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1.0 _i'RODUC_ON

Defense Dinmbution Rcginn Central (DDRC), formerly known as Defense

Depot, Memphis, Tennessee (DDIvITL is planning to installv.ninmrlm ground water

pumping and txe.atment system to conn'_l s,,_,_ed water contamination in the Dunn Field

vicinity of the Depot. TMS contamination was dis_ovared during a Remedial

Investigation/FeasibilityStudy (RI/FS) which was completed for DDRC in I990 (Law,

1990). While the extantof contaaxnation isnot f_IIykaaown, DDRC has d_ided to

installa pumping and t_'e.aLrltentsys_m to intercept grDund water in the e._W,z'al_ of

the contaminated zone. This system, heremfferreferredto as the Interim Remedial

Measure (IRM), willprovide ground water controlinthe area of highestcontamination

untilthe f_llextentof contaminationisknown and a permanent solutionisdeveloped.

This Pump Test Work PLan i_ pen of a larger project which sopplemenLs the

RI/F$ previously done at DDRC. The Rff/FS Follow-Up Work Plan is being prepared

under separate cover, and is intended to Rtrther delineate ground water contaminants

and funi'ler characterize potential contexainant sources within DDRC. Information

col]coted during the RJ/FS Follow-Up effort wiLl be incorporated into the IRM effort to

the maximum extent possible.

1.1 Purpose and Objectives

This Work Plan has been prepmq_ to develop the technical slxcifications for the

ground water pumping and U'e.atment system. Engineermg-Sclence, Inc. (ES L under a

contract with the U.S. Army Corps of Engineers (USACE), Huntsville Division, will

pezform a pump test to characterize the ground water zone of interest, identify and

evaluate pumping and b_tment Rlternatives, and develop technical pefform_mcc

specafications for the system. ES will also prepaze an F.nvlzonmen_a] Assessment for

the IP..M and prepare bid dccumen_ to support implementation of the IRM.

1.2 Technical Approach and Rationale

I
I
I

Enginsering-Sciencc, Inc. (ES) proposes to ¢_xry out data concctlon, technical

evalu,xdon, and engineenng design activities as part of this effort. T_k elements will

be consistent with the National Contingency PLan (NCP) and the RCRA Correedve

$1_16167599._D DRC3 l_i
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Action Guidance for Interim Measures developed by the USEPA. Activities to be

performed during this work are described as follows:

Chara=terlze the Zone of Ground Waler Contamination - Tile Remedial

Investigation fRI) identified volatile organic chemicals (VOCs) and metals

in the upper-most wamr hearing zone beneath DDRC (known as the Fluvial

Aquifer). ES will perform a pump t_st on this aquifer Ln the zone of

contamination to define hydraulic properties of this formation.

" W ve -/_ will determine what levels of

water t_atment need to be achieved prior to dischaxge or miease of

extracted ground water. Tentative goals for the level of ground water

cleanup will be established in consultation with the regulators and will be

used to evaluate effectiveness of the interim pump and treat system.

v --re - ES will identify ground water pumping

and _xeatment measures which should bc considered for the /RM.

Treatment technologies will include air sUlpping, carbon adsorption, and

other physical and chemicaJ methods. Gmuod water disposal alternatives

will include reinject/on, discharge to surface water, and disposui off-site

(including the pubilcly-owned treatment works).

Pet'/otto Detailed Analvsls of Alternatives - Remedial altemailves will be

evaluated and screened based on effectiveness, implementability _d cost to

compare the advantages and di_adv_tntages of each. Sthee the IRM is a

paedal remedy, it may not be able to satisfy all requirements expected of a

final remedy.

Identify Preferred Remedy - The ptdetr_ alternative for ground water

pumping and trealment will be iilenilfied and presented to the USACE and

Stat_ and Federal regulators for eonalderation.

Deal_n Remedy - A Seodon C Work Statement will be developed for the

USACE to use in soliciilng bids on c_astraction, inrt_nnilon, and xtartup of

the/RM. A performa.nce-b_ design will he presented to f_eilimte use of

st.,_ndaxd components throughout this sysu_m.

SL01_67J92_DDRC3 1-2
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2.0 EXISTLNG F-'_V IR 0 .%_%'T

The rtkM is proposed for the Dunn Field vicfeiey of DDRC, which is the

northem-raost tra_ within the Depot (Figure 2-1). Information on soils Knd ground

wa_er beneath Duan Field ha_ l_¢_n developed during the RI/FS (Law, 1990) and

during other sredins (KEHA, 1982). Figure 2-2 shows the focatloa of exisnng

monitoring wells in the Dunn Field vicinity. A study of regfo:_al eharaetetlsues of

aquifers in the Memphis area (Smith and Ishak/Muhamad, 1999) also provides

_tlve_ relevant to this sredy.

This chapter highligbls relevan_ information from pas_ sPadies which is useful in

planning an IRM for contaminated ground water in the Dunn Field viclnily. Several

references are made in this ehapi_r to Figures in the Remedinl Investigation (RI) report

(Law, 1990). These figures ar_ reprodueecl at the end of this cl_ab[er for the reader's

¢_)nvenfenc_.

2.1 Site GeoloLv

Tae Durra Field area of DDRC is covered by loess deposits, which are

underlain by the Fluvial Depoait, the /aalcaon Clay/Upper Claibome Group, _nd the

Memphis Sand. More information about these uni_ is stJmmaalzed below;

Leess - Directly untierlying the Dunn Field is loess_ a semi-cobesive wind-

blown dcposil of silL, silty sand, and silty clay. I_ is about 20 feel thick in

the Dunn Fiald vicinity and may oc_innaily reach 30 feet in thickness

Thin, discontinuous free grained sand lenses may occur fecally within the

loeas.

Fluvial De_o_il - Underlying the loess is the Fluvial Deposit. This unit

¢on_ista of a top laver of silty clay, silty _,ld, or clayey saed; a cfoz.n, free

to medinm-gralaed sand; and a b_l gravelly sand. While the gravelly

_alll layer frequently 0¢¢ur5 below the fine _md layer, some bonng$ at

DDRC exhibit additional fine sand layers below the gravelly sand. (See

Figur_ 3-6 and 3-7 of the 9,1 report on pages 2-9 aall 2-11) in this ¢bepter).

The upper sand layers are orange color indicating an oxidation

environm_m. The lower inye_ are ve_] clean, _,n to white rand, The

_L0161_7592_DRC'3 2-1
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sand layers become coarser downwards into the gravelly Sand. Gravel size .,

ranges from pea-sized pebbles to basab;fll-size stones. The thicknes_ of the

Fluvial Depo_il inOunn Field ranges from 50 to 70 feet.

• Jackson Ciny and Udder Clelbome Grouo- This unit is laterally persistent

a_ud fairly _caform in thickness, about 80 feet, throughout D_nn Field.

This unit thins markedly in the area immediately south of Dunn Field.

Windows in this unit have been documented in the Memphis a_a (Smith

and Ishak/Mu_amad, 1989). It is a stiff gray or orange plaabe, lean to fat

lignioc clay. The contactbetwe=n the Jackson Clay and the upper, clay

rich pordon of the Clairbome Group is difficult to distinguish and is not of

hydrologic significance. It forms a regional confining bed separating the

Fluvial Deposit and the underlying Memphis Sand.

The top of the Jackson Clay slopes toward the northwest a;ld west beneath

most of Dunn Field with a gradient of about one percent; however, the top

_urfane slopes southwestward beaeath the extzeme southern portion of Dunn

Field at a rate of about 7 potent. (S¢_ Figure 3-13 of the KI report on

page 2-11 of Otis chapter).

• Memnbis Sand - The Memphis Sand of the Clairborne Group is also caJled

the 500-fc_t Sand because iLs ¢enmr occurs generally at 500-foot below

ground level (BGL). Tixis unit ranges from 500 to 900 feet in thickness

At Dunn Field, the top of the Memphis Sand is at about 180 feet BGL

along the western property line and at about 140 feet BGL &long the _tem

property line. (See Figares 3-6 and 3-7 of the Pd report on pages 2-9 and

2-10 of this chapter). It is composed of thin bedded, white to brown or

gray, very fine grained to gravelly, partially argillaceous and mieaccous

_=nd.

Underneath the Memphis Sand is the Flour Island confining bed. This unit

ranges from 1S0 to 300 fe.=t in thickness.

2.2 Regional Hyflrogeelogy

Water supply sysmms in th= Memphi_ _ depond heavily upon ground-water

resources. The upped'most a_uifer beneath Dunn Field is the Fluvial Aquifer, which is

not used in the Memphis area for drinking wat=r because of variable wamr quality, high

hardness, and elevated iron concentrations. Furtliermor_, be)cause the loess deposits

SLOIS/67_9_dI2DRC2 _-,l
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allow infiltration and rechazge to the Fluvial Aquifer. this unit is suscept_bhi to

contamthalion from the surface.

Beneath the Fluvial Aquifer lies the Memphis Sand Aquifer, which is the

_allowest _-t_sima aquifer in the area. The Memphis Sand Aquifer is he_v3y used for

municipal water supplies in the Memphis area, supplying about 20<) million gallons per

day (MGD) to the City of Memphis and surrounding unincorporated areas. The

Memphis Light, G_ _nd Water Division pperates ten well fields in Shelby County,

Thnnesst_, which extensively utilize the Memphis Sand. The closest of these is the

Allen Well Field which is about 1 to 1.5 miles west of DDRC.

The ForL Pillow Sand Aquifer lies beneath the Memphis Stud and is not

significant in this study because of its depth and because its hydraulic head is higher

than the Memphis Sand stratum.

g.g Site Hydrogeothgy

• J_ess - The loess is not a water bearing zone. There is no evidence that

it produces water to wells in the DDRC vicinity. The loess depoaiu permit

recharge into underlying Fluvial Deposit during rainfall events.

Seasonal perched ground water may occur within the loess. Monitoring

well MW-2 is a wall _:retmed within the thess. It eontmns water following

rainfai1 events be_ dries out afterwa_l. The perched water table in northern

Dunn Field is a fine sandy layer enclosed within the loess.

• _ - The Fluvial Deposit forms the water table aquifer in the

Dunn Field vicinity. The Fluvial Aquifer is about 15 to 20 feet thick

beneath Dunn Field, and ree_ves reehaxge from rainfall infiltration through

overlythg loess and lateral ground water inflow from the east. Discharge is

_ward the Mississippi River to the west and leakage is to the underlying

Memphis Sand through the Jackson/Upper Clalborne confining bed.

Ground water flow in Januap/, 1990 _ toward the wes_ and southwest

beneath Darn Field (Figure 2-3). The estimated ground water fiow

velocityis 0.8 filet/day based on an average hydraulic conductivity of 7.6 x

10-3 fl/min and an a_mmed 9orQ_ity of 0.26.

• Jackson Clav/Uoner Cal[bor_e Formation - This unit is a rcgthnal confinthg

bed. As discussed before, it _parates the Fluvial Deposit from the
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Memphis S_d Aquifer. Due to erosict0al features, this unit is thinned at

DDRC immediately south of Dunn Field, It is documented (Smith, and

Ishak/Muhamad 1989) that some areas of the Memphis S_nd are directly

overlain by the Fluvial Deposit.

December I989 measurements of MW-32 ('Fluvial Aquifer) and MW-37

(MempMs Sand Aquifer) indicated that the water elevation of the Fluvial

Aquifer W_LSat 226 feet above Mean Sea Level (MSL), compared to the

water level in the Memphis Sand of 143 feet MSL. The hydrauiic head

differea_c¢ is about 83 feet.

• Memnhis Sand - At DDP.C, the top of Memphis Sand is approximately at

125 to 150 feet MSL. The base of this unit is about -750 feet MSL. Thus,

the aquifer is about 900 feet thick and is under confined conditions.

Recharge is from the outcrop area to the east and from leakage from the

overlying Fluvial Deposit aquifer, l..oc2d discharge is the pumpage of Alien

Well Field, located 1 to 2 miles to the west. Water levels in the two

Memphis Sand wells installed during the RMFS (Law, 1990) suggest a

gradient toward the west.

2.4 Ground Water Chemi_'ry

DutSng the RI study, volatile organic chemicals ('VOCs) and heavy metals were

found in ground water beneath Dunn Field at levels exceeding the federal phmary

drLa/dng water standards. Ground water samples were analyzed for the 129 priority

poL!utants excluding asbestos and cyanide.

Volatile Organic Chemise[5 - Elevtm volatile organic chemicals were

detected in the Fluvial Aquifer. "l'ne plumes of tetrachiorocthene; l,l,2,2-

tewachiorothane; a_d l,lMichioroethene were ilIusrtated in Figure 4-4 of

the KI, page 2-12 of this chapter. Due to ground water flow a.tld past

ha,_,dous waste dlsposd site locations, the plumes aplmzx aligned with the

north and west property _es. Well MW-30 is the northern boundary mad

MW-33 is the southern boundary of the plum_. The wexmm bouedat 7 of

tlms¢ plumes is not delineated.

Although the _e..horo_thene (TCE) plume was not illustrated in the 1990 pd

report, it _ detected at the highest concentrations of all the VOCs

detected at Duma Field. TCE was about 2 ug/l at MW-1$ and IS00 ug/l at

SI.,016/6 7 JglrDrlae2 2. 7
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MW-I2 during the Phase I RI (April 1989). TCE was about the same

concentratlon at MW-15 during PhaSe 1I Pd (January 1990); however, it

incre.aseA to 5100 ug/I at MW-12.

- Figt_re 4-5 of the R1, shown on page 2-13 of this chapter,

presents the concentration contour maps of chromium _nd lead. These

plume_ gover a vc_def are_ _ the organic plumes¸ Tl_ere are tv¢o possible

re.sons for met.x] plumes wider than organic plumes. First, the VOCs a_e

_nthesized by m_n willie h_avy metai_ are ¢¢;ntained in nature/ ezalh

materials. Aa upgredient I_ackground well, MW-16, Ln the main facility at

DDRC, detected these metais in the Fluvial Aquifer mthcat_ng they may not

come from a source in Dunn Field. Second, both the dis._olved and the

suspended meT2ds were analyzed. If only the dissolved phase was analyzed,

the Lead and chromium plumes may be smaller. However, all

conmmlnants_ disaolved or suapend_d, will need to be ass_s.w.d and may be

5ubjec_ co remedi_.tion.

Memphis Sand Aq_i/e r - Two wells from the RI _tudy are installed in the

Memphis S;_nd. 1VfW-3_ is located at the southeast corner of Dunn Field

anti can be considered a_ an upgradler_t well. MW-37 is localed west of

Dunn Field (Figure 2-2) and is a downgrathenz well. These wells exhibited

only thw levels of me_ai_. Acetone was detected in the vcaler sample from

MW-37 at a concentration of 3500 ug)l.

Th_e wells (i26, 127, and 128) of _e Allen Well Field were closed due to

VOC_ con_aminataon. The Memphis Light, Gas and Water Division is

investigating the cause of the eor_tamthation but the source has _ot been

ident_tSed. Other Allen Well Field w_ll_ |ocate.;t belvceen th_¢ three wells

and DDRC do aol exhibit VOC ¢onmmthation.

2-8
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-- 3.0 PU'M_NG l LST PLAN

m A pumping test is planned for the Dunn Field characterize the Fluvial_ea to

Aquifer for the design of a ground water pumping and treztmem system. Specific ob-

f jeetivez of _e pumping test are to:

"_ estimate wansmissivity

1_ 1 estimate stomtivity
estimate radius of lo fthenee

i. I estimate well Sla_ific capacity and efficiency
estimate aquifer maisotropy, if ;my

I determine optimum pumping roteperform a time _fies analysis of volatile organic vapors in he.adspaee of

samples from the pump test well• determine aon-contarmnant chemistry pertaining to treatment system design

,I

:!
t,
i t

! i
!

These parameters and the shapes of the contaminant plumes will be used to de-

sign a well field :rod assess the potential hydrogoMogfe impactA of this system, gever_

calculations were made to esnmat_ th_ Fluvial Aquifcr's reSlmnSe to pumping. Based

on these ca2culafions, the optimum pumping rate, well deign, and location of the well

could be estimated. These calculations were made following procedures in

Groundwater and Wells (Drincoll, 1987).

3.1 Pumping Rate

The discharge ram for this pumping test was e_matad using hydraulic

conductivity measurement_ compilad during the R1/FS flaw, 1990) and other

assumpdotas about the Fluvial Aquifer. Calct;laticns were performed using the

followi.g assumptions:

Hydraulic conductivity, k = 7.6 x l0 _ fl/min

fl_ed on the average Itydraulic eoaductivlly of the Fluvial Aq_fer

m_nUoned in Section 2);

Storage ctmffinirmt, S = 0.26

(based on the average porosity of the sedlments in the Fluvial Aquila);

Aquifer thiclmess -- 20 feet.

