenta Mo ' orin

The primary health and safety concerns during field activities

are physical contact with contaminated soil and the inhalation of

vapors. Frequent photoionization detector (PID) measurements will

be conducted with a Photovac TIP or HNU PID during all drilling

and sampling activities. During drilling, a measurement will be

obtained each time the drill stem is removed from the auger

flights to take a soil sample. During well development and all

sampling activities, a PID measurement will be taken each time a

sample is taken, and not less than each half-hour. The

photoionization detectors will be calibrated each day using the

appropriate calibration gas.

In addition, certain constituents have action levels near the

reasonable detection limits of the PIP units (approximately 1

ppm). For this reason, a flame-ionization detector (FID) with

gas chromatagraph (GO) attachment, or other method of determining

specific organic constituents, will be used to supplement the PID

readings. The FIO-GC unit will be used to identify if

constituents with low action levels are present (specifically

l,l,2,2-Tetrachloroethane). An FID-GC reading will be made each

time the PID instrument indicates even low levels of

constituents. FID-GC readings will be made a minimum of every

two hours during drilling, well installation, and sampling

activities. The FID-GC unit will be regularly calibrated

according to the manufacturers recommendations.

4-4
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An explosimeter (MSA Model 2A) will be used to check for

explosive atmospheres in the boreholes at the same intervals as

the PID. The eXplosimeter measures from O to i00 percent of the

Lower Explosive Limit (LEL) . The LEL is the minimum

concentration of vapors in the air forming a mixture elevated

enough to burn or explode, given a source of ignition. If the

explcsimeter reading is greater than 20 percent of the LEL, then

work will be stopped and the situation evaluated. Section 4.S

provides a discussion of the specific gefir req_/ired for each

specific work task and the action levels for each task.

Environmental monitoring will be performed frequently during

drilling and sampling. Each time the auger is advanced five feet

during drilling, the borehole headspace will be monitored using

the PID and explosimeter. The soil contained in each sampler

removed from the boring will he monitored with the PID and the

reading will be recorded in the lithologic log. During sampling,

well headspace measurements will be taken with the PID when the

well is initially opened and during sample collection.

4.2.2 ersonne nito 'n

Cold weather is expected during the field investigation. TO

minimize health problems when the outside temperature is below

freezing, at least one 15 - minute break will be allowed every

two hours for workers to warm up. If work continues into the

summer months, heat stress may become a health related problem

especially when wearing protective equipment. During warm

weather, workers will be continually observed (through the buddy

system and by on-site managers) for signs of heat stress,

elevated body tempersture, and other adverse health effects.

Monitoring of personnel wearing impervious clothing will commence

when the ambient temperature is 72.50p or above. Monitoring

fre_ency will increase as the ambient temperature increases or

as slow recovery rates are observed. When temperatures exceed

72-5°F, workers will be monitored for heat stress at the

4-5
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by the Site Mansgsr.

199

Monitoring will be performed

The following techniqn/es will be used to monitor the body's

recuperative abilities. Heart rate (HR) will be measured by the

pulse for 30 seconds as early as possible in the resting period.

The HR at the beginning of the rest period should not exceed ii0

beats per minute. If the HR is higher, the mexb work period will

be shortened by i0 percent while the length of the rest period

remains the same. If the pulse rate is I00 beats per minute at

the beginning of the next rest period, the following work cycle

will be shortened by 33 percent.

4.3 ACTION LEVELS OF PERSONAL PROTECTION

When predetermined constituent levels are indicated by field

instrumentation, action is dictated to preclude exposing

personnel to hazardous conditions. The action may be either

engineering controls to reduce constituent levels, or personal

protection.

Airborne contamination with both PID and FID units will be

monitored as described previously. A review of Table i-i

indicates that the threshold limit values (TLV's) for volatile

compounds range as low as 1 ppm (1,1,2,2 Tetrachloroethane) and 5

ppm (Carbon tetrachloride, l,l,l-Dichloroethylene, and Methyl

Bromide). The remaining compounds have TLV values of i0 ppm or

higher. Based cn this, an action level of 5 ppm is •applicable

for all compounds except the two discussed above. The FID-GC

unit will be used to determine if those specific constituents are

present, and in what concentration. If they are present, the

action limit will be one-half the TLV for each constituent. If

not present, the general action level will apply.

If action levels are exceeded, four options can bs exercised to

reduce worker exposure. High volume fans may be employed tc vent

volatile constituents away from the work area. The fans will be

4-6
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Adjusted*

TemDerature(°F)

TABLE 4-I

Heat/Rest Table

Normal Work

Co _ions min

Tyvek suit Work

Conditions (minl

90.0 + 45 15

87.5 + 60 30

82.5 + 90 60

77.5 + 120 90

72.5 + 150 120

* Adjusted Temperature = Air Temperature (OF) + [13 x % Sunshine]

4-7
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placed away from work area to minimize any electrical hazard.

The efficiency of this method will he monitored by frequent PID

measurements. If the fan is not employed, or is not effective in

reducing breathing-zone PID measurements below the action level,

Level C personal protection will be instituted. Upgrading to

Level c requires the addition of a half-faced respirator with a

cartridge for organic vapors, dusts, and mists, to the modified

Level D protection initially used at the site. PID measurements

will continue after addition of respirators to the work uniforms.

The concentration of breathed air will then be calculated using

the following relationship.

Breathed Air Ambient Air

Respirator Protection Factor

where:

i) Ambient air - measured by PID

2) Respirator Protection Factor is i0 for half-face

respirators and 50 for full face respirators.

If the calculated breathed air is not below the stated action

levels, either a different respirator will be used or the work

site will be evacuated. The work site will be evacuated

immediately if PID measurements in the breathing zone is greater

than 250 ppm, in general, or less for specific constituents as

shown in Table 4-2.

If respirators are required, cartridges will be replaced at ore-

half the calculated respirator break through time. The

calculated respirator break through time shall be based on the

values presented in Table i-i, adjusted for the ratio of actual

airborne concentrations to the 1000 ppm stated. The FID-GC will

be used to identify the air-borne constituents present, and the

lowest respirator break through time will be used in the

calculation.

4-8



TABLE 4-2

Aotion LeVelS for Personnel Protection

AIRBORNE VOLATILE CONSTITUENTS

PID/FID READINGS IN

THE BREATHING ZONE ACTION

0--5 ppm above background

5-250 ppm above background

>250 ppm above background

Level D

Level C

Evacuate the site immediately

If Carbon Tetrachloride,

Bromide is present

FID-GC READING

< 2.5 PPM

2.5 - 30 ppm

> 30 ppm

l,l,l-Dichloroethylene, or Methyl

ACTION

Level D

Level C

Evacuate site

If l,l,2,2-Tetrachloroethane is present

FID-GC READING ACTION

< 0.5 ppm

0.5 - 15 ppm

> 15 ppm

Level D

Engineering techniques or Level C
Evacuate site

EXPLOSIMETER READINGS ACTION (I)

< ID% LEL (2)

10-20% LEL

• 20% LEL

Continue work, monitor every 5

minutes

Stop work and evaluate the

situation; continue monitoring

every five minutes.