SL016t67_97JODRe_ 3-I
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"1_e modified noncqaiLlbrium equation of Cooper and Jacob (1946) was used to

e.x_mi_e d_staac_-dd_wdown relationships f_r the Fluvial Aquifer (see Appendix B). A

discharge rate of 20 gallons per minute (gpm) was s_lect_ for initial evaluation. Two

ttizl ¢_¢ulations were performed, one using hydraulic canducfivitics from monitor

wells in the Dunn Field viclalty (rti_ 1) and the o_e_ using hydraulic ¢onducdvifics

from _l wells in th_ RItFS iato the.Fluvial Aquifer (Trial 2). Trial 1 indi_t_

drawdowns 10 f_t [_om t_e pumping well of about 2.5 fe_t af_t 48 ho_r_ of pumping,

while Trial 2 sbaw_ drawdowns a_ound 5 feet. Drawdawns in the pumping well will

ex¢_i th¢_ numb_s, and bec_usg th_ _at_ratcd thlckl_$ is estimated to b_ 20 f_t,

this 20 gpm appea_s to bca r_ason_le estima_ in designing this pump t_t.

The Cooper _d J'aca_ (1946) m_thod, ba_ on the Theis equation, was

developed for confin_i aquifers. Since the pumping test will be conducted in an un-

coafm_d aquifer, the v_lu_ obtaJn_ using this method can only b_ r.ons_d_r.d as

rough estimate. However, for the purpose of determining the optimum pumping rate

and _ resul_t r_dius of influence, these results provide zdequa_ estimations.

3.2 Lac.atioa of Pumpiag Test Well and Observation Wells

Ras_.d on the above assumptions an e_mated r_dit_s of influence was c._cul_t_l

f_lIo_dng the procedures in Urou,_dw_er and Wells (Drip:oil, 1987). This procr.dur_

uses drawdawn values c._iculat_i from _c Cooper mad J'acob method; therefore the

values obtzJnc_i for the r'_lltrs of influence must be considered approximate. Using th_

average hydraulic conductivity far all Fluvial Aquifer w_lls, and a pumping ra_ of 20

g_m fs_ 4_ hour, the radius of mfla_n_e wa_ grapblcally estimat_i ia Appendix B as

60 f_t. Drawdown in _c pumping well_ i_ estimated _o be 13 f_h While th_ scope

of work _:i fo_ a minimum of 36 hours pumping, ES proposes to cxt_nd the

p_mping period to 48 hDurs if drawdown h_ not yet $tabiliz_L Since pamping is

ao:urdng in an uac_nfin_ _quif_, a longer period of pumping may bc needed ta

_p_ _,_:h equillb_ium conditions.

_ on a raditl$ Of h_flu_nce of approximately 60 f_t, _ pmpo_ to locate

the pumping well 20 feet nord_a_t of lffW-3 (Figur_ 3-1). This location, al the

nol_hwe_t corner of Darn Field, m_t_ the follo_g criteria:

I_t_l n_ _ve1-_l monitor w_lls which _,n b_ used for observ_tlon w_ll$

during _ test;

$LOI6_7_92/DD_J 3-2
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, located a_ the downgradient edge qf the lazown tewachloroethene and 1,1

dichloroetha_e plumes;

close to lead and chromium plumes detected during the RI/FS;

I average depth and thinkaeas of Fluvial Aquifer m this vicinity; and' suitable for use as a future extraction well.

ES propoms to conduct this pump rest using one ob_don well and 3

piezometers within the estimated 60 foot radius MW-3, an existingO[ influence.

monitor well, will be 20 feet to the s_uinwest. Three new piezometers, PZ-6I, 62, and

i 63 will be located southwest and notlb._t of the pump test well, as shown in Figupe 3-

1. These well numbers were selected to be compatible with the existing monitor well

ileiwork,

PZ_51 is proposed ten feet southeast of the pumping well. PZ-61 will react first

I and will dist,znce_rawdown measuremenu close in to the pumpto pumping, provide

test wnil. The small distance to the pumping well was chosen in order to obtain

i _ valt_ble data in the event that the radius of influence is smaller than was csumzted in_ I designing the test. There is no indication that stratification in the fluvial aquifer will

resIzict the verficed g't_lients that are common trueing pumping in an unconfined

a_!uifar_

PZ-62 is proposed 40 feet southeut along the s_arne axis as PZ-61. Given the

I' uncertainties in hydraulic conductivity (see Trials 1 and 2 in Appendix B), a 40 foot

distz, nce will yield meaningfial thawdown data regardless of the actllal hydraulic

U/ conductivity. PZ-61 and 62 will provide data on time drawdowrt and distance
drawdown relation_aips along the northwest-southeast axis from the pump test well•

Both relationships will provide greater confidence in calculating the u'ansmissivity andstorage coefficient.

PZ-63 is p,,,vosed 40 feet northeast of the pump test well. PZ-63 and MW-3

will track drawdawa along the northeast-southwest axis, and will reveal any differences

in distance-deawdawn relatiomhips from the PZ 61-62 pear. Like PZ-62, PZ-63 is at a

distance that will yield meaningful drawtiown dam regardless d hydraniin conduetivi_.

Water levels will be mez._red using a combir_tion of data loggers equipped

with pr_sum transducers and elee_e W'dlC'r lffvdi indicators. Pressure transducers will

be used on the pumped well and on one of the piezometca's, with other piezometers and

monitoring wells being measured with an elec_e tape.
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All down-hole dTililngequipmcm thatdoes not contactsamples, includingdng

rods, trcmie pipe and auger flightsWig be supperced on racks within the catch basin

and stearacleaned and rinsedas above. Tnc support rocks will bc designed so _

pro_t the integrity of the plastic lin_. Following th_ potable water rinse, the auger

flightsand d_il rods willbe rinsedwith delonized water from a stainlesssteelpump

sprayer.

F.qinpmem that comes into c_ntact with samples, including split-spoons,

s_Jnless stea_lbowls and spetui_.s_ be decon[amlnated in the same manner as the

auger flightsand drillreds. The split-spoons,bowls and relatedequipment willthen be

rinsedtwice with pesticidegrade isop1,,v,moland rinsedwith organin-fr_ water. The

equipmcnt will he allowed to _ir dry. Equipment contacting the sRrnpleswRl be

wrapped in foilpriortotranspez_allontothe drillsite.Other down-hole equipment will

be placedon plasticsheedngland covered untiluse.

The PVC casing_d scr_n willbe deliveredwith spexificadonsprintedon the

continnerratherthem on the $cr_n and pipe. These mate.riMswillbe pre_:lcanedanti

dacontarainated by the supplier and will be shipped in individuallyscaJed plastic

wrappers. Ifthe inmgriryof the sealisbroken or isin doubt, the screenand riserwig

be decontaminated on site. The dcconmmthadon will conslsl of pressure washing with

inberatory-grede,phasphate-freedetergent,rinsinglwith tap water, nnsing WACe with

d_innlz_ water and air drying. The well mamdals willthen be wrapped in plastic

sheetingunilluse.

Sediment in the settlingtank willbe periodicallyremoved and plac_ in drums.

Th_ well and soil bonng numbers that had be_n completed sthcc the last r_moval of

sedlmcnt willbe idenilfi_don the dram. The matena] in the drum willbe considered

petentiallyb,-_dcus if ,my of the drams from the iticntifiedwells are considered

polenfiallyb*7_rtious.The criteriaforshisdesignationisdescribedin Section3.3.2.

3.3.2 Well Dr_llln_ and SampLthg

The borehole willbe drilledtoa depth necessaryto pene_te intothe top of the

Jackson confiningunit,but nol extend moze than 5 feetintothatunll. The anticipated

depth of the well is appfoxamate.ly80-95 f_et. Tha well is not m _rceed 1:50f_t in

depth. The pump tesl well will be drilled utiflidng a 6Jh-inch ID hollow-stem auger.

A split-spoonsample willbe collectedof the materialthatcomprises the FluvJaJSand

aquiferfor a sieveanalysis(AglTM C117 _d C136). Observation wellswillbe drilled

using 3½-inch ID or l_glerhollow-stem _mgers. Two soilsamples willbe coll_cted



I!

26 29

from Cuttirt_$ generated in the insr2_intio_ of the pump test we]]. Two samples will be

goL!ex:te_] of the c_tting from each piezometer. Ti2esc Sa_lple_ wig b¢ _alyzed for

vol&tith ofg_tin ¢ompoutlds, s_ilti=volarlle$ (thelLtdthg chthroac_tophe_onc),

Ixstieldes/PCB's, recoils, mercul_, thiodiglyco{ and musLard. Cuttings will b=

coithcte_ and stored in DOT approved containers. The depth inmrval of each dram wilt

be listed on the container label _nd :_rded in th= site geologist's log for the wel]. In

_rdanc, e with USE_A poficy for inve$_gatory_erlved wa_te_ (USEPA, 1990, the

drums containing the cumngs will be staged at a site designated by the DDRC.

Cuttings from the RI-FolJow On will also be stored in this axea. F.S wflI make a

rccoinmcndadon _L$ tO whether th¢ coi'itent$ of each drdm shoLgd b_ ¢tJn$id=red

h_T_rdous or non-h_2.a/dous ba.sed upon the res tills of the chemical analyses of Sediment

_mp}es.

The SLate of Tcnncs_m soilcr_mna guidglincs will be used to evalmite whether a

p_FJCU[ai" Soil i$ po[_tial.ly ha/2ffdous based upon orga.qth coi_L_rnin_qtS. The _J_/_S

reported widesp_._d OCCurrence of metals Cortcenta'ations above the State of Tennessee

soilcrite.,rla guidelines in both surface and sub-surfac_ soils. A number of these

• amples were obtained from areas with no known source of met,als contamination. Of
pardculaz concern m'e ar_elc, chrominm and lead. Soils will be conslder_ potentially

i b_7_rdous {f the concentration of arseaic, chromit_m or lead exceeds 10 mg/kg.! Although these thresholds are twice the State of Tennessee guideline*, they aJthw the

disposal of ¢u_ng_ that have concentl-ation_ of thes_ compounds that m'c g_nerally

i_ than the e_dsting soils. If the ar_ysis of the soil samples from nearby borings orlower

weds thdicam organic compounds exceeding the soil criteria guidelines then the drum(s)

t containing cuttings from that depth intervaJ wil] be considered potenti_tl]y haT_rdous.

3.3.3 Well Casing and Screen

I_ The pump test well win be constt_cted of new 4-inch, schedu{e 40 p_]yvinyI

chlmide (PVC) casing and screen. PVC casing and screen will be fre_ of ink matldngs

I to comply with mqu_ements in the DDRC RCRA permit. Sch_ule gO PVC is not

neees.sary because the Fldviel Sa_O aquifer does not contain any cobblea or boulders

that would crush th_ wails of the well. PVC was selected over stainless steel for the

pump test well ba.sed on a number of factor. All existing wel]s at the _ite are

constz_cted of PVC, thus thi_ well would be consistc'_t with the existing welis. Toe

high productivity of the aquifer will result in rapid purging and a ve_ short contact

time between the sample and the well materiaJ. Furthermore, beaause this is intended

!
I

I
SL016_6?$92/_DRC_ Hog
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to he a_ exmacdon well, the water in the we]I will be removed ¢oponual]y, PVC is not

a potentialsource of the meialsof concern i_tthis study. Although theremay be some

adsorption/adsc_tion of the organic compounds of concern, the fast purge rate should

make the effect negligible.

All connections between s=:tions of casing _md screen will be inre.adad, flush

and water ilgin, SolvenL_ or glues wiU NOI _q_ u_d, The well will consist of a ]5-f_t

section of screen below the riser casing. Bclow the screen will be a 2 to 3 foot sump to

coIll:¢t _ny s_diment which ente_ the well. A threaded PVC plug will be installed on

the bottom of the sump. The bottom of the screen wig be adjacent to the bottom of the

FluviaJ Aquifer. The casing _ld scr_e_ will be held in the center of the borehoth by

the hollow-stem augers. ES does not plan to use centrallzers for this insmlladon

he_11_ they would incre_Lcethe effec_ve diameter of the casing from 4.50 inches to

over 5 inches. Trds would make getting a tzemie pipe into the remaining space in the

auger extremely difficult.

The well will be eonstamcte.d with a screen having an enhanced slot design. The

screen will have a_z_ximately twice the open area of a similar sized seeuon of mill

slot _n. Entrance velocities will beless than 0.I5 feet per seeoed at the pmjectad

20 GPM pumping rate even if drawdown reduces the eff_dve screen length to as little

as 5 feet.

The optimum slot _ze for the pumping test well was estimated using procedures

outlined in Dsiscoll (1987). The sieve _alysis of a _ample from the saturated zone in

MW-10 wasused for this e_dmatlon. MW-i0 _ used because it is the nex_rest well

with sieve analysis to the proposed pumping well location. A review of sieve =alysis

da_a from other samples collected from the Fluvial Aquifer indicate that this sample

representative of the Fluvial Aquifer in the Dunn Field are_. B_r,'d upon this

anaIysis a slot size of 0.020 to 0.030 inch_ is f'_'aclbin for the pump test well. ES

p,_voses to install well _n having a slot _iTr of 0.020 inch. A sieve _nelyais

{ASTM C117 and C136) will be conducted on a sample of the Fluvial Aquifer from the

pump test well in ord_ to eonff.a'm that the slot _iz_ is e._mpatible with the aquifer

matefieJ.

Tim three piezorrutters wells will be cons'mmt_ of nominal l-inch PVC flush-

joint ihser and screen. They will have a slot size of ,020 inches with a screen length of

10 feet. The installation procedures for the observation wells will be the =tree as for

the pump test well. The screens of the piezometea's will be located in approximately

SLOK_67_97:ODaC3 3"9
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the _e horizon a_ the screen of the pump test well.

3.3.d ABnular Materials

A filter pack will be instated in the annulus of the pump test well and the

piezometcrs next to the screen ;rod exttmding up the annulus no less than two feet above

the top of the screen. The filter peck'will be placed in the well using a =emie pipe.

The procedures ouilined in Ddxc_ll (1987, pg. 441) were use_:l to establish a

recommended filter pack grin size. The filter pack material will consist of a well

graded, well rounded sand wath a quartz content of no less than g0% and grains ra_gthg

in size from 0.040 inches to 0.070 inches.

A five-foot thick bentonite _al will be placed in the annulus above the filler

sand. The seal will be composed of _/,-inch diameter bentonite pellet_. The pollers will

be placed using a tremie pipe. Potable water (5 to 10 gallons) will be used to hydrate

the pellets after they are in place. The manufacturers recommendations for hydration

dine will be the minimum time that w_ll elapse prior to grouUng of the well. Bentonite

Pel Plugs brand pellets are expected to be used. Polymer Drilling Systems of El

Dorado, Arkau_ manufactures this product _d recommends a 30-minute wall

between hytiranen and grounng for a 5-foot seal. To be con_adve, groudng of the

pump test weI1 and piezometers will not begin for at l_t one hour after the pellets are

hydrated.

The grout will consist of one 9_.-pound bag of porLland cement with 3 to 5

percent llcntc!nite added per 7tA gallons of potable water. The grou_ will he emplaced

using a tremie pipe. The grout will be allowed to cure for at le_t 48 hours before

deveinpment of the well is performed.

3.3.5 Well Protection

The top of the well and the three piazometcrs will be protected with a steel outer

casing with locking cap. Thn_ twe-thch steel posts will be placed around the well. A

three-foot by three- foot concrete pad with a _icI_e_ s of at lez_t _. inches will be placed

around the well. A survey marker idmailfythg the well will be perm_ently anaehed to

the concrete pad.

3,3.g Well Development

The pump test well will be developed utllh'ing one or more of the followin_

techniques: surging with a surge block, bailing, air llft pumping, or othe_ pumping

$_I6t6"?Jp_IDDR_ 3-10
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methods, If air liftpumping is ufillaeditwill be performed with an eductor pipe
+t

system which grevcnLs air from entering the screen, filter pack, or formation. A filter

will be used to remove _rnpressoz oil from the air prior to us_ in the well. The

development wiIl be perfo_ned until the water is essentially clear of sediment, the

temperature, pH and conductivity of the water has stabilined, five well volumes

(including ftltez pack) have been removed a.qd four hours have elapsed.

The smaiJ diameter of the picz.orneters pTedudes me2mingful development of the

pin.zomcters. The combination of the sand fro'marion m_d the installation through

hollow smm at_gersminimize_ the riskof a pooz hydraulicconn_clion between the well

end the aquifer. Changes in the head in the aquifer will result in very low flows into

mad out of the piezometers. A one foot change in head will result in flow of 0,04

ga2inns of water through the ten foot long pie.zometer screen. At the expected rate of

water level change, fluxes through the screen _ be exreetlingly small, and time bxgs

in the respunse of the piezometex are not expectmi.

After completion of development, a water _Jopin will be colle_cted and placed in

a elect con_Aner. A clese-op, back-lit pho_glaph will be taken of the sample as a

record of the development of the well. All water proauced as _ part of the

development process will be stored for processing through the granular activated carbon

t_catrnent$yslem.

3.3.7 Pump Placeanent

Following the corn#orlon of the well, a submersible pump will be placed in the

well to cond_tct the pumping test. The pump will be tic_ontmninated using steam and

detergent, followed by a tap water rinse prior to its installation and after its removal.

The pump will be suspended in the lower 1/2 m 1/3 section of the screened interv_J. A

v_ve will be placed on the discharge pipe to regulate the flow of water from the pump.

A flow meter wlil be placed on the discharge pipe, following th_ valve, to me&sure the

flow rates during the pumping test.

3.3.8 Well Installation Dr._,mentatinn

The aim geologist will m_;ntale complete records of tim activities =,_.-i_)_¢

with the installation of the pump test well and the three plezometers, well logs will be

prepared for the pump test well anti pierometers and will be submitted to the USACE

within 10 days of the compIenon of the well. Thelog will contain, _ a minimum, a

s_t 6/_759vuoRc3 3-11
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I [ithoingic dgscripfion of the materials encounmmd and the depth and thickness of ca=h
unit, depth_to-statie water level, rata1 boring depth, lengths of casings and screens,

spociflcations of all well materials, volumes of annul_ materials and method of

placemem, method and 1:me peric_l of well development, a._d disposition of weal

cuttings and development water.

! •3.4 Pmnping Test Executian

I_ The pump test will involve two phases of pumping. First, a stcl_rawdown test

often hours dumllon will be conducted to dete/1_ne the specific capacity and the weAl

effieA_ncy."I'hespo_fic cape_ty isa mc_sur_ of w_ll yieldper unitdmwdown tad is

used to demrrinne the optimum pumping rate for the second phase. The weal efflclency

I[ showsthe o,ylead=uotioo. 0tothewogon=otio.= shoal,be

I1 extraction well design.
3,4.1 Step-Drawdown Test

l A ten hour smp-drawdown willhe pefform_ afterthe pumping well insm2lation
and development. Five steps_r_ plzmnod with each stepconsistlngof constantpumping

for one hour followed by tecoverj for one hour. Then, a higher pumping ram or stop

willbe take.

Data from the s_wdawn met willbc nsrd W salc_ta snimble _ischaxge rate

for the ¢.ons_.nt-ratc pump tr..st. This data will pravide both an empirical relationship

bctw_n flow ram a_d ,rawdown (specificc_pa_ty) as well as quantitativedam for

I • eveauating the r_atlve propor_on of laminar and turbulent flow. As described in

Drlscoll (1987), ,rawdown can be exp_ssed as the sum of a first-ordc___arninar)

component and a serond-ord_r(turbulenl)component:

S=BQ+CQ •

Smfstical analysis of the data will _. in ¢_timating the magnitude of tarbalem head

1o_'_ at dlffcxcn/ flow ratc_. A flow z-ate w_l bc ze.inctod Io maximize drawdown

- while minimizing the influence of turbulent flow.

additioneA steps up 25 g'pm ovex :e cours_ of the rest.

3.4.2 Co_m-Dk_charge l_mpmg Test

The pumping test will be initiated the _-"ond day zftef the step<irawdown test.
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l i Due to the thin _ra_l thickness of about 20 feet and the dewaterng of the water|
_.bth aquifer, the pump will be insodled within the well screen and nio_ to the bottom

of the _qulfer m achieve a maximum s_ of the aquifer and maximize the cone of de-1

l l pressinn. The pumping duration wig be a minimum of 36 continuous hours _d if

static d_wdown condition_ have not been achieved, ES may elect _ extend the

I I pumping period to 48 hours. Immediately after the pumping test, a 36 hour k'q_OVe_

- tast will foJ2ow. Data collected duxing the recovery period will be used in the

t l e_uation of the geohydraulic paramctm's. The total time of the pump test and
rec.overy test will be az least 72 hours.

I! i  ,o.othop o.og bemoured=oopumping
well and observadon wells selected in Section 3.1 in one well to determine the water

level fiuetua_ons and treed_. A pressure r.ran_ducer will be used in one well to record

the water level for 24 hours before the start of the tedt. This will determine the diurnal

effect. Periodic me_urement_ of water levels wil] he made prior to the test in the

I pumping well a_d the three piezometers to establish water level trends,

Parameters to be reinsured during the pumping fast are water level_ in the

pumping well, piezometers _d observation wells, pH, sbeeific conductance,

temperature, a_d discharge rotes. Frequency of measurement will he ten per time log

cycle as reemnmended by the Bureau of Reclamation (1977).

Vola_e organic chemicals (to_) will be me_sure_ in the feld using beedspace

i methods mad a I-INn meter at twe-ho_ intervalsduring the pumping per_odl This
t_chnique has been used by the USEPA m past projects as _n informal, cost-effective

technique for evaluating heedspace VOC ta'ends CKeely, 1997). If measurable levels

_ found they may indicate an increasing or decreeing trend of the VOCs in re_pense

to the pumping.

l/1 Over the course of the pump test, thrc_ ground water samples will be taken

from a sampling port ups_eam of the discharge Control vaJve and the 2,000 gallon

,l[_ equalization/settlingtank. These sm'npleswill be m_-n 2 hours and 24 hours into the

test, and in the last hour of pumping. "l'hes_ s_mapins will be analyrad for volatile

organics, B/N/As (including chinroacetophenone), pestieibeslPCBs, metals,
I ] thiodiglycol OgPLC/niectrochemthal _r method), and agent mmtard (KPA method

8140 _tracted by EPA 3510). Further information on aralytical methods, data

management procedures, and _._lity control procedures is contained in the RJ/FS

Follow-On Work Plan (ES; November, 1991). At the end of the pumping, a water
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_raple will be lakcn for _Jysls _conven_onaJ wa_r qualky paramelers a_ follows:

tot.aI suspended solids

o rg_ull¢ e.a.,_bo n

iron _J_d magnesium

ha.rdn_s

m_J dissolved solid_

• • _.ommon _tlon$ a._d _J_iOnS

biologic_] oxygen d_man4

These paramemr_ were not repaired in the 1990 Remedial Iavesr_gation Fin_J

Report (USACE 1990), but are essen_J in the p_.aTmenK t_hnology cval_auon.

The scop_ of work did not include this s_anple collation or _.nalysi_, but E.$ proposes h

to f_.e._Lit_tesubse_!ucnt _gin_._g m'_luafions.

3.$ T_tmenl/DL_po_al or Production Water

WaLe_ produced from th_ pump t_st wiIl be :ele_sed into a 2000 g_lon _ual-

iz_mn/setding _nk (Figur_ 3-3). The purpose of this rank wilI b_ _wofol_. First,

minimlzlng the t_ow va_8_ol_ 1o L_ l_-=a_n_ System wii| improv_ pe_ol'r_tlC_ a_d

r_luc_ _e _iz_ of the _luirl=d _r_atm_t system, $_ol_]y, Lh_ t:_mk w_ll provide a

delc_don _me suffi¢icnt for t_ _:_ing of scdim_nt_ which will also improve Lh_

pe_0rman_ of _hc _.atm_nt sys_m as we]] 8._ aliow metals ad_orbexl to p_'_icl_s to b_

r:mov_:I. The s_dim_nt.s wiLL bc drummed and ma_ag_ with the drill cu:dng_. The

wa_er will be p_mped ac a ¢onst._t r_te from the _uallz_on/s_ing _ to th_ acd-

vat_ ¢.8i'bon i_._tmcn_ _nits.

Ti_ t_e_tm_nt system will Consist of _o gr'&,u]al" _dv_J_.d c.,'_rbon(GAC} u_i_

(Figure 3-3)_ T_e flow through _ch _dsorbcr will be pmssur_ ¢onU_olled aliowing

optimum con_c_ _o 200 pounds of GAC, which is capablc of adsorbing 32 mg VOC

per g_m of OAC. Thc unit_ wiI] be ¢onnec_ in l_all¢l :o malntal_ _ average

conhlc_ 6m_ Of 6 minutes. Th_ GAC system will _u¢_ _ny VOC _coun_r_l to

b_low r]on-dc_:tab]_ I_veI_ aid riley achieve _ome reduc_on of h_v./ melal

conceri_"aI_on s.

Th_ discharge from the GAC u_its will be directed to a 70,0(_ g_llon holding

t_',k, Wz_er from _he well dev_.lopment, s_p-d_wdown t_s_ a_d conslant discharge

pumping t_st will b_ stor_ L_ the homing _k. Thr_ water samples will b_ coll_tr.d

fi_m t.hc holding tank after all water fl'_m =he pump t_st _ been pro_sed through th_

GAC system to document li'_u_d v._t_r quality _md to identify whether _ddifio_al

_r_a_m_nt would bc required. The water samples wil] b_ _oll_ted from s_a_le a_as
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of the tank using a bailer co obtain aliguots from all levels in the tt,.nk. The water

samples will be m_aJyzed for vola_ie organic compounds, scmi-vola61es (incl_dlng

chlorocetophenone), pestmides and PCB's, meeds, thiediglycol and mustard.

Verbal authorization has been given from the City of Memphis to _dinw effiuen_ from

the GAC m.'atrnent system to be discba_ed into the sanitary sewers. The tentative

approval was based on an estimated dlmhafge of appro×imazely 50,C00 gallons of

effluent over a 36 hour period. If pumping is extended to 48 hours, the di_harge

qtla.nlity incrPa,les to 65_13430 gallons. The result$ of the analysis of the wate_ in the

holding tank will be presented to the Corps of Engineers, the USF_PA _id the City of

Memphis along with recommendations as to further treatment that might he needed

prior to discharge to the Memphis _ila_ sewer. Upon approval from the USEPA

and the City of Memphis, HS will discharge the treated water to the _itary sewer.

The incadon and timing of the discha_ge will he e_rdinated with the City of Memphis

and DDRC insedlabon aothcnues.

Decontamination of the _-t.ated water _torage tank will consist of coUe.ALing the

sediment and puddled water that remains in the temk fullowing discharge to the sanita_

sewer. Excess water will be discharged to the sewer as practical. Remaining water

_nd sediment will he drummed _md hmdled as cut_gs. Afler the tank is

decontaminated, approximately three to six inches of potable water will be added to the

tar.k to stabilize the liner until the tank is again used in the RI/FS phase of the project.

3,g F_)m.ning Test Data Reduction

The pumping test data w_li he analyzed using Boulton's waler table analytical

method. This method is the best suited analytical metho_ for use at DDRC. One of

the a._umptlons of this method (and almost every other common analyncai method) is

that the aquifer h homogeneous and isotropic. The degree to which this assumption is

met will be evaluated based upon the drawdown in equidistant observationwells in

different directions. Ano_er common assumption is that the pumping wee is fully

penetrating. The information available from the initial Remedial Investigation indicates

limt the saturated thickness of the Fluvial aquifer in MW-10 is lg feet. The pump tes_

wall will have a screen length of 15 feet. Additionally the filt_- pack will extend a

minimum of 2 fee_ above the top of the screen. The saturated thickness will dab:line

with the drawdown induced by the pumping. For the purpo_ of this test, thereft_re,

the pump test weI1 will perform a_ a fully penetrating well.

In the very ea/ly and late stages of the response to pumping the Bouhon

SL01a/_7$gln3DRC3 3- 1 6
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eqtmt_ons _r= id=nfic_ m the Thins _qua_on znd the Jacob approximation. These

rne_hods w_]i be appli_i m the da_ _n addition to the BOLdton mefll(XL This will

pmvlde not only a ch_k of _he Boulmn method but may _Iso provide insight into the

character of the Fluvial _itu fer.

Water levels in the Fluvial _uif_r wLU be mnailor_ pHo_ to the test to identify

any 1ong-_rrn uc.ld in wa)r.t level and any tidal, diurn_ or b_ome_c effects on w_t_

levels. Barometer _'_ings from the Memphis _on loc_d two miles so_Lh of Dunn

Fi_d will be used for this purpose. Wa_:_ level da_ will be adj_s_i to correct for any

fluc_,_on$ due to th_ fac_3_.

_l_e 7_r_3ORC_ 3-]7
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Previous studies conducted at I)DRC indica:e that the ground water in the

Fluvial aquifer may pose a potential be._Jth risk. The _vo factors con_-huti_g to this

risk are the contaminate which were discove_ anti the uncertainty of the integrity of

the confining unk, The purpose nf the thtenm _med_l measure ('_ is to mitigaie

foyer migrauon of the primary region of volatile organics azld he,_vy metal

contaminants until the extent of the plume c_n be degreed and final remediation c_n be

implemented.

Completion of the IRM Design Plan will provide the rationale which will he

used for developing technic:a/specifications for a ground water pumping and treatment

syxtem which could he thstniled in the vicinity of Dunn Field at DDRC. The I[_M

Design Plan will consist of evaluatinn of the following areas.

4.1 Ground Water Cleanup Levels

Cleanup levels will be established for the discharge from the interim ground

water u_atment sysmm and for the t_rget residual ground water composition as a result

of the interim _eatment system. These required cle_up levels for volatile orgmies and

metals will be deve2oped in consullation with F-PA, the State of Tennessee, and local

_gulators. .

The discMrge hrnit_ may be affected by the interval, duration, rate nf discharge

and ground water disposed option selected. The tentative goal for the level of residual

ground water cleanup will be used to evaluate the effectivea_s of the mterirn pump _ad

treat system. Both of these cleanup levels must meet the approval of EPA, the State of

Tennessee, locni authorities, DDRC and the UllA C._.

II 4.2 Treated Ground Water Disposal Options

I
i
I
I
I

Di_osni options for the effluent from the interim _'eatmeat system _ be

identified and evaluated. As a minimum the following aptie_ will be considered:

rinnjecdon into Fluvial aquifer, discharge into surface drains or storm drdns, diSCharge

into the sanilary sewer system for further treatment at the public owned treatment

works, or tranapon off sit_ for fo1"d_er treatment and/or ullS.mat_ disposal, la eddllloa

to the shoz-t-t_rm effec_venes$, the pot_nlial long-_ effectiven_ of each oplion will

I $141 t616759_¢DD RC3 4- I
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be evaluated. The options will be a_elyzed for fms_bility bksed on the folto_ng

evaluau.on cz_teda:

m • iVLinlmizadon of the potendel for human and environmental exposure to

contaminants;

• Compliance with ARAR_; "
• Compatibility with possible final remedial measures;

i • Reduc6on of taxlaiLy, mobilJIy, _d volume;
• Short-tetra effecdven¢_;

• T]ow_te of di_.harge;

i • Implemenmbility;

• COSt;

• Regulatory acceptance.

I 4,3 Air _"m;¢¢ion Evaluation

Air emissions resulting from ground water recovery opemdon_, interim

I _Urnent operations, and effluent dispo_J wflI be evaluated. F-sdmates for al_system

emission loadings concenWadons, end flowra_es from the facility wLU be made. These

factors arc dependent upon the Lntefim treatment system and dispose,/options employed.

The State of Tennessee and local authorities will be contacted far air emission

guidelines and any associated W.nmt _nsidera_ons. The regulalor] reqmremenB will

be used to deterrnth_ if the anticipated air emissions will be allowed from the facility.

If _, the fea_billty of complying with the air emission s_dards will be evaluated

based on technical and economic implementability.

4.4 Hydrogeologlc _pa©t _ent

Exwacdon mad disposal of the contaminated &rid mated ground water may pose

physical and chemical impact_ |o the aquifer itself and to the public he_dth and the

environment. To a._ist this t_k, a gmtmd-_ter flow model such as MODFLOW or

PLASM will be used to design well field layout, contaminant capture zone, volume of

w_ter to be extracted, and time frame of operation. Natural _:_ource.s required and

dispoxal impact v4ll be evel,,_t_ If disposal is by reinjecdon into the FZuvial Attulfer '

the impact to the hydmgcologic system will be a_-_ by computer sim,_l_tion.

Both MODFLOW a_Id PLASM are finite difference ground water models.

MODFLOW was developed by the US Geological Stzi_ey (McDonald and ]-Iadoaugh,

1984) and PLASM (Pdckett znd Lonnqui_t, 1971) by the Illinois State Water Survey.

SL01 e167591/Z3DRC3 4°2
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Input data will be derived from the KI flaw, 1990), the pumping test discussed in

m Chapter 3 of this work plan, and any further findings derived from the RI/FS Follow-
R_

On activities.

4.5 Permit Requirements

The permits required for the mrerlm remedial me.a.sure will be dependent upofl

the treatment system and disposal opfion employed. Inquiries will be made to federal.

state, local, and DDRC installation authorities to determine the pernuts which will be

required. The permit requirements for well consmedon, interim treatment system

eonstr_etion, operation, air emissions, a_d tn._t,-d water discharge will be identified,

I Copies of the forms neees_ry to complete the required permits will be obtained from

the responsible agency. The corresponding le.xd time for each permit preparation,

review, and approval will be investigated a_d assessed. Any applicable fees associated

with each permit will be determined.