Evacuate the site immediately.

(i) Modified from standard operating Safety Guides, USEPA,

November, 1984. Listed levels are more stringent than EPA

guidelines.

(2) LEL - Lower EXplosive Limit
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Sxplosimeter readings will be taken at frequent intervals. All

work will stop and the work area will be evacuated if the

explosimeter readings indicate fla_lmable vapor concentrations

greater than 20% of the Lower Explosive Limit (LEL).

The explosimeter action levels were modified from Standard

Operating Safety Guides, USEPA, November, 1984. Listed levels

are more stringent than EPA guidelines. Task specific action

levels (i.e., site surveying, soil boring, and soll sampling) are

discussed in Section 4.5.

4.4 WORK ZONES

For Safety purposes, a hazardous waste site is generally divided

into three specific zones on the basis of contamination

potential: Zone 1 - Exclusion Zone; Zone 2 - Contamination

Reduction Zone; and Zone 3 - Support Zone.

The sion Zone is the suspected area of greatest

environmental contamination and presents the greatest potential

for worker exposure. Personnel entering the area must wear the

mandated level Of protection. In certain instances, different

levels of protection will be re(_/ired depending on the tasks to

be performed within that zone. The _ serves as a

clean, control area. The Contamination Reduction Zone serves as

a transition area between the Exclusion Zone and the Support

Zone. Decontamination facilities are located in the

Contamination Reduction Zone. All areas will be defined and

marked as appropriate.

At the DDMT site, the establishment of these three specific zones

will be based on the location of intz_isive activities. If

hazardous conditions develop during site operations, work will be

stopped and the three zones and any necessary additional zones

will be developed. The Exclusion Zone will be desiguated as an

area within a 15 foot radius of the boring. The Site Manager may

extend this zone based on prevailing wind direction and ambient

4-10
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concentrations encountered. The Support Zone will be considered

any area outside the Exclusion Zone. The Contamination Reduction

zone will be established when appropriate. The zones will be

marked by appropriate flags and stakes, and personnel will be

briefed about activities and protective sq_ipment for each zone.

4.5 TASK SPECIFIC LEVELS OF PROTECTION/WORK ZONES

Based on experience at similar sites, it appears that the primary

exposure to contaminants may occur through physical contact or

through inhalation while handling potentially contaminated

samples. It seems appropriate, therefore, to specify protective

measures based on the work activity, rather than requiring a

site-wide level of protection. All work zones located in Dunn

Field will be approved by the US Army Technical Escort unit prior

to investigating suspected chemical burial sites.

4.5.1 TODooraDhiC Survey

All site surveying will be conducted after soil boring and

sampling have been accomplished. The site will be in its

original configuration and no specific Exclusion Zone is

required. The surveying work will be non-intz_/sive and therefore

the survey crew will be allowed to perform the site survey in a

basic work unifo_ (Level D) _nless significant contamination is

discovered during the field investigations at the site. In the

case where high levels were observed with the PIP in the

breathing zone, around the site, the survey crew would be

required to perform its work with the appropriate up-graded

protection which would include appropriate respirators e(_/ipped

with suitable cartridges for organic vapors, dusts, and mists.

4.5.2 Soil Borina and Well Installat_o n

Pot soil boring and well installation, including soll sampling,

personal levels of protection will initially be the modified

4-11
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Level D as designated previously, However, if contamination

above action levels is encountered during the soil boring and

sampling, the previously specified work zones will be

established.

4.5.3 Well DeveloDmen_ and Water Sampling

The modified Level D designated previeusly, will be used during

well development and both ground water and surface water

sampling. In addition, due to the increased potential for

splashed water, face shields and taping of gloves _nd boots will

be required. However, if contamination above action levels is

encountered the previously described work zones will be

established.

41514 sediment Samplind

Sediment samples will be obtained from Lake Danielson. The

sampling will be done from a small row boat available at the

site. Strict boating rules will be enforced to minimize the

potential for capsizing. The personal protection level for this

sampling will be the modified level D previously described, with

the addition of lifejackets, face shields, and taping of gloves

and boots. In the event of capsize, the samplers will proceed as

fast as possible to emergency shower locations.

4.6 EME G NCY E U ENT

The emergency equipment described below will be available on the

_Ite during field operations.

4.6.1 Fire Exhin " hers

Because of the potential threat of fire at hazardous waste sites,

fire extinguishers will be readily available and at hand

throughout the investigation. All fire exting_lishers will be
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Class ABC. The fire extinguisher will be kept with the field

crew during any subsurface activity such as drilling or backhoe

excavations.

4.6.2 First Aid Kits

An industrial first aid kit with sufficient supplies for five

people will be kept in the support area. Smaller first aid kits

will be kept in clean areas and with field crews. At least one

individual at the site will be trained in First Aid and CPR.

4.6.3 Eve Wash

A portable eyewash (meeting the minimum requirements of ANSI

Z358.1) and sufficient potable water for copious flushing will be

readily available and at hand throughout the investigation. The

eyewash unit is kept on-site in a support vehicle.

4.6.4 Emeroencv Showers

Emergency shower facilities will be located at DDMT.

Coordination with the base will be obtained to use these

facilities if necessary.

4.6.5 Communications

Emergency telephone numbers are provided in Section 6.1 of this

SHERP, which will be readily available to any of the field crew.

E_ergency communication will be discussed in the safety briefings

prior to initiating the field work. The location of the

telephone closest to the site will be identified to each member

to the field team. A telephone, for emergency use o_ly, is

located inside Building 230, in Section fI of the Warehouse.
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5.1 SAFETY pLAN RESPONSIBILITIES

The Project Manager is responsible for ensuring that each member

of the field team is aware of all components of the safety plan.

This plan covers all phases of operation at the site, including:

- Hazard identification and assessment

Established work zones

Level of personal protective equipment required in each

zone

- Work practices

- Sampling procedures

- Entry and exit routes

- Decontamination procedures

- Accident/emergency response

The following items are requirements to protect the health and

safety of field workers and will be discussed in the safety

briefing prior to initiating work on the site.

5.2.1 General Safety ODeratinm Procedures

A buddy system will be used. Hand signals will be

established, where necessary, to maintain co_umunication.

During site operations, each worker will consider himself as

a safety backup to his partner. Off-site personnel provide

emergency assistance. All personnel will be aware of

dangerous situations that may develop.

Visual contact will be maintained between buddies onsite

when perfozlming hazardous duties.

5-1
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Eating, drinking, chewing gum or tobacco, smoking, or any

practice that increases the probability of hand-to-mouth

transfer and ingestion of hazardous material is prohibited

at the job site, and good hygiene is required before

pursuing these activities away from the job site•

Prescription drugs will not be taken by personnel where the

potential for contact with toxic substances exist, unless

specifically approved by a qualified physician• Alcoholic

beverage intake is prohibited during the work day at the

site.