_ ] 4.6 Identification of Treatment Alternatives

_ I Inte_m systems capable of mitigating ground water contaminant migration and
treating water pumped from the Fluvial aquifer will be developed, evaluated, and

rc_mmmendea. The design data used to develop alternatives will be based on the pump

test to be ccmpleted under this _t_,_ment of work ;_qd the PJ/FS (Law, 199fi). The

alternatives proposed in the Pd/FS will be evaluated along with any other technologies

based on short-term and long-term effectiveness, economics, technical feasibility,
regulztot_ requirements, environmental impacts, operating period, and ahnqllavy in

sailsfyang the s*atutory- demrminadons for Interim actions. The following nine
evaiuauon criteria,recommended by EPA guidance, wall be itst'_to serge_ each

technology:

• Mthimi',_rion of the potential for human and envimnmentaJ exposure to

contarnLrtantS;

m • Compliance with ARARs;

• Compatibility with possible final remedial measures;

• Reduction of toxicity, mobility, and volume;
• Short-term _ff_dveNe_s;

• Flowrate of disehnrge;

• Implementability;

• Cost;

_ $_1616719_I_DRC1 4-3
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Regulator_ acceptance.

Using these criteria, _e aflvantages and di_dv_ntages of each alterna_.ve will

be di_ussed. A recommended interim _'eatment zystcm win be presen_i for the

prefe_e_ alternative. The selected remedy w_l be the alternative found to provide the

bes_ balance of wadeoffs among the ev_l_uon criteria li_te_ above. Ra_onale used for

sel_fion of the recommended option will consider _m adaptation or deigning a new

facility, based on _]y available "off-the-shelf" Teelmologle_. In afldi_.on, fi_e _ystem

selected will be designed in a modular manner so tha_ it can be easily wan_ported

within DDRC and removed once recovery actlvltlex are complele. The optlmum

locations for the placement of oq_ment _.s_oclated with the recommended alternative

will be discusS.

4.7 Cost ]Estimates

Cost estJmatcs w_]l be dcvelopefl for each inseam remedial measure ¢v_iu_te_.

The cost estimates will include eztlmates of _e various capital COsts and annual

operation a_d maintenance ¢ost_ for _c recommended _esign life of the facil] W. A

uniz p_c¢ cost _mate for a convenien_ uniz of _.o._t will be ]_repa_ for e_ch

alternative.
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5,0 REPORT PREPARATION

DeUvembles during this project sh_ll conform to the speciflc._tions of the

USACE, Huntsville Division. Four speml_c deliverables will be przpzr_ _s pan of

this study, as listed in Table 5-1. These deadlines _e conslstent with the sche_al¢

e._sume_i in Chapter 7.0 of ttus Work Plan.

5.1 Pump Test Te_hniral Me.morandm

A technic_ rnemomndum will be prepared to addre_ methods and procedures

of da_a reduction and associated assumptions. Computations and raw dam will be

a!opendixed. T_e repor_ will pJ_-._e_t:

hydraulic conductivity

Wansmisalv_ty

stora_iviry

• weJl yield

• speci_c c_p_city
• i-adi_ $ of influence

m 5.2 Enghleering Report
Ti_e Engin_Hng Repor_ will pre_nt all _.ul, at_lysis, _d recomme_tions

i and shall be arian ge_ _cording to the followlng outline:

1.0

2.0
3.0

EXECU lt_rE StrMMARY

SCOPE OF S_VICES

Stt_ CHARAt_ I_ZATION

3.1 Site Loc_fion _nd History
3.2 Topography and Geology

3.3 Surface Water

3.4 Ground Water Hyc_mgeol ogy

3.5 Summary of Previous Investigations

m

i

i

i

i
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Table.S-I

1,is1 of DeUverab]es
Pump Test Work Plan

m De.scnpfion Revised Delivery Deadline

Pump Te._ Technical Memorandum 16 Nov 92

D_% .Engineering Repon 18 Dec 92

Draft Env_onmenm] Assessment ]8 Dec 92

m Dra'% Section C Work Siatemenff 27 tan 93

m Technical Rrxuiremenl_

I

I

I

I

I

I

1
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I 4.0 KEMEDIAL A_,'ttON OB2Et.±IvES AND CI_i_J_,IA
4. I Appllcabie or Relevant and Appropriate Requirements

4.2 Ground Water

l 4_2.l Cleanup Lcve.I_

4.2.2 Attainment Are_

I 5.0 _ AND DISPOSAL AL'I'F_R_ATIVES

I 5.1 Idendf_ and Screen Technologias "5.2 Disposal/Treatment Altaa'aafives for Ground Water

5.3 Compaxzdve Analysis of AJUsrnadves

I 5.3.1 Cntmia of Comparison
5.3.2 Evaluation of Alteraadves in meeting Criteria

6.0 HYDROGEOLOGIC IMPACTS

I 7.0 CONCLUSIONS AND RECOMMENDATIONS

8.0 REFERENCES

I APPENDICES

I $,3 Envir_.m_ntal _ent

An environmental assessment dOCument will be prepared for the signature of the

1 Commander, DDRC. The _s_,'_sment will address the di:_sion to implement _e

approved interim ground water tixatment facility at DDRC. A discussion of the

impacts community concerns with the inte_m treatment
en_ironmen_ _d

facility will .be addressed. The Envlronmeaad Assessment will be prepared in

m accordance with the National Environmental Policy Act (NEPA) _d applicable State of
Tennessee regulations.

I 5,4 Section C Work Statement/Tef.hnical Requ _ir_ents

m i Based on the results of the preceding tasks, a Section C Work Statement 1|
Technical Requirement" for the avi,,ueed IRM will be prepared. As a minimum, the

I | Section C documents wiII contain details within each of the following sections.I
1.0 BACKGROLrND

3.0 GEI_r.RAL _QUn__I_EI_£S

i i 3.I Interim Remedial Measure Design
I 3.2 Interim Remedial Measure System ConstrJction

SLO [6167592/DDRC _ 5=3
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3.3 ., System Starmp and Provcout

3.4 Interim Remedial Me_surc Impl_m_nta_on

3.5 System Monitoring

¢.0 CHF.MICAL ANALYSIS FOR QA/QC

5.0 PERFORMANCE PERIOD

6.0 SUPPORTING REQUIREMENTS

7.0 PERMITS

8.0 COMPLIANCE AND REGLrLA'FIONS

9.0 Rm-_O.ENCES

Appendix A Chemical Data Acquisition Plan

Appendix B Well Installation Requirements

Appendix D Conhmct Data Requirements List

Included in this submission wiL! be a DD Form 1664, Dam Item Description,

and DD Form 1423, Contract Data RcquiremenLs List, which will provide a brief

descnpuon and schedule for submittals required in the Service Contract.

t
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6.0 _lli= PF.P_ 0 N

Mr, David E. Mizel2, P.E., Engineer, is the Project Manager for the

! DDRC proj_t. Mr. Robert A. Mann_ach, P_E., Senior Associate, is the Te,chmca]

Director. Mr. John K. Yu, Ph.D., CGWP, is the T_hnir..fl Director responsible for

hydrogeoIogy review on this project. Mr. Mirell, in I_ capacity a_ project manager,

will be res_nsible for the tcghnical, w.hednie, and budgeta_ objt*tives on this project,

, _ well _ the day-toMay coordination.

Mr. Lc_ Gorday, P.G., ]-lydrogeologist, will be responsible for ove*_cing in-

Itydrogeologist, will _rve as Pump Test Coordinator and be responsible for pl_mnthg

i and implementing the pump test. Mr. Joe D. Bauer, IIydrogeologist, will serve on the

Pump Test Field Team with Dr. Yu, Mr. Gorday, and MS. Roberts.

Mr. Daniel Currency, P.E., Environmental Engmee.r, wiLl be r_imnsible for the

activated carbon units u._d to pre-ueat the pump te_t water prior to di_tharge. Mr.

Currence will be responsible for procurement, instal]atlcn, ope/atlon, and demobiliza-

tion of these units.

All of these professionals will be resI_n$1ble for preparation of the Engtheenng

Repot L Environmenta] A_.w.ssment Report, and the Section C Work Statement.

Resumes on the_e people follow this section.

I

I

"'l



_ ENGINEERING-SCIENCE
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EXPER W N'CE _O_IAR Y ProJeCt Manager

5_veut_m year_ of cuvlro_l c_..,iag elp_ v*4t_ mdu_'_ _md _*-*'_io_ v_s_

_hmuc at ind_tnal f_:flmes _d ,,-*_tmii_ w_u5 _ms. ML_ged w-,.s_ si_ inv_ag_iom,
tmgm_'mg fea_:b,h W mudt_, rtmod,ll v...,_=m B L_ design, _ _ action projeeta,
Tavmuge_l p]llmr_ of _z_J_m prelude, r.-,-t% _nJladle orrv_m_ , _immrom_e_, _Ms, _md _r_[
othe* indLtst_d mimrla]s_

_NCE RECORD

1990-Dam Enginccrlng-Scl_ac_, ha¢.. Stl Louis. MiL_oarL _I_.=a.-d0u s W_le Manage'.

1989-1990 He_ge Rc.mcdi_i_nfc.J_gm_g. In;.. St. Louis, Mi._ouN. Divisi0n

19B0-19B_ Eawlr_m_ml $¢imcz ud _gi.l_erlng. Inc.. St Louis. Missoarl. Chief

.J_lri_', (198fi-1989). Di_t_l closa_ of I_.C_A bg_ f_iliti_ for

M_ssoun mdmnms, a_ad cloture ©f, RCRA hadfill m EPA Region V_.
Dzrect_l gromadwater mvmOsatiom for a Mimmui Dlsrg at Valley Park TCg

_ite. M_aged _r pump _ _z_-_, opecadom for c_Jori_m_

solv_ at Missouri m._u_adn$ pJ_t. P_fi_ Cfid_ path scb_giulmg
evaluation Of RM_$ pt_g'x_m for RocRy Motmtam Arsean I Con,o,-_tivtt

I Cl_mu_ _ia s MS-Proj_ _d P_i_vem Pm_t Platmaet m_re,C_mdtmte_ G_,,_ _ _ _ t_t_.*_,-ti_ tmdit s tit lil I_dl.!,tXnld

facll_, nalmad m_e_ _ a_v de_eloprnen_ rate*. Expert "._me._ teatimvny
for m_mmce =a'ne_ on pe_ole_m spill elc_mup. Dincm_ 8rotmd_atcr

_int_i,xg Depa,vtmtmt Net (1980-19g_1. N i_vesfi_ad_ _ud
Lmm_kulan of g'_z_,_er !_smp _md tre,_* _*u_ for chlo6-** _d '_lvecuts

at M,_un --,,,,,tfimm_g plato. Direct_ PCB rite mvestigadua far UNcm

Ele¢_c C_,_*_y _ a tu_ _omml _i_in_ i_i_, M_ cl_nup of dr/

mlv_t_ and _JudB_. ]hxs._led _p_n xtom_ _st_-._y fo_lowlag r_,,,e,etlon.
_[a_tl_d _iol_nm:diatlcm prujec_ of wttt_t, ht:_ adj_-_n, _ llllneds r_lrold

Mam_lm, IIRnola, I_;_-o Keatxtc_, Ahbm_ a_d T_atu.
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DAVa> E.mZELL, P.E. d 9
Project ML_tBer

Page 2

_*..*_ed Sm'cey of Weldtm Sp_g (_©mlcal Pbmt for U.S. Army. C.¢_r'41-_,*

Ih¢ r_diologi_tl,, .eaglneeri_g' t_d tmvlro_tal _ey for ,anmlum _d

Tf.*dt W_te lind v*.itstewatef ._*..._emtmt sutKie* for vaflot_ Midwe_l

• _DUCATION

M_$£ m Sy_wms _md Coauol E_ glnecr_g, 1974, ¢'a_ Westmm R e_.r _e 158Jver_/t_,C_¢velamd,

PROFESSIONAL ak _ILIATIONS

St. L_ms F_Sm_ Club.

Mettolmlltaa St. Lou_ Eegme=r_g Gulda.ee CO_me.il.

]L_GIS'iTP-,ATI ONS

Reg_tet=d pruf_ozta _ Engineer (Ml_urt, illinois, ia_itmt. Kantocky ' Mina_ta, iNeb_t. *

TIONS

A Compu_ Sim,,r* ,;._ Mo_J of Urban Runoff Poilut;_. M.S. 'T'h_sis _ We*te_

_U]_'l!!c_r_e Unlve_mty (19741.

?n_tlmt= _.,-,,,o,_ (April 1983).

AWRA-I]hnnm _e_, o Ao_atl Coafe_'_ (Atnll 1984). P :

_,*=,tiom Subst_:m TedmoIogie_ _-..;... (Alml 19L_,

Smueg_ e_ far C._....am_ Gmtmdwtt_ Pollu_tm Pmblema" F:t_.._4 u the Mttsoud Waste

Gromml t_ttr Poilutton CaaUol" _ M .v:_._n- at Mtmoufi wute Ctmtml Co_itlee

Almual Coo f,_ _._,.e Only 19881.



Bios_hla_l Data

Robert A. Mannebach, P.E.

Eavlr_..,..u_ E_ gln_-r

for study _t_ld

d_np of m_iclpsd _ we_tm_, 91m_ts_d dlsmb,_on sys_.ms, mumclpll wasa_w_t_t c.oll_uc_a systea_a

I i" _ Uettmnem pl=m, h.=_do_ w_ m,-,=._, pl==, md_mal _ trea,mrn, plants, =d

Soiree, I_. Semur Asaodate/Omce Manage. (1989-Date).1984 to P_nr Engineering

Res_o_bl¢ for the .,...oeme_t of the ES St. Lores, M ls,_an 0 f5¢_. "i_ offi_

I c_ndu_ pr_ in tm_,5,_nd stooge tank Ik_e_,_'_me_uo_,I Lnd_smal/hn_,'dotm "a,'_, mv.olcipd _tew'at_r treat_t, wea_r tr_rmem.
st_t_ ¢.onveyanca: and eaavlrunm_mml studies. Cfie=te]e mchute mdt_me_,
v_t_-/w_t_u_t_r at_hor_i_, _._i¢lpaht_ _d the l.lmt_i St_,_ Goverai_mt

i1 ., oool.
Techv_calManaserofDer, ign (198B-D_). F ,"_]_ib leforovea'_ewofidlE'_

des_ mje_ i_ the _ Uelt_l ._,-,_' Activicim i_=lud_ n:v_e_ng projects,

_P . .

Policy _d *_i_g offi¢_ ill markelingl_zllk_g, proje¢* pie.runS _md proj_.t

lk_n and MxmldpaI Studies Depamnemt Manager (1986-I989), _it, l¢for all Dep_,_, itctiv_fim in the ES Flurfa_, Virgx_a offlr_ incdlldm_

_g, _, F_je_ rewe_ and _._dxry _1. De_anmrnl _gn
proj_'_ metude * 180 mgd m,a_cipal waslmvtter t.--_.t fAc._ton fagJhry, a

I 1700 W'I_D _ludg¢ _vey_g. smbillmxic_ and _ge f_!gy, aa_ t mgd
5

wxtet o_._,_, plaint xt4th • 10,000 foot, 12 Cn_h v._r mare _ad a _ 8pro

I Al_.*- Use plan for • 60 mgd _te_ t,_-'_ plaint and s ShriKe
MtJ_tgemnl_t Plum for • 72 l=gd v_tewatef t..-. _,..., p[it_tt. _J_; ot,,.4 _ Smdies

8ro_ for ES, ;_l,,a;._ _fiag md Vmje_ "_'_ orgsmm_on.

I Desi_n _ Manager (1984-1986), Re_emlble 1"_ the desisn of a $100

tr_..t pl., Plant =,.._,.a bar --.. ,., pnmm7 ._u mnui_,. _u--

rJudic _ filmdom, twin _O-imm.h _iv_ oxa_'alls, sludge_o_e_tl,,_t'*-,-3, t filter

i
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ROBERT AI MANNEBACH. P,E:

Eavlm_menud E1tgLaeer

Page 2

1982 m tgBa Bro_,_ & CaldwclL AIl=a. Gc_rgll. Pi'0jcct Manager. a=pomibl_ for

pttpanag p_li,_;n=, 3" tlesig_ reports L_d Final dtsign do_gm_ats for 6 mgd

axgoaslnn t_ an e.gistlng 6 ml_d m_¢ipal advaae.td vcasmw=mr tt_mtmam plaaL
Plmat in¢]udtd bar _'eePns prlma.q/ _4;m*aratio_, ¢ twc-sm_e =dtn_catlom

ieaiv =t._i *lt_g¢ _smm. filtrltJoa Lad a slud_= di_lvml air flomtioa sysmm.