No excessive facial hair which interferes with the face to

face piece seal of the respirator will be permitted on

personnel required to wear such equipment. Each staff

member will be fit-tested for respirators. Level D

initially specified at the site does not require the use of

respirators. However, half-faced respirators equipped wlth

suitable cal_ridges for organic vapors, dusts, and mists,

will be available on-site in the event that upgrading to

Level C is necessary. The respirators and spare cartridges

will be available on-site in a support vehicle.

Work areas for various operational activities (equipment

testing, decontamination) will be established if higher

levels of protection are implemented at the site.

Procedures for leaving any contaminated area will be planned

and reviewed prior to going on-slte.

Work areas and decontamination procedures have been

established based on prevailing site conditions and are

subject to change if site conditions change.

No personnel will be achnitted to the site without the proper

safety equipment and training.

5-2
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Proper decontamination procedures must be followed before

leaving the site. Decontamination in the Level D mode of

operation will consist of good personal hygiene and cleaning

boots and gloves before leaving the site.

ALL personnel must comply with established safety

procedures. Any staff member who does not comply with

safety policy, as established by the Health and Safety

Officer or the Project Manager, will be immediately

dismissed from the site.

Any medical

requirements.

emergency supersedes routine safety

The Field Safety Coordinator will make regular safety

inspections of the site to insure that operations are being

conducted in accordance with established Standard Operating

Procedures.

5.2.2 Before Leavinu Field offie_

Review site information (see site Manager)•

EXpected hazards

Special conditions

Sampling procedures

Location of telephones and emergency equipment

Emergency medical information

Level of personnel protection required

• Check safety gear end equipment. The following equipment

will be used at the site, or will be available for issue,

depending on site-specific conditions• The safety gear and

equipment will be available on-site in a Support vehicle.

Steel-toed chemical-resistant safety boots

Neoprene or Nitrile l_/bber boots

5-3
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Standard Tyvek coveralls

Hard-hat

Goggles or Safety Glasses

Viton gloves

Half-face, air-purifying respirator with

suitable for organic vapor, dusts, and mists

Ziplock baggies, quart

and gallon size, to keep spare equipment clean

Field standard operating procedures

Eyewash

First Aid Kit(s)

cartridges

Backup equipment and spares will be maintained, including:

Extra Tyvek suits and gloves

Duct tape

Trash barrel for return transportation of contaminated

gear and equipment

Extra respirator cartridges

5.2.3 Befo Ente 'n S_e

NO eating/drinking�smoking except away from the work area.

Use good sanitary practices and wash hands and face

thoroughly before eating/drinking/smoking.

Drink replacement fluids, especially during hot weather

conditions, and carry drinks for use in support area.

Place sample containers in field sample carrier (backpacks

or carrier). Do not place containers or equipment on

potentially contaminated surfaces.

Check location of emergency eye wash supply and tele-

phones.

5-4
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Check alternate safety gear.

Respirator (test even if you are not going to wear it

immediately).

Hard-hat

Goggles or Safety Glasses

Check gear for rips/tears/malfunctions.

Set up buddy system prior to proceeding.

Preliminary site survey.

Characterize physical conditions of site

Use as much excess caution as possible

Use caution - go slowly•

5.2.4 SamDlina

No eating/drinking�smoking while sampling.

• Use standard, specified sampling techniques (see QC Plan or

discuss with Site Manager).

Use appropriate care in handling samples• If the sampling

site is not accessible using your gear, don't'take a sample•

Confer with buddy and team leader about alternate sampling

locations.

Wipe off spills, dirt, and residue i_ediately.

If any gear or equipment damage develops, inl_ediately repair

or replace.

5-5



If any physical discomfort occurs t such as lightheaded_ess,

stop work, notify your buddy, and return to the designated

Support Zone.

All personnel must complete appropriate decontamination

procedures prior to leaving the site in a manner that is

responsive te actual site conditions. A decontamination area

will be set up at an appropriate site location. Receptacles will

be provided for all disposable clothing. The receptacles will be

conventional trash cans lined with heavy duty polyethylene trash

bags. Wash tubs containing a detergent-water solution or an

appropriate decon solution (see below) and soft-bristle brushes

will he used to decontaminate reusable personal protective

clothing and hoots. Following the detergent-water washing, an

intermediate rinse will be applied when necessary. Clean,

potable water will be used for the final rinsing. Decontamination

solutions will be disposed of on site in an area which allows the

infiltration of the solutions into the soil. Each individual

shall conduct preper personal hygiene which may include washing

any exposed skin prior to eating, smoking, or leaving the site,

consistent with site conditions• Initial decontamination

procedures application at the site are for Level D.

Decontamination procedures for higher levels of protection (i.e.,

Level C) are also discussed.

5.3.1 Level D Routine Decontaminatigg

Wash boots and gloves.

Remove boots, gloves, and field clothes, and change into

non-field clothes and street shoes.

Place boots, gloves, and field clothes in specified storage

area. Dispose of disposable suits and any other disposable

5-6
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and�or uncleanable equipment in the proper receptacle on

site• Check with team leader if uncertain.

All field personnel must wash their face and hands

thoroughly before leaving the site.

5.3.2 Level C Routine Decontamination

A proposed schematic for Level C decontamination is provided in

Figure 5-2. The site Manager may adjust the decontamination

] layout according to site conditions. Decontamination procedures

for Level C will consist of the following:

Field equipment should be placed at the first drop site. It

will be appropriately decontaminated later•

Boots and gloves should be washed with a detergent solution

and rinsed in clear water.

Gloves, glasses and hard hats can be removed and left at the

second drop site•

Respirators can be removed, washed and swabbed down with

alcohol, and bagged for storage. Exhausted respirator

cartridges can be removed and thrown away at this point.

Respirators should be left at the third drop site.

Boots and disposable clothing can now be removed. Boots are

deposited at drop site n,]mher 2. Disposables are thrown

away.

Street shoes can be put on.

• All field personnel must wash their face and hands

thoroughly before leaving the site.



5.3.3 Heaw EuuiDment Decontamination

If site conditions warrant, heavy equipment will be

decontaminated prior to leaving the site. This will include

manual removal of gross contamination with shovels, etc.,

followed by a steam or high pressure wash, paying particular

attention to tracks, wheels, and undercarriages. If no

significant contamination is encountered on site, then steam or

high pressure wash is not required.

5.3.4 pecon_

Pecon solutions are prepared to react with, neutralize, or

physically remove specific contaminants on a site. All decon

solutions and rinse waters are collected in wash tubs and will be

disposed of on site in an area which allows for the infiltration

of the solutions in the soil.

Decon Solution 1 - for light contamination_ liquincx-based

Decon Solution 2 - for organic contaminants; detergent-based

Decon Solution 3 - for most acids and alkalines; trisodium

phosphate based

Decon Solution 4 - for orqanophosphates, cyanides/ calcium

hypochlorite based

It is anticipated (based on prior sampling results) that Decon

Solution i will be sufficient for this site.

5.4 P SON HYGIEN

A sufficient supply of clean, potable water and hand soap will be

provided at the site for the personal hygiene of field personnel.

Personal hygiene primarily entails washing and is not strictly

considered decontamination.