197_to1983 _ag/_ttKaS-$ci_¢_, In¢, Design Department Manager. (19a2-1_'83)

R_33omibl¢ for de.sigla activiti_ ia _c _ Ad_mta, G=orgl= offi¢= including
project review qmthty ¢o_uoL l_pmxmtmt projects inclad* the expaasioa of

s_vcr tll mm0J¢ipai gn_[ indt._fiil _'=-st¢_ tar t**,t,_-_t pla_ts.

Pn0ject Mmmger (1979-19B3). Rcs_poasib]e fo_ sevenal _a_imo_me_tal sradi=s

ua¢t_dlng ;i =m]ita_ guldattc= m=_th_[ oft s_t¢-_dle-s_t oi[/_w.stcwatcr scparat[0r*
t_ehno]og_, a waate*vstet trmttabi]ity soa6y for ¢=mdy man_fac_rtr, L_i Im
mveatlgative study _val millng a romtlag '01o]ogi¢.tl e_t_ctor syste_ failure _t a 6

m_id _r Cr_lLmCmtplant. Re.spc_s_b[¢ for f.tvera] w_mw_ted tr_.atm_t

p]_t dt_gn project* i_cludi/11; i tlcw _10 i'_m plgztt tr_stmg metal fmlshha_
vaJtcw_tcr at _ Ar0ay =mmtma[iO_ pl_t, a II_W 203 _m p]_t tr_ttlng

¢.omammate_ grouadwamr, a modi_catlo_ _d _xp=mslo_ of • 350 g'pm pbmt

treatti_ _llart_¢¢utle.al v.'e.stewgtcr a_fl _ mo¢ii(i_tllo_ of _ 10 mgd mtm_¢ipal
wIi3tcwa.t_r tr_lmpnt i_la_[,

1976 to 197_ Grt¢[_ & Iffo-_-- Ch_go, II]L_ols Projtsa Engineer. I_veioped _oac_pa_al

d_i_a reports oo sit= layout, fe_i systems. =lafiflr_tfon. I]_dgc daick¢_mg a_d
J[udg¢ de.'it=ring for a u¢_ o.h=mlcal $0 mgd mtmi_il0al wamr tr_twe=t pbmt.

Prepared final _e._ in _11rnPnls for t_ ©]an fie=tioa sysmm, tbe slad_= thickaai_l

s_sae_m _d tbe 4,t di_ rob par da_ sludge d6.watal_g system for t_¢ water

t ft_t_BI p]_t.

L-DUCATION

B,$. m _iv_l Xa _i=e_:fia_, 197_, UaJvtt_ily of Missouri. Columbia, Missaud

M.$. La Saaitary _giace_a_, 1976, Uatverslty _f Mimo.fi, Columbia, Missoad

PR OFF.SSIONAL A_ r u.IATION$

Rcgls_=r=d Prof¢_sim=d Engln¢=r (_igqourt No E-_4012. 111;n_is No, 062-_A$_26, G_rgia No.

12168, Florida No. 30161, V/rgi_ia No. 1607_, T_m=t_so= No. 228_, Ktmmck,/No. ]_3_3)

Am_i_ $¢¢ie_ of Civil F_agb_rs

A_'_ mm Water Wor]_ Ar_o¢il[tioD

WiRer Poilutioa Coatro[ Ee_e_itioo

MANNEBg.4 7/92
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Pag© 3

PUBLICATIONS

"Tae EffccLs of I_otg_c C._bo_ _ud Tcm_r_ru_ cm Algal Growth F_©dcS', M.$, Lhc_is,

UnJvet'_ity of MiLsott_. 1976. • .

"_U f_g AJgld C.acbo o UpU_e Ki=_ ", pt_md _ the 50_ An_u_ Wa_r Pa[ludoa Co,Ira]
Fede_fiua Co_©_e, Oclobet 1977 (e_o,,_k_rs: D.E. B_ _d J.T. Nov_).

"Mu_fio_ Mma_ufiw_.'_g WaJ_t_" Tt'_r_ut . A G_a_ Rc_ F_]iP X Ca_" Histo_"

pl_._g s ofth ¢ purdne Indu__r_l W_ ConI'e._._, M_y 19B2 (r_,,thors: M.R. Hc._kenbuly

ted W.M. ReiHy).

S_dard H_ma'book of Envimm_eatal E_gi_ee_g, M_Gr_w-Hil[ P_btishmg _mp_y, 1990,

C._atnbu[in8 Author _o C'hapt¢_ I, F._vh_am_La/ _ab'mve_g.

"Applic_l[ofl, (_f gh¢ E]PA Mu._¢ipa]TILE _t ¢¢o1: Va_" Examples', pn,_.nr_dat t_e 6Zad Smaua]
Mi_.o_ Water _0]1_ Coati A_ocla_aa, Febt't_y 1991 (Coauthors: J. Boos and T MorrO).
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_o_mph_d Dau

JOHN K. YU, Pb.D.C.G.W.P.

rl_roto_st

Dr. Yu has ovcr 1T years of com_Jtiag expeH¢_c_ m sur_c¢ sod subs_c_ co_*--;-_Gon

m_,,_ Lad c_,m ccllcman snd rcd-_"_ *,,*h_cs k_ to ptc_dc 8_]d,_c¢ _md r_oubl_hoonng on

v.a:_u5 hy_r ob_c pro_a m s A.5 a kyc_ro]o_. _ has _t_cd proj=a.5 o:_.._. "_dw_b ¢:ncq_ _

supply, a_d r_in_ _'_;--:=, gasoline aad chcmica! sp_.5, _ai and _le,_ 8cue.-';-: qaGo_ i_¢r-
cc_or dc"w_tc_g, _ast_tcr _c,_tcucnt _ uzb_ _noff, _.d m_ny o_¢r_ He has _._tcd

._. _=, r'UCERKCD RD

l_91-Da(c F_Tnncr_ng-S_¢u_ I_c_ A_Ci_ Tc._s. HTdrolo_st, "_.o,r of hydro_eo_o_
depar_me_UL Pro_de_ _¢r_nir'_ c_r_c_on _d 8'_¢_._ c_ hydro_nlo_ca[ _nv¢_.

_fiom [or _b¢ Amen o_- _r0iC_LS i_ud¢ _ _,ve_on _md work pl.ln
for imrnuu_Ikd bm_dom we._c d_posal skcs _'o_out T_ _r _,_ T_

Wat_ Com'_;_io_ and fmr an il_d_r.rlal _it¢ wi_ [r_d and _t,Ifa .. e_.m;_t_O_.

o1_¢ study for tb¢ Deparcm¢_ of _ca'_'s psm_ Pla_r !_C_A ¢Jos_¢; aud

p_mp_ tc_.5 for _odv_cc_ operable uml at Dd¢n._ Depot, Mcmp_s. Tc_-
-_"-. M-_*_ _d moukmz LIU:hydrogcoto_ depa_men_.

_0-1_1 Roy F. WC._On, Inc. Woodland H_s _'ali_¢_- Tevhnl_al dl,-_-, hydrology

_w_ D©nvcr, $¢aKl_ A_uqu_r_u¢, W_ul Creek, _d Lm _=l_s. Major

co_;_tloo and sub,donee c_ _ aper_m_[ complex buil_ oa old oll slu¢_¢

d_po_ _¢ near Seal ]_e_rh. C.a_orzla; the H_bor t_l_d $upc.d_n_.._t¢, Seat-
LIe, W*,s;-_on; the Bureau of I._d _-%_¢m_t Supcrhmd [_sa_ b_nonhero

New Mexico; and the DOE Me_md, ohio, _ffouadwater i_,,;"*,;_- _or the E,evi-

ro_ncnm] Rc_mra_cn prepare. A_¢d _ task _ _er for the hy&'c_eolo_ic _-

v_tJ_a_on of a $5 m_on Supc:Rmd lsnd,v_ in Momc_cy p_k, Csl_om_. F._mb-

drog¢oto_.

Trras Chief, En._oumenml Restorafloo ]_ranch. _n_ and tcc.J_nc_i man-

agement for sra_=s _d ._,_ol of Eszsrdom _ _ _m of the

s_c_ s_cn_cs _d ,.%_,ear_ Pcdcrmcd field work md ucSo_cd with

:cgutato_ _¢nc_e_ t_cug_out _c Unkcd St_es a.ud Guam. Cc_duacd surtax:

water _ud _'o_m d_tcr supply study for Shcmya _.FB, Att_ Id_ Attire.
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i Hy&_alcE_sl

•982-198g SoilF=_loraR_nCompany, SL ]Paul,Milme_gra.Prcj¢_ -_._¢_dor bydro-

_.ol_sa D_ecte_ s_ _md sub,uriah: v_i_ _Ne_ or"_dfilT _r &-

spiUs, ar_mc disposal _1_ POTW hgc¢_ aad nufl,ar pcwct Pl=_,, Projecu
](x.zted _t _';,,,_P.*_ta, 10_ NorLh Dakot,_ _ WL_nn dn

N1-1982 Mor_-K_,_d_n Company, Boi,_ ICxho, S_adzr hycL_l_sL Tm_hcd hydm-

19_-19_I Tcra Corporatlo_ Ber_Iry, ¢_llgQr_t_ _o¢ _oby_Jo_$L Pe-'_ormcd s,_r-
_._=_ subsu_ac_ hydro_¢ h_";_';^_ for oll field _po_J drink. _ gen-

pov_r !_lantsite s_I*'_^" Proje_ _irr_ _¢_¢ m Trca_. L_........ ("allt'om_, _d

1978-L_80 VTN Corollated, I_ h_c, California. So'or hydrologist. Pcffar=ed

orado. Key proj¢c_J _,¢rc _-_m_nt of 3urfa_ _J_d _oBl_d_lef av_lab_]]ry for

J _een knc_ ge_h.,'_al :¢s_rc¢ _rcm m C_Lgomm ted Hav.'_ hy&olog_calb_cRu¢ sm_ for UN. Bon_ m olyt_¢_ mioe _ Thompsc_ C_¢:k, 1,4_'_^; Tra-
baco c*.yoo sa_fl _md _v¢l oper_;_." _mp_t _a Orator= Cmmly, C_l;¢,_a; t_a-

_c_¢rm_ pow_ plan: _ Imper_ Ccu_y, C_I_Nm;=: _r_m mine hy@_-

Ic_c study for permit m_on _a lq_me Couaty, Te_: _8 arbau nmoff _dy

smc_as m Utah _d Color_4o.

- L_/1.1_S Umve_ity of At;zoo, T'_. P,_zr_ a_oe_tel_'adma_ _eareh a_saci.
a_e/_radaa_e mramb _b_,. L Pm_pa_¢ _ _ hy_o_= r-_'_-_h prol-

ects[n_u_ing a $1 _"n;^a s_r_r= coal ";_;-g =nvlronmmataJmoai:ox_J_and

rrrlum_on _dy m _tcru A"_'^-_. gold _e _g zer]nmaficn near

1_9-1971 Ta_w_a Sug_rCorp©md_, Hu_wN Gcacr_l _ T_'va_ kTi_daa ___-'_r.
Supcrc_d wazer me, IVo_mdwatcr moult orlng az_dL.cig_t/oa _er_or k O_;_ and

' 19_L969 Sec_adllcucemm_,CC_, T_iwan, Republle ©f¢'bln_Plazo¢__¢ader, _as_-ac_or,

_ _UCATiOK

- B.S. _ a_ water, Txi_m Cbu_ :4,;._ Ualvcr_rF, I_S.

I M._. hydrcloD', Unlv_iry ofAr_-* 1.9"74.

Ph.D_ hydrolo_/, Uai_r_i:y of Arizcna_ L_'7.
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Y_ J,.]C, and R-C. WometL "Grotmd v.'atcr t_oilutloa PO""'_tl of_ Fores: m_t_ll_,ion on

#a_,l. all uvlaI, _d ;_=_IITd_pm._ of th_ Na_weat - W°_k;_©e, Or eg,mt, aacl Idaho: pro_
cz_gJ of _¢ NWWA Ft_.t Coaf_'mce on NonSt_.eam'n Grmmd W_" Ix.mu. Ntaottal Water
We.it .,_._c_adm_ Po '_t_, O_=g_=, May I9S'7.

Yu, JY, G-_. 2_ew, ted _C. Woomn. '_drt_ _ a=_ a._,_,;_tt for _tiifcr =ucL
_nf Quo ,,_'_" Sou.them I_._n_al Grotmd Wttr._ Coafe_cr Sat A.m_m_, Tr_

septe_ebcz 19_,

y_ J.K.q.a_dfta _md tkc h_.yiek] wrlk of t_e _n Clair_-Mo_mt $i_ aquifer - • "itt't.u_tx-
_ _,mdy" pr_eatt ed az tht 13t.h_ i_ky Mo_tain Grotmdwat _ Co_ftrettcc. Gte_t

Yu. LK_ "Gcobycbxtdi_ _ mi_ratlo_._ of we21 fiead a,-,_ for aqulf_ m_mafiov_" a_ Am, u_
Co_ert_cc of A eF_cd _eae_'e._ Pre_re on Mw_pal and lm_._ia2 Wane. Uaiver_ry of W'_-

¥_ _.K. Mcauat of _lq_ T_t Procedw'_. _mttari 198:;.

Yt_ J.K._ ¢t al. "Geoh_drologi¢ ¢_a._dm-_tions of eo_l p_ e_ue_ts at th_ real tcrm it_i of _k=
]Port _f Va_.cottvtr, W_J_;,_gtoa: _._ }'all Metring, Ho_toleJ¢ Hawaii. September

y_ ffJ_ _md M.M. FogeL "I_ _eve_pm_ _f a combl=_, wate_ _.,,_l;_ iudcx.' W_ _-
_oumea Buae_, 1_(33, _g

y_ _JC "l'n e fa_acy of i_=.;_ ._;,_1 an_i st_-_now by _1_,_ 2 t_er_" .roume2 of .foi_
IVa_erCe_o_a_o_, Talvam, 8:1"6, Lo75.

Yu, J.K- "Toe ,,,,_;,. dc_t of tree-ri=8 data to p: _ii=t hy_elo#c prow.m_ of .-_;-afid ,_atcr-
near Tu=oa. A_n_" M-_. ,_-._. Unlw..'-&y of Ai_tma, 29"/4,

Y_ J.K. "Tr©c-t_g b'tdtoim_.' _umat o[So_ _ Wm_"Ca,u_, Tale."a_ _:19-24, DC-
¢enbcr L972.
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BiognLpl_c41 Dam

L_ L* Gorday, P.G.

Hydrogeologlst

EXPEP._ENCE SL_4MAE¥

T_ y_u_ cf cK_nco_ in rh_c_n_ I_md_a_ flow _ quallty m yawing hydrogeo]oglc

s_ _nd rLDglng fi_m si_eci_ m regioual in Scope. Rcspo_ble for aII a_ec_ of projc¢_ from

_an u_ repo_ p rcparadan.

ENIOF_R_CE RECOED

1991mPr_scnE Euginccting Science, Inc. Senior Geologist. E_mslb[_ _ot _ bycL'oE_olo_i¢
c._un_cx_l_Ja_ _d _l;_-._icm of _l Of _o_t_m;n_tion mI _ou_ was_

_s. desiS"a of mo_kor well net_cr_ and prcpar_tloo of landfill pen_l

Ippllcs_n_. R_view_i _,,acy cf ¢_lm_ monitor well networks _ ciesi_ncd
addldous _s recpfi_ in _'_-."s indudm_ _ld-lavere_ s_:..-..is, ks_l, glaclal

and regoli_ overlying unpezm_sbl¢ Ix_iroc_ I Su_d _e i_smlli_i_n of
m_lor we_ls and t_ b_c_gs &l RC_. sl_ _ AI_ _._o. Cc_c_u_ted

inve_igs_ic_ of Ih_ borrow _ of • la_d_i]] iu Ke_lcy. _vsI,,o_ extcul of
cc_l_n_tiou from _ spil_ snd l_dfills m Y_sas _d Mi_b_gzn.

1982to 1991 G_r_i_ Geologic Survey Branch, Envi_-._--_al pro_do_ Div;_on. Prir_pal

Hyd_geologlsL. (1986-1991). Pn_ips_ mve._ig_¢ m regluus_, s_d I_]
hyc_roEcolc_¢ sm_i_s. A_ivi_m in_!'_ "_ pr_j_l ccnc_mal_mlLoo _ncl
u_oagem_mE, co_sm_dou _md c_J_brsllon of £_oundwa_r fl_ models, ac_mfet

I¢_ng, e_mlu_ion of g_o_m_s_ qm_lily and _va_abili_y, ,_,1 v,_uion,
_valm_l_©n ©f grc_mdwa_ _.m;n_ion, s_l gcc_hys_c_J logging. 5_r_ior

" R_clro_e01ogis_. (1982-19_6). l_md _v_gl_r in byd_g_]oglml statics.
A_iviti_ iac]ud¢ _,l°_-_ 5 _cl cooduc_ng byd_ogeologi_l _nwsdg_©0_,

_an_o_ of proj_cl _por_. _¢_ng cxle_t cf ¢_nvlm_n_dD_ and Ib_at to

r_i_ _und_let wi_ pcnult rcqum_, soc_ installation Lad _lugging cf
wells.

EDr2 CATiOn"

M.A. _o G_logy, Mly 19_2, _u_ve_ity of Miami, Columbil, Mi_o_

_.A. iu G_logy, J_¢ 1_79, Un_ve_ir_ o_ _ou_h _crida

Geology ?i¢ld _._, Jinx-July 1979_ _mov/UuJv_irj

PR OFES_ION/_ _ _ u_L_TIONS

P_o fem_onal Geologic, $m_ of G_. l_.,._'_ 63_

pm fmmonal _ _logls_, SmU_ of T_-_'¢, l_"_r TN 1271

A_oci_c_ of Gro_m_wsu_ Scicuus_ _ _inmrs

G_gia Grmmdwa_r As_ociiclo_

G_RDAYL_
7_V_
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PUBLICATIONS

"The Hyc[rogoology of the Gulf TrougEl/AFalm:hic_la F._baym:st Aaza, G_,', Goor_a
G_logi: Suc_cy Bulle_ia 94, 1990. (Caau_o_ M.F. IG-tl._!,

_'h_ H ydrog=ology of To,.., County, G_orggl'. G(or_l Sure©y laR,--..-J;')a _ 80, 1989.

"Th= Hydrogcolotl _ of the C.mtst_ Pl;da SL_US of K;eh_d mad Nor_aem BRdce Cstmt_e_',

C,_,s;J GeoIoglc Sur,,cy lafor]_ C__,'Io - 61, 19_.

"Pr_'a;ags: A C_:ferm_ _ the W_atr Remur_s of Ga_l_a _ A_°_, A._ma', G:o_.

Goologlc Sarv©y BLdl_ 99, 19Z4 (E_d_ with R. Atom).

"F_¢ Hydrog:o]0gy of Allu'.d.] Aquifers in or Rordermg the Di_m:t Till pl_;._" Unpublished
M,A. 1"n_is, Uzuv_ty of Missottrl. Columbis, 19S2.

_k'_CIAL TRA _%_'_ G AND CLEARANCF_

Com_lc._d 40-bout he_l_ _d _afe_y tr_;R;n__ _r work _ I_,_doe_ _ _te _ud 8-hour

_.r_'_ tr=_n;._ in _mp[i_ce w_LhOSHA regu]_moas.

GO_AY_L ?_2
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DANIFI, W. CURRENCE, ¥.E.

Env_rormlmxtal Eag_n_r

EX_,R_Jq_E SUMMARy

Responsible for _ _ped in the devel_w_at of a w_k phm [_f eu_t_nm _ _re

• RI/F$ follow-oD study _t • h--_ous w_t_ d_. R_h_I blode.lF_a_'_" of F,'_,_'_hlo_pS_ol.
Four y_ _ t Nay F Civil Eagm_r CO¢_ officer provldcd c_l_cn_e_ _ e_,_agm S U,$, Ns_y

_a._'t_CE RE CORD

1991oP_._t Envlro.m_d _nSLu_r , F_g_a_n_g Science, Inc. $L Louis, Mi_un. _._ib_e _r

design af • gm_ad walcr h_._t m_nr sy_ for _ _n _ m_m and • _qJf_'$

follow._u work plan.

19_0-1991 Gmd_c A_tanl, Unlvers_ of MinuS-Columbia. Ermd_ resMrc_ funded by

pha_ m_ia. T_ug5: E_gm_ring Gral_ics c_un_ _ .m_erl_,,o,_ _,_,_.

1988-1_90 Din_cmr of ?acilhi_ _g_am'mg, Naval SUpply C_m_, r'_._, South Camllaa.

R_._on_ble for s_,._g _ _.,_,_d aud t_li_n_ t 52 mil]i_m _mmd budg_ to
_o;_ru • $145 m/lllon phymca] plural c_._| of avv._ly 60 _,_c_,

_)e for dl _ec_ of a $35 milli©o _j_ _ _d cc_m_dc_ program
including pl._;..g, 13_1 d_cum_mu_on, ud _--..;_m_ion. Di_c_d • one y_, $8

mUh©a effcn to _.it _-_o_ _ by hurrY.me which hlt f'_ad_ i_ 1_89.

1986-19g_ A_wmt R_i_cm Of_cc_ m r_o_e of Con_c_i_, Nawd Base, _.,4_m, South
Cm_li_.a. Admmi_d IX'_m_'nt of D_fen_- c_m_ts for r_m_caaa ud _Fmn

valued _ ove_ $_ _ll_©n. R_t_as_ole for _wa_t i_t_en quality race,

EDUCATION

B.$, m Civil En glnee_n g, 1986. Un_ver_ry of Missouri, C_I,,_ a, Mia_tu_

M.$. in E._'_L_"--"_ _ gi_e_,_n S, 199 I, Unive_ty af Mi_m_ri, Col.,mh;_. Mmaun

PROFF_ON ._" _"_uIATIONS

Pro f_nc_tal Eugla_r 0_ksr_an No, EN 024767)

_CIAL "[I_G AND _ I__RANCES

Completed _0-hour heath _d _f_y _;-;-_ _o: work m k=_-,,io_ w__s_ d_ _ad 8-ho_
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BlographicaJ Data

SUSAN V. ROBERTS

S_lor Hydr ogeologisi

_o, ggllD4c_ S I#'MMM_y

Muagcd =ovlronmeozaJ Rod _=-_'zlom v,_st¢ rcmc_,zla_ fcas_E W smdl=_ Lad m_stiga.

glom ia'mlvlag sou and gyotmciwater _.*=m;_=t;On by peuo[=um hydr or_r boas, ¢.bJorlnated s_lv_n_
mct2,is and postludes. Pr_j¢_ capcncnc¢ indudm _._k at gov¢mm¢at iosta2]afiom sad RCRA- s_d
UST-rohtcd sltm _,.a;_._. _utmdwazer flow modally, g=mLatL_e._l ........ nL _,d_ aq_'=_ test-

hag. _ad con_nfion_l field trrh_iqu_ of bo_ehole ]n_ soll _ed _t=r _mni_o_. and so[I.g_ Icz _:a_

Compulc_ m_le_n_ expede=_ with MODI%OW :o prcdia aquifer flow coat'dora az ca_brated by

_p te_t _U/LS. M_oagemcat _.i'_cD¢_ in 51_ [_n_ning_ gg_O_ I.pr_IPaXaLIDZl_d_dg_g_llilUo_ _d

E:_OE_J£NCERECO_

1991-Date E_ccrlog-Sdeace, A_lslin Teras Seaior hydrogeolog_st. Cgrrenlly mana_g
UST g_s¢.ssmcat _ad _amplia_¢_ prog_m. Involvefl ¢,ith aqgh'_r lcsl _md

te_m co-]©aflcr for Mt_T.ocmeU _ remedlaJ _nv=.,flg_tlon o[ r.velve _zcs _ovolving

fio_ _mpkag. _d gcop hylleal !iur_c_ _ foundation/or shs-spe_/fic rcmed/afion.
Prepared work plan/or $6 million project iovolvi_I rem_ _¢.'_mvn_, _d soil

n:mecha_iea of lorry USTs at Kctly._F"_, T_

1990-1991 _nc¢oTer2a. lot. A- _q- T *_" Project bydrogzolol_L Worked at ¢av_ro_en-

tgl ¢O_LSUitmgfirm _ pro_ec_ m_%_'r of US-£- aud gCR.A-r¢lazefl projor._
iadu_ag UST ¢Jo_re.. site ....... ".a_ and remed_afiom m_h reg_'d to

Fe_rol¢_ hydroc_rbcm sod pe.¢_des/herblad=s Losoft _d go_dv_le:.

gro_edw_tcr RI/FS proicms p_r*=;_;_E m pe.Lrolecm h_h'_boag r2aloriaaled
solv=nL_ a_td me_g[s. Fojprfica¢= /n g¢_sk-lLstlcal d_si_p0__o_d_tcr flow eom-

puter _ edcilog, aqaif_ mst_ =va_aatioa o[ rr_ncd_l she._afive_ _d ¢os_ vapor
¢_,_a_oa fe_ifi_, a_d field ,_k miag mil/gro_dwa_erDoil-g_s I=sfing.

Rmpom;oi= for proje_[ die_l/regul_ory t;_;,_

1997 lo_ep_a*.i matraczor to Mobd OLL Bake_fidd, _l;F_rala. Geologic cooaul-
_anL pan,pared h_ field e_plorafioo ofa po_-_;=1 off EwJd in aor_=ro Ca_ot-
am. Us=d suuct_-_ t_d stral_'ap'_c dam to de_=zmlo¢ potential for dovelop-
m=_c ia oa.shcoe/ogtbo_= b*'_-

15_5-L_88 Uai'_rsh7 of $ou_eea _'_l;I_mia. Los Aage.l_ t_n;_ami_ Rm_wch/t_l_
aash_at Performed s,,;._-tra_k ._*_ re.w._red to pr_uc= age calc_latio_
odth s_afied¢_l _ri_fioo of vm_om ge aiagi¢ prrMace type. T_.,_h, o_o_-

!_Y laberatmT.
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E.Lr_CE I_COI_

IgOr-Date l:_*_x_g_Sd¢ac_. Ine_ At_t_ T_a_ Hy_'olo_i and _oJtci "--=_'yr. F¢Id
tram le=det. RCRA s_'f, tec imFotmdmcnE ¢Jon_re an_ _'o_d,_a_r _/or a

weth at a h_,_,_oe_ v*'_Jtc ltedfil] ia south Tera_ P_ccmcd p_._iz_ and d_

te_u. A<_i*led m the _as:z_czJoa o[ moz_zor _¢Bs for a rum©_a] mv_Lz_fion at

MoCk'* II.A_ l¢or ¢¢ B_e, g'_ Pcdo_m:d _tc _._pcmom on _ddd: sJl¢_for

T *v_ W_Ier C._m,_;¢t;_ PA/SI pro_e¢_. Pen'crmed *_-d_._-otmd gora&e _k
in_'_*;_, J_zer_r¢c_tlon o_ aqcHcr _ tad rcslsd_cy sv._'y d_T_ for

E_ _TIOy

B.S_ hydrolos_ , Tzrict c_ St,_c Uni'¢r_cy, 1988

PROv_¢cxx}Z¢%LAFF[LIAT_O_ $

A-_o "_";''_ of GtottndwaI ¢r S,_rnl L_ au# Fn_,,,r'., Div_oa of Nal ;"'l Water W¢_t A.tso¢_-

B._I_H3 _OC 0191#
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The inst_dadan of the pump test we/l and piezome_rs is expec_d to begin

around 17 August 1992, assuming app_val of thls Work Plan by 7 Auguxt 1992. The

review of this p[a. w/I] be performed by Mr. DavM $kr[dulis of the USACE,

HuntsvgJe Division; Mr. Randy W£1son of DDRC; and by regulalory personne/ with

the State of Tenne_k-e and the ugKPA-Reb, ion IV.

Mobiliza_on and setup af the aci_va_ carbon units, _/ong with advance

pre_rat/onx for the pump tes_ ar_ expecm.xi to occur durthg the wee}: begirmlng 31

August 1992. The pump test _L_]f is planned for the week of 14 $ep_mbe_ ]992.

P.educLio_ of pump test da_a and preparation of the !0urnp text te_hni_aJ

memorandum ix planned by 16 November 1992.

"me Dra.r_ Eqgincerthg Report _md Draft FmvL'onmenmi Assessme_l Repor_ will

be _s_mblexi by 18 D_ember 1992. Assuming [hal review is completed by 15 J'anua_

I993, Draft FLnal versions of these reports wi/i be prepared by I Febnmry ]993.

Following comm_mLS on these reports by DDRC _.d USACE_ Hunr_viUe Di_slon,

Ftha/P.epo ns will be issued by 24 Febnm_ 7 1993.

The Draft $_on C Work S_.tement wilJ be prepared by 27 lanuary 1993,

followed by review by the USACE, Hunu_vlile Division. The Final Sc_.-rionC Work

Statement will be xubmi_ed by 24 Febmm 7 1993, the same ,i_r_lthe as for the

Eagin_r_ng _d Environmental Asse._smeat Reports.
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8.0 $11_..t-t._ALTH AND SAFETY PLAN

The Health and Safety Plan for the Pump Test well constrocfion and Pump Test

execution is presented a5 a separate ravcument and enclosed as Appendix A.

Sk0l_ A ,t/67_ 91266tDDRC2 8-].
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APPENDIX A

_rgl,_ HEALTH AND SAFETY PLAN

1.0 PURPOSE AND POLICY

I The purpose of this plan is to identify the health _nd safetypelicies,
practicesand procedures to bc followed during the inlilalsitsinvcstigadonat Defense

i DistributionRegion Central, Memphis, Tennessee. In addition,thisplan assigns
• responsibilities,establishes standard operating prucedurcs, and provides for

contingenciesthat may arise while operationsare conducted. The provisionsof this

_:_ plan are e..quaily applicable to Engine_rlng-Science (ES) personnel Subcontractors

sha_] Have HeaJth _md Safety Plans for work at DDRC.

i[ scope work summary for the pmj_t are provided
A sitc descnpilon and of

in Section 2. Section 3 pre_en_ the project team organizadon, personnel
rB responsibilities,and linesof authority. Sits-specificwainhig and madicaI monitoring
III

rec!ulremc=tts a.re conm.inad in Section 4. S_:don g presen_ a safely and heaith ri_k

m analysis. Section 6 contains the siteemergency response plan, a llstof emergency
i conmc'cs and a narrative for the mute from the facillry to the nearest hospital. Sitc-

specific mq.inrements for levelsof protcc_on are included in Section 7, and air

'_ monitoring procedures ate provided in Section 8. Sitecontrol me._urcs, including

designationof sitework zones,isconmlned in Section9, Se_tmn 10 provides tietailad

t sire-specificdeconmminadon procedures, and SeCtion II ouUines air moniEoring use

and calibrationprocedures. Attachment l isa Plan Acceptance form to bc filledout by

i all persormcl working at the site.

2.0 SJLI J_DF.,SCRIrt JON AND SCOPE OF WORK

'1 2.1 _

Site Name:

I

!
I

Sile Cont_cz:

Site Contact Phone Number:

USACE Contact:

Defen_e Distrthuthin. Re_ion Central

Memohls Tennezsef

Randy Wilson. EnvirDnmenml Coordinator

fg01_ 77T_$9_

David S_idulis

USACE Coma_ Phone Numbs: _205_ 955-5143

!
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I 2.2 SI l/c. HISTORY AaND DESCRIPTION
The Defense Distribution, Region Central (DDRC) is Iocamd on 642 acres

within the City of Memphis. Shelby County, Tennessee. DDRC is operated by the

m De.lense Logistics Agency (DLA) _ a distributionand stockpileenter serving

De--eat of Defense facilitiesof allservicebranches throughout the centralUnited

I thissited_te_ back to 1942. M previous dines,normal proe_dtti'cwas
States. use of

to dispose of items in damaged containers, off-grade products, surpins mamfiain or

otherwlseunwanted or unnt_dad itemsin trenchesin Dunn Field. TMS has ledpractice

to soil,grotmd-watcz, and surface-waterbeing con_ated by mamrials thatare now

cort$1d_ex]b_7_rdous waste. LO,_I_,,,t _trt_.s of contamthationhave been identifiedon
the main poninn of the post as the result of spti]s and local operations.

2.3 ScoPe of Work

Field ta._k5 to be performed at DDRC include the folinwing in the Interim

Remedial Measures (IRM) phase:

• TestWell Construction

Aquifer Execution
Tat

• Surveying

Field tasks to be performed as a paix of the RMFS follow-up include:

• Gecphysin,_ Su_eythg

_ Stradgraphic Teat Boring

• Monitor Well Drillthg and I_$tsI?_tion

• gur_eythg

Performing In-Sire P_ a*e.abilhy Tests

• Surface-Soil gamplthg

• Ground-Water Sampling

• $ urface-Water Samplthg

3.0 PROJECT 'IT, AM ORGANIZATION

I The project team. *_;_ned to the DDRC site, their responsibilities, and lines

of authorityare outtincdbelow.

I

I
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Senior leve! management for the pm_ect will be provided by Mr, Robert A.

Mxanebach, Senior Associate, who will be responsible for enforcing the requirements

of the pro_ect Health and Safety plan. Mr. Scott E. Rowden is the Project He._th and

S_,f_ty Office* _md will be r_ponslblc for administering, UlXlating and revising the

I)rt0cct He..flth and Safety Plan, a_ neeessaz'y. He wili perform periodic field audits

ensure that the provisions of the H_dth and Saf©ty Plan am being enforced. Mr.

Rowden will also provide t_chnical a_ist,'mce to the $it_ Safety Manager and ensure

tha_ accident repot_ art: submitted.