5-8
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6 • 0 EMERGENCY PROCEDURES

6.1 EMERG NCY _ELEPHONE NUMB S

The first contact in an emergency should be security office,

extension 6677. This D*]mher may be called from any phone on

DDMT. Emergency Response Team will meet at gate and provide an

escort.

Ambulance: Memphis

Police: Memphis Police

Fire Department: Memphis Fire Dept.

Hospital: Baptist Central Hospital

899 Madison Avenue

901/522-5252

901/528-2222

901/458-8281

901/522-5252

Law Field office:

LEI/Government Services Division

404/421-3400

Project Manager : John R. Absalon

office 404/421-3408

Home 404/432-0767

site Manager : Robert Manson

Office 404/421-3554

Home 404/591-1547

Health & Safety Officer : Jack Peng

Office 404/421-3536

Home 404/447-0544
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6.2 HOSPITA_

Hospital emergency room personnel will be contacted and briefed

regarding the scope of the study. The emergency route to the

hospital will be discussed with all field investigation personnel

prior to beginning any activities. The hospital is located

approximately seven miles northwest of DDMT_ at the intersection

of Dunlapp and Unien Avenue off from Highway 240 (as shown in

FigUre 6-1). Directions to the hospital and a route map will be

available to all field personnel at the site.

6.3 ACCID_

Depending on the severity of the injury, treatment may be given

at the site by trained personnel, additional assistance may be

required at the site (emergency medical technicians), or the

victim may have to be transported to hospital.

In life threatening situations, care must begin WITHOUT

considering decontamination. Outside protective clothing can be

removed if it does not cause delays or aggravate the problem.

Respirators must always be removed. Normal decontamination

procedures should be followed when at all possible.

The Health and Safety officer shall immediately notify the

Contracting office (CO) of any accident�incident. Within two

working days of any reportable accident, the Health and Safety

Officer shall complete and submit to the CO an Accident Report on

ENG Fo_ 3394 in accordance with USACE, EM 35-1-1, Appendix C and

the USACE Supplement 1 to that regulation.

It will be the responsibility of the Health and safety officer to

investigate thoroughly the _etails of any accident or injury.

Based on his findings, he will recouunend any corrective action

relative to field procedures to prevent recurrence.

6-2
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The potential for fire is significant at many hazardous waste

sites. During subsurface Operations, explosimeters and

photoionization detectors are used to monitor levels of

potentially combustible gases and volatile organics. Fire

extinguishers (Class ABC) will be kept on each drilling rig. The

local fire department will also be alerted to the nature and

location of any field investigation.

6.5

There is frequently the possibility of explosion during hazardous

material investigations. Work will be stopped and the situation

evaluated when readings in excess of 10% of the lower explosive

limit are obtained on the HSA Explosimeter. Continuous

monitoring will be performed as 10ng as readings between 10% and

20% of the lower explosive limit are obtained. If measured

readings are greater than 20%, the site will be evacuated until

appropriate work procedures can be established.

6.6 SI EVAC TION

Three stages of evacuation have been determined:

Withdrawal from i_ediate work area

Evacuation of site

Evacuation of nearby area facilities

6.6.1 wit raw from We Are

Withdrawal to a safe upwind location will be required if any of

the following occur:

If concentrations of volatile organics, combustible, or

toxic gases exceed i0 ppm above background levels in

the breathing zone or 10% of the lower explosive limit
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the work area will be temporarily evacuated for further

assessment.

If a minor accident occurs, Field operations will

resume after first aid and/or decontamination

procedures have been administered.

• Equipment malfunctions.
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6.6.2 Evacu_

The Site will be evacuated in the following cases:

Explosive levels of combustible qases exceed 20 percent

LEL.

A major accident or injury occurs.

Fire and/or explosion occurs.

If measured organic levels of an unknown contaminant

exceed 250 ppm as measured on a Photovac TIP

photoionization detector [PID), the site will be

evacuated, the USACE will be notified, and the contract

will be modified to allow upgrades necessary to operate

at the appropriate level.

6.6.3 Evacuation of Nearby Area FacilltJeg

The Site Manager is responsible for determining if circumstances

exist for area contamination, and should always assume worst-case

conditions until proven otherwise. DDMT and local fire and

police departments will be contacted. A list of their addresses

and telephone n1*mhers will be carried by the Site Manager.

6-5
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Work area access will controlled at the site and only verified

team members, and previously approved personnel will be allowed

in work areas or areas containing potentially hazardous materials

or conditions. Work zones will be staked and flagged to deter

access by third parties. No unauthorized personnel will be

allowed in the designated work zones.

6-6
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M_DICAL MONITORING pROGRAM

Each individual will undergo and pass a comprehensive physical

examination prior to going to any hazardous site. LEGS employees

participate in the program described below, under the direction

of the Occupational Medicine Associates Center. Subcontractor

personnel are required to furnish documentation of equally

comprehensive examinations. Subcontractors will also furnish

certification of annual medical surveillance.

The tests included in the LEGS medical examination are described

in Table 7-1. Other tests can be added if warranted by special

needs or exposure history. Examples of the medical history ferns

are shown in Appendix B.

7.1 IN IAL EX INA ON

The initial examination is intended to determine each employee's

complete medical history as well as the compatibility of the

(bio}medical status with the job description. For example,

minimum physical requirements must be met:

Vision - Binocular vision is required, and must be

correctable to 20/40 _Snellen) in one eye and 20/20 in the

other. Normal depth perception and basic color distinction

are required.

- Hearing loss in either ear should be no more than

30 dB at 500, i000 and 2000 hertz.

S_ - Normal.

- No conditions causing indistinct speech.

Other - NO disease or condition which would interfere with

the full performance of duties.

7-1
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TABLE 7-1

Standard Biomedical Monitoring

Test

Initial

Examination

Annual

Examination

Full physical

EKG

Chest X-ray

Hematology evaluation

(including complete blood

count, differential and

platelet count)

Hemoglobin and hematocrit

Urinalysis

Vision screen

Executive profile (SMA-22,

CBC, thyroid profile)

Pulmonary function

Audiometry

Proctoscopic exam

X X

x (x)

x (x)

X X

X X

X X

X X

X X

X X

x (x)

(x) (x)

(x) -
Included at the discretion of the occupational medicine

physician.
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An electrocardiogram and splrometry are performed. The

electrocardiogram is recorded as optional for annual re-

examination. Employees over 35 years of age and employees with

cardiac risk factors (overweight, smoking) are required to have

annual EMGS.

Chest x-rays have, for the most part, been eliminated from the

physical examination except for the initial baseline exam. The

physician gives the patient a complete examination of the chest.

This chest exam coupled with pulmonary function studies, gives

the medical staff sufficient information relative to any

potential pulmonary problems. If chest x-rays are indicated from

the results of later examinations, they are then performed. This

decision is left to the discretion of the examining physician.

In addition, an extensive battery of hematological and serum

chemistry determinations are performed. Hematological tests

include a full blood count with differential and platelet count,

The standard serum-enzyme chemistry is also performed for the

following parameters:

Als_nine aminctransferase (ALT, SGPT)

Asparfate aminotransferase (AST, SC_T)

Albumin

Alkaline phosphatease

Bilirubin (total)

Blood Urea Nitrogen (BUN)

BUN/Creatinine ratio

Calcium

CO 2 (Content)

Cholesterol

Chloride

Creatinlne

Globulin

Glucose

Lactate dehydrogenase (LDH)
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PbosphWrus (Inorganic)

Potassium

Protein

Sodium

Triglycerides

uric acid

09 22.1

A routine urine analysis is performed, including observation of

color, specific gravity, and microscopic examination of formed

elements and pathologically significant elements not nor_ally

present such as glucose, protein, blood, kstones, and bile acids•

The majority of these parameters are indicative of kidney

dysfunction.

Audiometry (hearing examination) is often include4 in the

examination cycle if significant noise exposure is anticipated

(i.e., working in close proximity to heavy equipment for extended

periods of time).

7.2 ARTE Y EXAM N TIONS

Quarterly examinations consist of blood chemistry and enzyme

tests, focused on the detection of preclinical signs and imminent

adverse health effects. These tests require serum and urine

analysis only and can be performed by licensed paramedical

personnel. Quarterly exams can be performed on all site members,

as deemed necessary by the Health and Safety Officer and

Occupational Medicine Associates, depending on frequency and

duration of field work.

7.3 A AL AMIN ON

Annual examinations are a repeat of the initial examination. A

D11mher of the recommended biomedical testa for the establishment

of baseline and sensitivity parameters can sometimes be dispensed

with at this time. All personnel included in the initial exam

program are given annual exams.
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7.4 SPECTA_

If indicated by the medical history and/or initial laboratory

results, the examining physician will order additional tests. In

addition, a host of parameters can be added to the parameters

mentioned to account for prior and expected exposure conditions.

An example would be exposure of heavy metals. If lead is a

primary agent, a blood lead evaluatien would be performed, in-

cluding a quantitative blood lead determination. Other heavy

metals Could be analyzed in either blood or urine samples.

Summary reports of the examinations are provided and reviewed

with each employee. Complete records are kept at the

Occupational Medicine Associates offices.

!
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APPENDIX A

PERSONAL PROTZCTI _/R A_D SAFETY EQUIPMENT



APPENDIX A

A.I PERSONAL PROTECTION AND SAFETY EOUIPM_NT

The following levels of protection are recommended in

Occupational Safety and Health Guidance Manual for Hazardous

Waste Operations.

A.I.I Protective E_iDment and Selection criteria

Level A is wo_ when the highest level of respiratory, skin, and

eye protection is required.

Protective Equipment Required

Pressure-demand (positive pressure) SCBA

Fully encapsulating suit

Gloves (inner)

Gloves (outer) chemical-resistant, Neoprene

Boots, chemical-resistant, steel toe and shank

Hard-ha t (optional)

Two-way radio communication

Disposable coverall chemical suit (optional)

Selection Criteria

Any of the following conditions warrants Level A protection:

A chemical substance has been identified which requires

the highest lev_l of protection based on a measured (or

potential) high concentration of atmospheric vapors,

gases, or particulates; or work functions involve high

potential for exposure to vapors, gases, or particulates.

Extremely hazardous substances (e.g., dioxin, Department

of Transportation (DOT) Class "A" poisons, concentrated
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pesticides) are known or suspected, and skin contact is

possible.

The potential exists for contact with substances that

destroy skin.

Reading on the organic vapor analyzer meter exceeds 5G0

ppm.

Operations are Conducted in conflneds poorly ventilated

areas or unknown air quality hazards.

Level

Level B safety gear is worn when the highest level of respiratory

protection is required, but a lesser degree of skin protection is

required.

Protection Equipment

Pressure-demand

approved

Chemical-resistant splash suit or

chemical-resistant coveralls

Gloves (inner)

Gloves (outer), chemical-resistant (taped to sleeves)

Boots, inner, che_ical-reslstant, steel toe and shank

Boots, outer, disposable (taped to cuffs), optional

Hard-hat

• Two-way radio communication

(positive pressure) SCBA, NIOSH/OSHA

polycoated disposable

Selection criteria

Atmospheres with chemical concentrations considered

Immediately Dangerous to Life and Health (IDLH) that do

not represent a severe skin hazard.

Atmospheres exceeding limits of protection afforded by a

fUll-face, air&purifying respirator.

Atmospheres containing substances with poor warning

properties, substances for which air-purifying cartridges
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do not exist, Or have low removal efficiency.

Atmosphere containing <19.5 percent oxygen.

Conditions are such • that small exposed areas about the

head and neck will not be contacted by hazardous

substances.

Level C

Level C safety equipment will be worn when the types and

concentrations or airborne contaminants are known, and the

,criteria for using alr-purifying respirators are met.

Protective Equipment

Air-purifying respirator with

tested

Chemical-resistant suit or

chemlcal-resistant coveralls

Gloves (inner)"

Gloves (eu_er), chemlcal-resistant

Booth (inner), steel tee and shank

Boots (disposable, optional)

Hard-hat

suitable cartridges, fit

polycoated disposable

Selection Criteria

Atmospheric contaminant concentrations do not exceed IDLH

levels.

Air concem_ratlons of identified substances will be

reduced by the respirator to below the substance(s)

exposure limit.

Service limit Of respirator cartridges will not be

exceeded.

Conditions are such that small exposed areas about the

head and neck will net be contacted by hazardous

substances.

Job functions do not require SCBAs.
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Atmospheres contain between 19.5 and 25 percent oxygen.

Individual has been successfully fit tested.

Level D

Level D safety equipment is the basic work uniform.

Protective Equipment

Chemical-resistant suit or disposable chemical-resistant

coveralls (optional)

Gloves required with any site soil or water contact

Boots (inner), steel toe and shank

Hard-hats

Safety goggles or glasses

Face shield (optional)

Disposal hoot covers (optional)

Selection Criteria

Contact with contaminated material is extremely unlikely,

and no inhalable toxic substances are present•
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R BURrPRA_R JR. MD

pH[LJJp R. I_XI_R,S. M.D.

STEPHEN K. T_4OM_N M D

O CCUFATIONAL ] 9
]_EDICINE |

0 M Associates, Inc.

_ O T I C E TO E H P L 0 Y E E

CHAR_E_ BELLAM y, R.N.. C,F _._

ROBE_TI MUNCZ _A E.

GINGER BOYKI_. R._, C.E N.R

You are scheduled for a ( ) Baseline Exam, ot a
Exam, or a ( ) Exit FTnm

O_ aE

(dare)

a_ the following location of 0MA:

Periodic Annual

(ti_e)

( ) Ch_mblee Dun_oody

( ) Peachtree Corners

The new BASELINE QUESTIONNAIRE is necessary on all employees as a

s_ar_ing poln_ for our _ompurer data. Ther_£ore, al_hou_h you may

b_ sched_le_ fo_ a _eriod_c Annual) or _n Exit Exam, you will be

_ven the Baseline Q_es_ionna£re ini_iall 7.