Th_ Site Safety M_nager will be resl_nsibI¢ for assuring that the day-today

project activities are pe_ormed in stx'ict conforman_ with th_ project Health and Safety

Plan. The Site Saf_y Manager is to be ind_pea_lent of _e project Manager mad has the

authority to stop work on _o site if actions or coaditions mx judged unsafe or not ir_

¢onform,xn_ with the Health and Safety Plan. _ Site Safety M_mager will

periodicalIy inspect protective clothing _d equipment, confirm each project team

member's suitability for work, COnduct the d_iTy safety meetings, coordma_ _mergency

medi_al care aad relxm any he.alth and safety d_ficfiencles identifie.zi to th_ Pr_t

Manager. The person designated to be the Sit(: Safer 7 Manager will be demtmlned

b _t'_l oa the nature of the activities curttmtly underway at th_ site.

All field team members m_ responsible for r-_l;ng and conforming to the

project Health a_d Safety PI_. No employt_ shall perform a project activity that he or

she be21cves may endanger his or her he2dth aad safety or the health and safety of

otheA'$.

"¢isitors to the work site must ch_ck i_ a_d out with the Site Safety

Manager. If visitors dt_r¢ enLran¢._ to the area of aefiv_ work _t the site, they must

wear th_ appropriate personal prott_tive _quipmcnt for the actlv_tlcs underway and

have t_w.e.ived the OSHA ,*0-hour training dis_u_e.d in 4.1 be.low. Furthermore, they

must mad this htcflth and _afcty pltm aad sign _,_ acceptant* form indicating that they

will _idc by th_ work t_l_ outli_ttd in this plan.

4.0 EMPI._ I_ TRAINING AND I_ _.I)ICAL SURVFfi" LANCE

4.1

ES personnel and subcor_t_actm_ art rtquirofl to r_e*ive 40-hours of initial

h_tahh and safety _C in _ ,.,_astc optxations (29 CFR Pa_ 1910.120 [el)

aad be currt:nt with required refmshe.r training prior to pardcipatlng in this project. All

ES pc_onnel engag_ in sit_ s_rvisory positions will have completed the 8-hour

$ t_l Gt675_2_12t_DI_ A. 3
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OSHA supervisory w_ining.

The Site safety Man_,ger is responsible developing z.nd conducting afor

si_-specific _raiaing program for on-sire personnel, This tralnlng should encompass

the following topics:

• Name of personneI responsible for site safety _qd health.

I • Safety, health _nd other b_-_ds at the site.

I • Proper use of personal protective equipment.

• Work px_ctices by wMoh the employee can minimize risk from

h_ds.

Safe u_e of engineering controls and equipment on the site.

Acute effects of compounds at the site.

Decontamination procedures.

Site laxthing must be documented by use of attendance list, NO pe_onnel

will be permitted to work without first receiving training.

I Daily safety briefing will [m conducted by the Site Safety Manager prior to

each days activities. The daily sMety briefing wiil include notificatien of the location

of the phone to be used in the event of&re emergency, the location of f.anitary fzellities

_md other in formaUan that may be unique to that day's operations.

1 a.2

"fh¢ Occupational Safety and Health Administra'aon (29 CFR Part 1910.120

I [fJ) requires all personnel engaged in operations involving hamrdous material to be

enrolled in a medical survnil]a_ce program.

ES u_ines the servicesof Hce_sed, localphysici2alsto provide medical

surveillance of employees at the various ES offices. Site porsormea receive a complete

physical at least once per year. More frequent monitoring is conducted as needed

ba._ed upon potential exposures and individual medical history.

I $.0 SA_t.t x AND H v.ALi ti RISK ANALYSIS

1 s.l "  mm liazm 
The products of psima_ concern at this jobsite are wide range of haJogenated vo]ati]es,

i non-hldogenated voLadles, non-halogenated semi-volatile, heavy metalsand pesticides.

$ LO 161_Y$92_23_*OR¢2:3 A._

I
I
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The properdas of these, chemicals are _ummanzcd in Table 5. I. If other compounds

are discovered at this site, the Health and Safety Plan _halI be amended, perdnent

information about the compounds shall be provided in Table 5.1, and an appropriate

risk analysis of the compound's ha_ds shall be communicated to the on-site

employe_s.

Lead ha_ been noted _s a contaminant in softs at the site. "I'ne maximum

conccntrat:on noted in the Soils wa_ 11 mg/Kg. In order to reach the PEL for lead of

0.05 mg/m 3, a totaJ of 5 gtxms of soil per cubic meter would be required. Particulate

conceaxtrations of 5 grams per cubic meter would cre_t_ visibiilty problems which

would _top work. _se of the low concentl"adon of le_,_ in the soil particulate

mordtodng will not be performed.

L2

Fiammable/combust-ible liquids: may be ignited by he.at, spa/ks, or flames.

Monitoring must be conducted to access the potendal for flammabin atmospheres.

Physical h=_,'ds may exist from the proce.sS of const:-ocdag monitonng

wells and coil_ting sub-surface soils samples. Extreme care is called for when

worsting _ffound drill rigs and other heavy machinery. Any per_n within 20 feet of

driil rig must wear hard hat, steel toe safety boots and safety glasses.

Ptrsormel collecting SLufface water samples from the golf course pond _d

Lake D_nielson must use a boat. Wearing personal floatalion devices and paying

attention to the dangers of capsizing should minimize the risks associated with this

activity.

Most field activities arc andalpated to occur outdoors during daylight hours.

Should inW_sive acilvides be conducted at night, site liJuminadon will be provided in

accordance with 29Ci-x1926.56. Wate_ level monitoring wiLl occ_ at night during the

pump test. Fneh worker will be provided a flashlight foz use in afta.s that do not

receive v, ut_er illumination from fixed lights.

Sanitation facilities _ be provided by DDRC.._dthrnatc facilldes may be

identified when woridng at some of the more distant off-post sites.

S.3

Adverse weather conditions are important considerations in planning and

conducting site operations. Hot or cold weather can eau.s_ physical dise.omfon, loss of

SL016t6759.X_3 _ 0R¢23 A-_
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_m efficiency, and personal injury. Of particular importance is heat stress resulting when

protectzve ulothmg decreases natural body ventilation. He.at str_s can cccur even when

tgmperatttres are moderate. One or more of the following recommendations will help
reduce heat _tress:

i = Provide plenty of liquids. To replace body fluids (water and

elcccrolyms) lost due to sweating, use a O. I lX:i'ecnt salt water solution,

more heavily _dt_d foods, or cammerclul mines, T/le Commercial

mtxes may be preferable for those employees on a low-sothum diet

"= Provide cooling devices to aid natural body ventilation. These devices,

efficiency.

• Long cotton underwear acts as a wick to help absorb moisture and

c_othTgthe skin from direct contact with heat-absorbing protective

• install mobile showers and/or hose-down Ineilities to reduce body

temperatureand COOl prou_tive clothing.

• In extremdy hot weather, COnduct non-emergency response operations

in the early mozmng or evening.

Ensure that adequate shelter is available to prbtec_ personnel against

hc_t, cold, rain, snow, or other adverse w_ather conditions which

decrease physzcal efficiency and increase the probability of accidents.

• In hotweather, rotate workers _ protective clothing.

• Good hyglcmC standards must be maintained by frequent chanee of

clothing and daily shower_g. Clothing should be permitted to dry

during r_t pediods. Workers who notice skin problems should

immediately consult medieni personnel.

i 5.3.1 E/Tectsof ,]l.,TtStress

tern Lf the body s phy_ologzcal processes fail to maintain a normal body

pmamrc because of ex_ve beat,a number of physicalr,'a,'donscan OCCUr. They

can nmge from mild reactions such as fatigue, initability, anxiety, and th_cre_sed

" st0l e_YJ72_3_DR _ A-_
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conoentz_don, daxtcnty, or movem_t to doath. SpeciHc firstaid b-eatmen_for mild

casesof h_.atstressisprovided in theAmerican Red Cro_s first_d book. The location

of Otisbook should be known at alltimes by the sitemanager _nd the book shouldbe

readilyavailableforrefe_:_cein the fi_Id.MedicaJ l_¢Ipmust be obtained for the more

_ous r'a_'_of h_t s_r_ss.

5.3.2 Heat-re.ted probl_m¢ iodode:

• H_I _sh: Caused by contlnuoos exposure to h_at _d humid airand

aggravated by chafing clothes. Dec_rases abilityto tolerateheat

w-.llas balng a nuisa_nc_.

• H_t c_mDs: Caos_i by pro_se petspi_don with inadequam fluid

inr_ce and chemi_[ r_p]acamem, _sp_oiQdly S_L_. Sign_ include

mu.s_lespasm and pain in the cxtremld_ and abdomen.

• _q_t exhaustiorl:Caos_J by h1_r_ sb_s_ on vzr_oo_organs to me_[

incr,_ d_znds m coo] the body. Signs include shallow breathing;

pale,coo], moist sldn;profuse sw_dng; and diz_ness and lassitude.

Heat stroke: The most _vere _orm _f he._tstress. BOdy must be

coolod immadia_]y to prevent seve:r_injury _nd/ot d_th. Sig_s

inclode red, hot, dry skin; no l_t_ir_don; nausea; dL_.mass and

confusion;strong,rapidpulse;and possiblycoma. Medical help mu_t

be obtainedimmod_a_ly.

5.3.3 Heat StressMo_dtorlng

Monitoring of personnel we_'ing impervious clothing wlU begln when _he

ambient tcrnl_ratun_is70°F or above. Table 5.2 presentsth_ sugges_odf_:quen_y for

such monitoring. Monlmdng frequency will in_ as tha arab@anttemi_rature

int_.¢ oi"as slow n_ov_ ,_t,.__ obY,_rv_]. H_t-$_1"_s_monltonng wiI_ be

p_fon'aod by a person wi_ a c_r_-ntF_st-a_dc_:rdficadon,who is_-_n_ to _cogrJ_

heat-s_ symptoms. For monitoring the body's recup_ra_ve abillt_ from excess

h_, one or more of the technlques lls_d below wi_ be used.

To monitor the worker, m_Lsur_:

• H_LI_: Count t_e radi,_J pulse dung a 30-second period as early

_s posslbie during the rest period,

5I,O 1_1675 _ 3_*OR_'_ A= 9
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TABLE 5.2

SUGGESTED FREQUENCy OF PHYSIOLOGICAL MONITORING "_

FOR FIT AND ACCLIMATIZED WO_SI/

Adj _smd Temperature 2/ NOrmal Work Fn_-mblc 3/ Iml_hla Ea_mbl*

I
I
I
I 1
i i

90°F O2"C} or _ve

87.5" -90°F Oo.8o-32.2° C)

82,$'-87.5 °F (23, I °.30.8"C)

77.$'-82.$°F (25.3°.28.1oc)

72.$ ".'D.5°F (22.5 o-25._ °C)

After each 45 mi_u_ of work

Alter _arh 60 mmums o f ",_ork

A_[_r _mh 90 m_ utr.,Tof wa_'k

Aher _h 120 mintLt_s of work

Afzer _h 150 ram. te_ of _rk

After t_ch 15 miDutes of work

Afmr mla 60 minutes of work

After clch 90 ml.ULt* of wark

After eamh 90 minutes of work

Aider _ 120 mL_ut_s of v*ork

I

I
I

I
!
I

I

I
I

I

t] For work levels of 230 ]dlocaloflesdhr.

2/ Calculate the adjusted air temperature (ta adj) by using this equation: m adj°F+

(13 x % sunshine), Measure air temperature (ta) with a standat_ mercury-in-gla_s

thaiTnOmetcr, with th_ bulb shielded from l'atha_t he.at, P.stimate percent sunshine

by judging what percent of time the sun is not covered by clouds that are thick

enough to produce a shadow (100 percent sunshine = no cloud cover and a sharp,

distinct shadow; 0 percent sunshine = no shadows).

]/ A non'hal work ensemble consists of cotton Cove.rails or Other Cotton clothing with

long $lc_ve.s and trousers.

$1J_151_75_2"?_31DDKC3 A-IO
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I 7 . If the heart rate exceeds 110 beau per minute at the beginning of

the rest perMd, the next work cycl_ will be shortened by one-dlird

1 and the re,_t period will remain the same.

If the hi:an ram _I exceeds llO heaL_ per minum at tee next test

1 period, the following work cycle will be reduced by one-third.

• Q_: U_ a clinical thermometer (3 minums under the

1 tongue) or similar device to mp_¢,_-_ the ore/ temperaatre at the end of
thework period (bein_ ddtddng).

1 • If the oral temperature e_._'_s 99.6°F (37.6"C) the nttt work
cycle will be reduced by one-third without changing the rest

• period.

1 • If the oraI temperature still exct'_ds 99.6°F (37.6+C) at the

i beginning of the next rest period the following will becyel¢

1 redtlced by ont-third.

1 I " No worker will be permitted tO wear a _mipermeable or
impen'ncabhi garment when oraJ temperature exceeds 100.6°F

(3gA°C).

1 5+4

i Permns working outdoors in temperamre_ at or below freezing may suffer
from cold exposure. Dtmng prolonged outdoor periods with inad_uatc clothing,

effects of cold exposure may even occur at t_mperatures well above fTeezing. Cold

1 cA'IX)Sure may cause s_vere injur / by fTee_ng g_xposed body surfaces (frostbite) or

J'e.selk_ in profound gene/_)+_._-I cooling, posslbly causing death. Area_ of the body

1 which have high surface ar_.-to-voinme ratios such _ fingers, toes, and ears aft the
.mo_t ",_"pribhi to flostelm.

1 I.ocal injury ttsulbng from cold is inrJ,,_,,_ in the generic term frostbite.

Th_ m_ sevea-aJ degrees of damage. Frostbite of the extremities can be categorized

1 into:

• Frost nin or ineini_nt fTostbit_: cha/_te.zlze.d by suddem bltmching or

I
I
I

I

winuming of sldn.

_: lkin has a waxy or white appearance and is firm

to the much, but tissue beneath is resilient.

SL016J6?S_I?J3_DRC_ A-I i
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l D_e_ frostbite: tissues _ cold, pale, and solid; extreme[y serious
injury.

Systemic hypotherraia is caused by exposure to freezing or rapidly dropping
temperature. Its symptoms are usually exhibited zn five stages: (I) shivering; (2)

apathy, listlessness, sleepiness, and (sometlm_) rapid cooling of the body to less than

I 9.5 F; (3) unconsolousness, gl_cy s_.re, slow pulse, _d slow respiratory rate; (4)

fn_._g of _e extremides; and (5) death.

I l 6.0 Eblk..KG]_. CY. !¢qPONSE PLAN

6.1

The purpose of the Emergency Response Plan is ro provide e.n immediate

ll source of information thai can be uriliTed in an emergency. In the event of an

emergency work vAli cease. The Site Safety Manager VAIl coordinate aedvides to assist

injured personnel and control release of :,.-o,'dous subst_.nces in order to minimize the

nsh to project team members _d the public. At least one person trained and certified

I I in first sid and CPR wtil be on site during NI on-site operations.
The work site w/l] be evacuated if ;_a_,do_s conditions arc detected. Tae

nature of the work to be performed is such that this is unlikely. The two major hacar_s

I tlmt would requu'e evacuauon are the piesence of organic vapors, de.scrib_in Section

7 of this phn, and explosive conditions indicted by the expinsime_cr (greater than 20%

of the lower explosive limit). If these condilions vailOCCUr, personnel ¢vacua_ the site

and assemble at a pia:e designated by the Site Safety Manager at the morning safety

brlef]ng. .
6.2 " t nd " '

I Distribution Region Central has its own emergeacy responseDefense

system that should be ainr't_ in the event of an emergency. If the emergency involves

life threatemng injuries, normaI decontamination procedures vAli be byp_scd. Normal

deeentsJnination procedures will be followed if injuries _ not Iife threatening.

i Table 6.1 lists telephone numbers of emergency contacts. The first conLact

should be to DDRC Security, wlio will arrange for an ambulance if needed Figure 6.1

shows the mute to Methodist Flosplial Central. If injt_ries are seriotts they shDuId be

contacted and briefed a.s to the scope of the eveftt if possible. To re_ch the hospital,

e_it the main gate, and proceed south on Airways Blvd. Take Interstate 240 wes_ then

I Intez_tate 255

1 $1.01_675_3SDDRC_ A'I_
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TABLE 6.1

EMERGENCY CONTACTS

DDRC Security

DDRC H.7_,'dous Materials

Response Team Coordinator

Randy Wilson

(901) 775-6677

(901) 775-4910

DDRC Flrc Marshall

Fire Department

Police

Methodist Hospital Central

1265 Union Avenue

(901) 775-6745

911

911

(90]) 726-7600

SLOI d/5?$_,_3/DDI_C3 A-14
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north to Union Road. Proceed west w the hospital.