_f you wea_ contact lenses or Elass_s, _ is i_poc_a_ _ha_ you

brlu_ th_ _ you_ a_In_me_ (also brin_ your Contact lens case and

_lu_d). without these i_ems, _e will be unable _o tes_ your

Thanks for ymur cooperaulon.

CHAMBLE_DUN_OODy

_533 N. _m]1_dmd R_.

_ 200
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AUTHORIZATION FOR RELEASE OF INFORMATION

TO PRIVATE PHYSICIAN

DO you have a private physician: Yes( ) No{ )

Z_ yes. do you request Lha_ Occupational Medicine Associates

send the results of your examination to him/her: Yes( ) No( )

PRIVAT£ PHYSICIAN

NAME= Phone

ADDRESS:

Your Nam_ Da_e

Company
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J} _. pl_se answer all of _he followlng ques=ions. If you have ever had any of --he

I l_._sd _ndl_ions, mark in the -_- col_n , and _ive the approximate date the

_ndi_ion occ_.-red* use _.he space at _he end of each page to e_plain any "yE S"

a_5%_ 5_

A. Unexplained fevor

B. UnexpLained weight

loss

C. UneXplalne_ wQiqht

D.; LOSS o_ _ergy/

f a_i ._U_

E Drenchlnq n_ht

_aES

F _ranc_

G,

unexplained i_¢hln¢

H, E.y illnsss withi

la_ _wQ weeks

A, P_r v£sion

_, p_r night _slon

C. DO _ glasses

D. Cmlor blindness

E° _ble visian

_. Injury _ eye

;. C_tarac_

&° Ear infe=r.ion

_le in the

eax_

Ma s_old _gety

Loss o_ hear%rig

Rln_ing in _he

Q_rS

Use a hearing aid

YES NO DATE 9 235
G, Lo@s of Smell or

T_ s_e

4. A. Bay f_ver

_hr_at

D F_equ 5_G_

E Den_al _bl em_

B, AbnO_l chest

C, Ch_ _r_ery I

D. LUn_ _llapse

E. A ST._=a

_. chzonic _ugh

I. Whee _lng

J. Emph y_

K. Sh_.n_ss of bx_an_

6, A. I _i_h blood pressur_
I

Enl_ge_ he_

E Heart pal_iDaulons I

YZS NO DATE

_i_ ex_l_/n _n_ "ES" anm_r, In_l_a_e _ _,_2 a.d le_tu of _he eondi_io, when





• i. pl_asa _mpl0_e _he _ollowinq char_ _ the be5_ of _x k_wledqe.

provide information aboun _ s_use and bl_4 relatives, imclu_Inq

those who have died.

FAMILy M_EF_ER C_eck _f Cu_ren_ Age $ig nifiCan_ Medlcal

Deceased or A_e at and/or Cause(s) o_ Death

{ ) Death

Father

Fm _her

Bush_nd/Wif e

BroLhe_ s/

Chll dxen

D_her blood

r_latlves

2. Have amy of _mum b_ood relatlves (pexents, grandparents, brothers o_ sisters) ha_

, amy of the following?

AT ANY AGE? J

YES NO
TES NO 1

Leukemia .

b. I I _mphysema {se_e=e breathin9 h, I _ I I Siabeues (m_ga=)

difficulty}

=" _ I I Glau_ i. _ _pilepsy
(=o nvulsions )

all_r_y

e. _ _n_e_nal _ncer I I _e_r_ _tack _c
k. angina (severe

¢hes_ pain)

£. I I I I Bre_s_ cancer
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3.

4.

5.

6o

2- .2
V. SOCIAL HISTORY

Have you _ked cigarettes in the past? (NO means less than 20 packs of cigarettes

or 12 onces of tobacco in a lifetime or less

than I cigarette a day for a year) YES NO

Do you n_w _-_ke cigarettes? YES NO

If you _ked in the past, at what age did you quit? (write in age)

If you now s=_ke or _-_ked in the past, how -tony years total

have you _-_ked? (Write in n-tuber)

If you now _ke or have _-_ked in the past, how many packs per day 4o/did you

smoke on the average? (Chose the closest answer)

A. _ Less than 1/2 E. [_ 2 1/2

c [-7 I I/2 G. than3

D. _ 2

YES NODo you now or did you ever _ke a pipe? (%_ES means more than 12

ounces of tobacco in a lifetime - the s_andard pouch of pipe tobacco
contains 1 I/2 ounces)

NO7. Do you now smoke a pipe? TES

8. If you now _-_ke a pipe or _ked in the past, how many years total have yDu
q--_ked? (write in n-_her)

9. DO you now or did you ever _-_ke cigars? (YES means at least greater YES NO

than one cigar per week for one year)

10. Do you _w moke cigars? YES NO

1 I. If you now _-_ke cigars or _ked in the past, how many years _otal have you
_m"ked? (Write in m,m_er)

12. Do you Currently use chewing tobacco? YES NO

13. If you use chewing tobacco, how much do l_)u use in a week? (Write in an answer)

14. Do you regularly drink alcoholic beverages?

15. If YES, how many drinks, beers, or glasses of wine do you drink daily?

Ao Less than I D. 5-6

B. I-2 E. 7-8

C. 3-4 F. More than 8

16. Have you ever been diagnosed as being alcoholic or received treatment for

alcoholism? YES
If YES, Please explain

YES NO

NO
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V[. OCCUPATIONAL WORX HISTORY

(9 2 ,3
Please lis_ all _.he jobs yDu have had prior to your present job.

NAME OF cOMPANY DATES EMI_LOYED JOB DESCRIPTION PROTECTIVE WEAR

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

KNOWN EXPOSURE

Please answer all questions. If you need more space to explain your answer, use the

space provided at the end of each page

.I 2,

if3

4.

Have you ever changed _ur residence because of a health problem?

If YES, please explain

YES NO

Have you ever lived near large industrial plants or areas of heavy pollution?

YES NO

If YES, please explain

Have you ever lived outside the United States for greater than nine months?

YES
If YES, where and when?

NO

Does anyone in your household have contact with chemicals, dusts or other

hazards during work or leisure activities? YES

If YES, what hazard?

NO

5. Do you have another job? iTS NO

If YES, what?

J

6. DO _u have animals a_ home or in the workplace? YES NO

:,_ If YES, please explain

|
_ 7t

8.

Please use _his space to explain any "YES" answers.

question when givi, g your explanation.

Have you ever developed symptoms or an illness which you think was related to

wprk? YES NO

If YES, please explain

Have you ever worked with a substance which made _ur nose, chest or sinuses

COngested? YES

_f YES, please explain "

Indicate the n,_mher of the

NO



s

VII. TOXIC K_POSD_£ HISTORy

J

i

i

A, _ve _o_ _ver _rk_d with Or been axotLnd any of the followinq:

Y_S NO _S _O

I. A,,=_y ii_ I I [-7 16. _,_:_i z_ci_i=i_s I I

_. ch_,lo_._ I I r--I 18. p,_:_q i i F I

4. D=y_,,_J-_9 I I I I 19. ,_0_.*= I I I I

_, _y/s_,l_.= _ I--3 n. n,=bi_g/P_i_u_ I'--] I I

,o. _=,_=_, I I I I zs. _._,_ I I i I

_- '_"_-;=_': I I I I _. s,_=n_._ I I 1 I
Oper_tio_

='_. ._,,_.u. I I I I

28. shipyards
_. :evea.:y I I

Ple_se explan¢ any -_ES- amswers, Zndica_ the numbe_ of _e indu_ry _hen _ivLn 9 _ur
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h%ow p&_

i". E_hylene Oxide

45. no=_, I I LA
r

4 :. _,_laeh_, [-.-J i I

43c Fr_o_ I }

4., _ler_Lci_e s

A. 2,4-_ I I

7j
.l

_r. sewane I I

!, _n set,icicle

[5_SanoSho _ha_es )

•. A" Diazlnon L__
]

i B. Dichloro_o _ I i

L_

: i

,._ G" Trichlo _h

"I m. Ze_zan L_] I' I
i

?lease ex_lai_ an X "NOW" _r "_AST"

_n _ivlng _u_ _plan_ulon.

(]9 2_'.5
Now past

(organ_cblo_nes)

L" _°_°" I I I I

"" °±_ I [ I I

o. _. I I I I

53. Lead

_" _=_ I I I I

s_. _._ I I I I

K_tone )

59. sethyl Chlc:_form I I

60. Methylene Chloride __J __J

_- _P_ I I

_2. Be=a _ap_hy]_i_e I I

65. Oil Mis_



]J v'  EDICINE

0 M Associates, Inc.

TO the Examining Physician,

Please review the preceding Periodic Medical Monitoring

Questionnaire very carefully. If you find that a section has not

been completed, please be sure that it is completed at the _ime of

the examination. If you _ind that certain _nswers reguire

elaboration, please do so in the spaces provided.

You will receive the appropriate protocol_ regarding which

tests are to be p_rformed and with wh_t frequency. Zf certain

tests are not indicated at the time o_ the examination, but have

been p_r_ormed i_ the recent pest, please indicate the results _nd

dates in the appropriate sections, and include copies of all
laboratory studies.

The physical examinatisn section is divided into two parts.

Part A may be performed by your nursin@ or support staff° Please

_veri_y that all" infozmation is correct and properly recorded.

Part B is to completed and si@ned by you. _lease provide a brief

description of any abnormal f_ndings. Pay special attention to

those physical attributes that might affect this person's ability

_o we_r a respirator, drive a motor v_hicle safe_y or perform

their proposed or current job safely. Please assure tha_ legible

copies of all laboratory _ork are included before returning this
booklet.

You will receive a report wi_h a summary of the entire

ex_ination as well as a s11mmary Of any recommendations made to
the company.

Sincerely,

Scott D. Henderson, M.D.

Medical Director

0 M Associates, Inc.



_!ARTj B. Thls se::[on is _u be cum_!eled end si_ne_ bF the p_vs_:ian.

_. H_st recen_ chest X-ray. DaC_ performed / /

. r

' 9

b. OLher (Describe)

"_ H_st recen_ EKG (_ indicated). Date perfo_d /

, A. Nodal.

B. O_her IDescribe)

• i

. Check each of the fo[luwing i£em$ in _he appropriate co[umos•

Co.'hen,s and Description Df

Enter "NE+' i_ not evaluated Abnorr_L Abnormal Findings

EYES I1nc[uding pupils, EOMs,
o_hchalmoscoplc)

EARS (Inc[odLng c_nals, "Dds)

NOS_ AND S:NUSES

HOUTH, TEETH. FHARYNX

FACIAL FEATURES (Includin_

facial hai_ a_fec_ing

.resp" l_e)
_¢_CK (_nc1_dln_ RO_, _hyroid

cervical 1.wph nodes)
LUNGS AJ

BRI_A_T_

-HEART

LYMP_T_C S

A_[]OMEN_ LIVER, SPLEEN

_NG_JINAL Ar:_ _EHORAI, RINGS,
BERNZA CI_CK

RECTAL

F_CAL
Ioccult blood _es_)

q._USCULOSKELETAL, G_,NERAL

I • t _.o_1_Lng _Jkr, S,

i _BfJ_O_ _ se_i$or_ e}K,P,ml

wp$ yCH IATR[C

DATE PHYSICIAN SIGNATURE



 /[EDICINE

  kSSOCIATES

AUTHORIZATION FOR RELEASE OF INFORMATION

TO PRIVATE PHYSICIAN

DO you have a privo%e physician: Yes( ) NO( )

If yes, do you reques_ that Occupational Medicine AssOciates

5end the results of your examination to hlm/her: ¥e5( ) No( )

PRIVATE PHYSICIAN

NAME: Phone

ADDRESS:

Your Name Daxe

Company



APPENDIX C

ACCIDENT REPORTING AND RECORD KEEPING
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APPENDIX C

ACCIDENT REPORTING AND R_CORD KEEPING

C.I. 1 All accidents which occur incident _0 an operation,

project, or facility for which this manual is applicable, will be

investigated, reported and analyzed as prescribed by the
designated authority.

C.I.2 On contract operations, the prime contractor shall be

responsible for recording and reporting all accident exposure and

eA_erience incident to the work. (This includes exposure and

experience of the prime contractor and of his sub-contractors.)

AS a minimum these records shall include exposure work-hours and

a log of occupational injuries and illnesses .(OSHA Form 200 or
equivalent as prescribed by 29 CFR 1904).

All diagnosed occupational illnesses and injuries that result in

a fatality or a lost work day shall be investigated and reported

to the designated authority in accordance with the requirements
of the agency having jurisdiction.

C.1.3 On contract operations, the prime contractor shall keep a

record of employee exposure to toxic materials and harmful

physical agents. Also, the prime contractor shall notify the

designated authority and the employee of any excessive exposure
and the hazard control measures that will he taken.

 o, c$ ident  ith ,ny 0f the  onsequenceolls ed below
lately reported to the designated authority. These

accldents will he investigated in-depth to identify all causes

and to recommend hazard control measures. Except for rescue and

emergency measures, the accident scene shell not be disturbed

 elea,edhy ln e0 igatlogoffioi01.
qu qulrlng an in depth investigation are:

a) Fatal injury

b) Five or more persons admitted to a hospital.

c) Property damage in an ameunt specified by the designated
authority.

Normally investigative officials, having expertise in areas re-

lated to the incident, will be selected from operating elements

other than the element involved. The format for the investiga-

tion report Will be as specified by the designated authority.

C.I.5 A daily record of all first aid treatments not otherwise

reportable shall be maintained on prescribed forms and furnished
to the designated authority upon request.

C.i.5 Injured persons are responsible for reporting all injuries

as soon as possible to their employer or immediate supervisor.

No supervisor shall decline to accept a report of injury from asubordinate.

Source: USCOE, EM 35-1-1.
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APPENDIX D

CHRIS CHEMICAL 0ATA SHEETS

Chemical Hazards Response Information System

DOT/USCG. Washlngton, DC:

(CHRIS), 1984.

H.S. Printing office.
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2,4-DICHLOROPHENOXYACETIC ACID
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_OROPH£NOXYAC£TIC ACID
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HYDROFLUORIC ACID
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65
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65
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7_59 40 703

_gB_ 42 .711

?D6_ 44 71_

_B.4_3 45 .715

7_39 48 719

7L17_ 50 720

7DC_O 52 7_
7B,870 _ .124

7_70_ 5S +7_7

78 25_ _2 ._
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M 7:m
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?0 .74_
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METHYL BROMIDE

15
--10

0
5

I0

_5

0
T

E

T

E

--.7O

--50

.-30

--ID

5,_14

27710

311.710

--ZO

10
0

10

.101

.112

I17

_125

13g
.141
_144

.14S

._55

.157



I

L

ilI



9 28_

METHYL ETHYL KETONE
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MORPHOLINE
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PENTACHLOROPHENO/
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POLYCHLOFIINATED BIPHENYL
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POLYCHLORINATED BIPHENYL
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TETRACHLOROETHANE
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TETRACHLOROETHYLENE
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TRICHLOROETHANE

P]rB

Wil_r

E POUU_JOn

L

s_ _ _m_mT

sJ _. .I _ _ _,_ _ I,_ _v., _

LIl _VI _

LW uIn • _,._m

Lnl _ _R _ ,,_ m

ZJ _m

• WAg3I _gt_tm_a

,_1 _T_, s-

_ruI

_.1 n,_ _ _._ _,_ l

u _ Ti u_v

S.I.V

Ll _A_LI | CU_ f CIII_I_

rl

_ n

_m

i_w U_l _.. _. I

n_



,.9 301

TRICHLOROETHANE
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TOLUENE
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VINYLIDENE CHLORIDE
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I ZINC CHROMATE
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ZINC CHROMATE
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D_.RC _- R 365-31

_2

2-i. Classifica_ion and descriDti0_, a. Classl_ication" B, KD, and

HT are persis_e_ blisEerlng agents. They are classified as CI_s$ A

Polsons by Department o_ Transportation (DOT) and as Chemical G_oup A
agents by DA_C_.

b. Descrio=io_. The commonly used name for agents H, HD, and HT is

'_ustard. j' R i_ _ed =o _den_y agen_ made by _he Levlns_ein process
which conEalns up to 30 paEcan_ sul_ur compour_s as impuri=ies, }_D

indi_aces agenE _h£ch has b_en rlflned by distillation _o remove i_uri-

_les. KT is a mi_._urfl of 50 _ercen_ F_D _nd &O percen_ T. T is a sulfur

and chlorine compound _I_ar in chemical sc_Te _o _.

2-2. Physical and Ch_ical Pr_ope_ties I. a. Promerries of _.

(I) Chemical name - 2.2' dluhloro-die_hyl s_iflde,

(2) Molecular Wt..- 159.0S.

(5) Specifle _ravity - 1.27 a= 2O°C.

(_) Vapor d_.si_y (com_aTe_ to ai=)- 5._8.

(_) Mel_in 8 p_in_ - i_.5°C,

(6) Boilin 8 poln_ - 217_C.

(7) Flash poi_c - I05°C. (Class Ill B combustible liquid)

(_) Decomposition _e_pera_ure . 14_ O _o _77°C.

(9) Vapor pressure - 0.072 _ _8 a_ 20°C.

(i0} Solubilizv. Only slightly soluble in _a_er (.0_ uo .0_ by

weiEh_ a_ 25oC). Soluble in all proportions in mos_ oils and organic

_PToper_ies vary with the _uriuy o_ Ehe ma=erial. The properties _iven

are based on min_/_m_ specifica_i0ns _=a_e a_en_.
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(2) Sk'n err ectS" The initial effect after skin eontae_ with eithe r

vapor or Izquld ±s a reddening of the skin similar co sunburn; except

with mild vapor burns, the reddening progresses to blistering and =issue

des_ruec£on. The inltlal exposure is no_ accompanied by a_v sensaclon

but _s symptoms develop there _ay be an i_chin G or burning sensa_iDn.

(3) Resp£racorv e£feet. Inhalation o£ mustard vapor or aerosol

causes da_ge to the r_cous tissues of the upper respiratory _act.

Damage develops mlowly and may noc reach ms_{imum severity fo _ several 4m s

followlnS expos_r_. The symptoms are hoarseness , sore _hroa_ ' and cou hY

• , P _h_re xs a _redzspos£_on _o _eeondary
xn£_ccion sue_ as 5ro_ch_al pneumonia.

(4) Cu_l_clve effects. The ra_e of decoxlficaclon for :m_s_ard is

very io_, Very _ma_l repeated dosages ar_ eum_iative _n ch_ir effec_

and even more serious because of the _endeney _ow£rd _ensi_£za_ion.

_xP Osu_e tO vapor_ f_Om _pille4 musCard may, in _he _irs_ _lance ' _use

onk_ m£nor s)_pco_ _u_h as "r_ eye." Repeated exposure_ co such vapor
may _roduce severe respiratory symptoms.

C, _e_hod of o_era_ion. Mus_ar_ is an insidious a_en_. The a_en_'$

odor qui_kty becomes uI_no_ieeab[e after the flrs_ de_e_ion, became the

_ge_{ _auses r_e ol_8_ory _erv_s _O _eeome i_se_t_ve. Ancthe_ _

cac_on of _he insidiottsness is _he absence of pain fo_ a perio_ possiSiv

0_ hours after l_quid or vapor contact wi_h the skin, and for many minu_es

eve_ afte_ ey_ contact _th the liquid. _i_h re_ard _o skin exposure)

Ehe p_esenee of _ois_e or perspiration on the skin _ends to increase

c_e e£fec_ _ exposure to agent.

2-_. _o_a_es, The eyes are m_re sensitive co mustard va_or cban eic_er "

the ski_ or the resplra_ory _ae_. To_ally i_ca_aci_acing eye d_ma_e of

_everal days _ura_ion =an be produced by dosages wh_c _ ale i_suffi_le_

_o produce "even par_i_l" ineapae£_ion by _£cher =he percu_aneous or

respiratory rou_e. Personnel _orkin_ in area_ where m_stard agent f£t!ed

items are presen_ w_houc proteeclon from _he inhalation of s_en_ vapors

shalt .no_ be _posed _o concentrations exeeedin_ the felto_in_ limits:

a. 0.4 mg/m3 m_lu_me_cposure level.

b. 0.01 m_/_ for a _ingle _h_ee hour period,

e. 0.005 m_/m3 _or a single eigh_ hour period.

4. 0.O0_ mg/m 3 _o_ any eight hour expos_ra peciod average ove_ five

Or _r_ eo_sec_rive _o_k_ys.

avpropr_a_e _oxioologioal agent pro_e_iv e clothing wilt be _or_ as
ouc1_ned in chaucer _.

2. 3
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