'84 •

7

6.3

As soon as the emergency siruatinn has be_a stabilized, the Sire Safety

Mmzgar will notify the Comracdng Office _nd the p_,j_x:t manager of the incident,

Within two days the Project Health "& Safety Offic_ or Site Safety Manager will

prepai'c an accident report for submission m USACE mad ES.

6.4 _inv,.Rmakt.mm_

I
l

I
l

l
l
l
I
I
l

I
I
I
i

This plan will be made av_;l_hle to all personnel both before site work

begins and on-sire at any time work i$ undm",vay. The roum W the hospital (Figure

6.1) will be conspicuously posted at all times.

7.0 1 ,F,VFI ,_ OF PROTLL-IION AND PERSONAL PROTECTIVE
EQT.r_MENT REQUI_ wn FOR SII_. ACTIVl J I _,q

7.1 al 'v '

The personal protection invel prcscz_bed in the DDRC site is L_veJ D (no respiratory or

chemical prot_ve clothing) with a contingency for the u_ of dispo_l¢ Tyvek

covcr_s at Dunn Field. This r_lulwanent is based on the expected risk of v.xposure to

chemic.a] cont_._linants Imown to be pTr.svnt at the si_. The highest levels of

contamination have be_n found in the Dunn Field area. The_fore prote_ive and

monitoring v_inn:menL_ _re gre.at_r at Dunn Field than in other a.ree_ of the post.

Ambient air monitoring of organic g_.¢Jvapors (by Photthonization

Detec_rs such as _ HNu Of Photovac 11F, Flame in_i_._6_n De_tor$ such as an

OVA or colodmemc _nalysis with Dfagex tubes) will be used to seinct the appropriate

l_vel of personal protection. Figure 7.1 oufllne_ the a_ozls p_ts_nbed depending upon

the results of the monitoring. Figure 7.1 is designed for u_ in thm_siv_ achvilies 5_ch

as test borings, well th_r_l!_tion a_d soil sampling. If condltlons unsuitable for us_ of

L_e2 D p_ot_,_on az_ _:ncount_red, work will be t_.dn_)_a';, the area _vact_.tmi _L.nd

allowed to ventilate. If tha thresholds _tabIished in Fignr_ 7. l are _rc_ded after the

area has beea allowed to vemila_e, the Project Health a_d Safety Officer will ha

nodlled amd field work will c.ea.m.
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E The following pcrsormel protective ensemb]e is required when hamdling

cont,xmJr, aw_ _m'lpl_ or _!aipment:•
Vinyl or latex inner gloves • Oumr di_,_ble boot covers

i * Niu_Jc outer gloves • Disposable Tyvek coveralls
• T ea_her or rubber safety boots • ChermcaJ goggles

l • Hard Hat

The following monitoring equipment is required Only when engaged in

mtro_vc acdvitias, such as dzl]ling, soil sampling and wamr rumpling:

E • _ aalOVA. HNu, or Photovac 1xv (Must be c_pable of detecting

chinmform ;rod carbon re.chloride)

E • Explosimemr

• Dr_ger tubes for 1,1,2,2 TeWachlonx:thane, Carbon Tetrachloride and
Chloroform in Dunn Field (1,1,2,2 TeWaehloroeinane ¢oncenwahon

1 _tlmated by using vinyl chloride tube VC 0.S/A with 10 strokes.

Coneenw_tion of 1 l_m of 1,1,2,2 Tetrachloroethane will indicate 0.5

ppm vinyl chloride. Concentration of 3 ppm will indicate 1.0 ppm

vinyl chloride.)

| "rMs equipment must be awailahle within 100 feet of the field crew at oiltirn_ that field activities _re undm-way.

E | All Pe'X$°nndi w°ridng within 20 f°_t ° f a drill rig °r exc-avatlon ez!uipmentmust be w_g a h_ hat, safety gl_se.s _md steel toe _dety boots.

Each find tiara shall have the following items readily available:

E I Saf©t7 Phm including a sepa_t_ fist of
of Hcelth arid

emergency coomct_

E • First Aid Kit

I[ • Eye Wash Bottle• Paper Towels

• Duct Ta_

I[ • Water

E SLOZ_t675_l?_lmDI_C3 A-17
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plastic Garbage Bags

Plastic drop cloth for decontamination

Fire exRnguisher

8,0 _QUENCY AND T_fp_S OF AIR MONITORING

Ah" momtoring will be used to identify and qu_mJfy _rbom= levelsof

h_-_ious substances, On-si_e achvidcs which may result h _'borne contamination

(i.e., ddn;ng, rumpling, etc.) require poriodic air moniu)dng.

Min£mum Minimum

Typo of Celibrauon P_rame[er(s) Sampling

Equipment Frequency to be Mea_ure_ F_cquency Locations

Photoioniza I/day Orgmlic Vapors = 5-ftinter- • BreathingZone

don Detector • vels (while : Soil Boringssoilboring) Monitoring
4/hour for Wdls

m other si_activities

g Explosivity I/day Combustible 4/hour Soil BoringsMeter g_e.s -=- Monitoring
•- Well instal-

lation

i Drager None • Carbon Tetra- Upon de- • Breathing Zone

Tubes (check chloride tecdon of • Soft Borings

manufac- : Chloroform unknown • Monitoringlurersre- I,1,2,2Telra- compounds Wells

qui_- chinrocth_.nc with phom-

ment_) • 1,1,2 Tn- iomzauonchlorocthcnc date_tor

Diffusion None • Carbon Tetra- 10 samples • Personal

i Vapor chloride of I day monimrnigMonitor • Chloroform duration
Badge • 1,1,2,2 Tet_m- on workers

ckloroeth_ne w/grea_st

chance of
_poSIJ_'_

i of 2 ssmplaswiUbc
analyzed)

I

i
I

Sk01_?_g22J J?DDR_ A-IS
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i -, Irddal air monitoring will be provided by ES. ES will also perform

personal monitoring during the _te a_Sv_d_. ES health and safety officers willper]edica]]y confirm air monitoring data and review c,dibrafion and re_ord keeping

procedures,

i During inl_n_sive oo-si_ ope/'a.tlons at the work are_., orgm:ic vapor
concenu_tlons in the breathing zone will be me_ured with a Flame Ioni_bon Detector

i, _ O'L_) or a Photoioni_ti,_n Det_:_or (PIE,). If organic vapor concenwabon$ in _e
workm" breathing zone are above 1 ppm, then pe, dmi_r monitoring of the _t_t of the

• levamd organic vapor Concentration wiU be performed (after appropria_ work sire

i are t_) to iasur_ the safety of persons away from the work _te. If thepremudons

explorimiter indica_, atmo_hezes exceeding lO percent of the lower explosive limi[,

i work will be conducled only with non-sp_rklng fools and intnnsicafly safe thsti_menIs.
Work will stop and the _ evact_ted if the expt oslmlter indicates atmospheres grcaler

] than 20 percent of the lower explosive limit.

] Additional air momtoring requlrcmenu are nec_ss,_a-yat Dum_ Field where
there Is a possth_hty of encouncring ca.eoon tetrachloride and chloroform. Organic

vapor monitoring P..quircm_ts ate outlined in Figu_ 7-I,

Worker exposure monltonng will be conducted to document _y exposure

ofF.£ peru_nnel to organic vapors received on-site. NIOSH approved diffusion vapor

mordtor badges will be used for personal c_xposurc monitoring. The folIowing gener_Jprotocols will be followed:

[ _ The badges will be worn by personnel with the greatest chance of
exposure at siteswheae exposure is most likely;

I • _acigcswillba expose_ according to the manufacturers thsb-ucdonsfor8 houri;

• The two badge_ most ]itrely to indicate the pres_ce of con[arninzosts

i b_'-_don the P[D or r_L_ re-SulLswili be _ubmitted for analysisby am

AIHA accredlted laboratory. If the.ce saraple_ iedlmte vapor

concencaaons sa_e.Jybelow the PEL's, other willno badges be

submitt_ for analysis;

_, laboratoryaea/ysisrt_ul_ will be disclosedto the employee(s)

i monitored; a_d

[[ • The _alysis iv.suits will be placed in the cmployc_'s permanent

|
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I medical file for documentation of received.any'exi_3$ure $
m_

9.0 SITE CONTROL
MEASURES

The following site control measures shall be followed in order to minimizepotentL_J contzdninad0n of worken, protect the public from potential site ba_aTds, aJ_d

to costa31 access to the sites. Site control involves the physical arrangement and

conu_l of the operation zones and the methods for removing contarainants _om

It workers and equipment. The first a.spec{, site organlzadon, is disc,,¢_,._ in this secdon

The second aspect, decontamination, is considered in the next secdon.

II 9.1 . " "o - n Z

i If protective clothing, such as gloves and/or
Tyvek suits WOITt but

respirators are not worn (Level D-modified), the field crew shall establish a

I, I decont_anination _ to avold spreading contarninanLS off-site. The field team ]e_derand/or site safety manager shall be zcsponsibin for establishing the decontamination

_rca and for identifying and secuRng _se al nearby sanim_ facilities.9.2

i Site security will be enforced by the site safety manager or a designated
alternate who will ensure thai only authofiTed personnel are allowed in the work afca

and that personnel have the required level of pez'sonal protective equipment.

m' Site security is nc:._ta_y to prevent exposure of unauthorized, unprotected

individu_s in the work ;_.a.
9.3 Site Cemmumeatioq

Internal site communication is necessary to elen field team members in
the

work _ of emergency condisions, to convey safe:y information, and to communicate

changes or clarification in the work to be performed. If voice communication is not

i possible, the field _m members will use pre-Lrranged hand signals (and responses).

Radios and/or comp'ce_.-=d air horns may also be ,,..,_ for COmmUnication.

Work I_i¢e _9.4 Safe

To erasure a s'_ong safety awaxe_ess in.gram dm-lng the oper, ttions,

persoand shall have adeqtmtc training, this health and safety plan must be

COmmunicated to the employees, and standing work orders d_veloped _adcommumcated to the employees. S=anple standing orders for personnel entering the

l i st.01 s_s7592233/DI)lt c3 A-20
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work _ aLreas follows:

no smoking, eating, drinking;

no matcbes/llghtczs in zone;

use buddy sysmm;

wear approprlate persora/prot_c_ve eqmpmcnt;

avoid w'alldng through peddles, smthed soil;

discover'/of ,-_nusual or unexpected conditions will resultin immediate

cv_),,_,;nn _d r_..ssment of site coedldons and health and safety

practices;

Z conduc[ s_fetybriefingspriortoon-siR work;

conduct d,_ly/w_ll<lySa.f_tyme, tings as necessary;

t_ke precautionsto reduce injuriesfrom heavy equlpmcm and other

tools;_d

work only during daylight hours or with proper lighting if after dark or

in heavily shaded azea_.

The following guidelines will be followed whtle working on-site:

• _ - O_y qualified opcrztors will be allowed to operate

heavy edulpment. Subcontractors will be requir_ to use the safe work

galde, lthes included in the OSHA General Industry (29 CFR 1910) and

Constrdcuon Indusu'_ (29 CFR 1926) Smnc_d-ds,

- When operatingheavy cqalpment, such as drillingrigs

neat power lines,worice_swill _al_ cazc to ensure that the b_om or

rigging _ys malnmlns a safe distance from power lines (I0 R

minimum from lines < 50 KV). Higher voltage _'ansmlsslonbees

will require longersolh_cks. Tbet¢ must be cleared with the p_'ricul_

utility. Any unde_vand u_ilhy lines must also be located,and

appropr_l_ measttresmleen before relye.xcavalionwork or d_ling is

done.

• _ - All elf.hi,at equipment will be properly

grounded and class-appI'oved for the location.

• Machine Guarding, - All machiner/on-site will be properly guarded to

Sl.Olt¢67_ 3,'I_DRC_ A'2I
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pl_v¢l_t.eon_et wlth ro_dng shaWLs, blades, or gears,

- When work thvolves flammable matefials,

edequa_c venfilaung and control of all igniuon sources will be

n_daned. This may include:

Nonspa_ldng tools

Explosion proof equipment (intrinsically safe)

Ch_s-appeovedelectricalequipment

GrOUnding and bonding of static elccmdty sources

No smoking or open Iights

NO welding

10.0 Slit. SPECII¢IC DECONTAMINATION PROCEDURES

10.1 o t i "

A portable deconhamuiadon station wiIl be carded with the field te._m, and

will be set up at the site actively under investigation during field. The Level D-

modified dccontamuiation station wlfi include provisions for collecting disposable

protective equipment, w-L_ing boots, glcrces, respiratms (if used), and field

insh'_ments and tools, and wadfing hands, face, and other exposed body parts. On-slt_

pezsonnel wiU shower at the cad of the work day. Refuse from deconmmthation that

may considered b_7_,xio_s wi11 be left on-site for proper dispo._al by the Clicnt.

DeContamination equipment will inuiude:

Pla_c buckets _qd pails

Scrub bTushes and long*handled brushes

Detergent

Con tathe.i's of wa_r

Pape_ towels

I'_: gauge bags

Polable water

=Lene675_'_33mvam A-22
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II.0 AIR MONITORING EQUIPM_ USE AND CAL_RATION
PROCEDURES

ILl v i

To use the Photovac Tip, press the power switch and unlock ZFRO and

SPAN controls by mmlag rings ulockwL_. Set span control to 5 and lock spaa ¢onU'ol

by mmiag loc]dng _g coanterclock_I¢. AJlow Tip to sample clean air. Adjust z_ro

COntrol undi display reads 0.00. Lock zero control by turning locking _g counter-

ulockwise and observe sample concentration chaagcs. Turn Tip off.

The Tip is used a.t a direct-reading thstamment in colajuncdon with the span

gas to caJibra[_ the Tip, press the powe_ switch and unlock the zero and]6t. In oTder

span cont_'uls by ramlng inciting rings clockwise. Set span control to 5. Allow Tip to

•_ sample clean air. Adjust zero control undi display re_ds 0.00. Connect bag of span

gas to the tip inlet. Adjust span conwoI until display indicates the span gas

r.oncenu'_tion (usually IG0 ppm). Disconnect spaa gas bag. Sam#= clean air againI
_al,_ m-_ljust zero control undi display re_d_ 0.go. Lock zero control in. Sample span

gas again and readjust span control un_l display indicates the span gas concentration.

Lock spaa conU-ol in. Observe sample concentrations. The concentration of total

inM_hles is thsplay_ in _n gas equl_lem units. Turn Tip off.

,_ 11.2 " "

i To use the HNu, connect the probe to the inst_mment by matching theALIGNMENT key in the probe counecmr m the 12-pinconnector un the control panel

and twist the p_abe ¢ollncctor until a distinct snap and lock is fell Turn the function

switch to battery check position. The needle should nag within or above the green

battery arc on the scainplat=. If the needin is in the lower position of th= battery arc,

"I tlm lasmamcnt should be rcchaxged befor= use. If the red light com_ on, th= hattr._
shoaid be recharged. Next, turn the functions switch to the ON position and the

instrument is ready to t_k_ direct air r,_ding$.

_. DrZgcr Tubes can be ,,o.d tO give an instantaneous reading of v'aious
orgamc compounds. Their aim is to determine very small concenwations of a

compound in the shortest amount of time. To s_mpin with a Ot_ge_ Tube you use the
Dr_er Bellows Pump, select the apv_ue=_t= tube (for example a tube marked Beazene

to look for Benzene) and brtm.k off both ¢md._ on the pump's brtm.k-off plate. In_..ix the

tube into the pump head (the tulm should be inserted with the arrow pointing towards

I
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, the pump). There is a given number of suction s_rokes foz each tube/compound. _ch
box of tubes will have thslTuctions for how many suction strokes arc z'eqaired for hat

compound.i 11.4 ExDIosivltv Meter

II The Bioscnsor II is used for measuzing oxygen and combustible gas levels.
The ON/OFF switch is located on Me front of the case. When you mm the unit on,

wait a few seconds for the readings m stabilize. Checli che beu.r.ry charge and the

_l_ns before usthg the Biosensor. Set the T FT indicator to 0 using the gas zeroi

lmtenfiomcter on the side of the insmamcnt.

I I To calibrate the Bioscnsor with span gas, attach the flow regulator to the

i calibration gas cylinder. Attach the sample lines and balloon as shown in the figure

below. Fi]l the bulb/baJinon with caJibration gas. DO NOT OVER/?qFLATE. Fred

more gas into the baJloon a_ needed to keep it inflated. Wait for the readings to

stabilize. Then using a srnall jeweler's scrcwtirivcr+ adjust the span gas pot on the side

of the msta'_ment to obtain a steady rpad!_g which corresponds with the calibration gas

1 concentzation. Remove the ca/ibz'ation lines and let the Biosensor mn for a full minuteto flush out zay excess span gaz. Che_k readings, the combustible sensor shouId now

be ,'_=,_;ng 000% TFT in fresh air,

m. Oxygen calibration is performed by adjusting the oxygen po_entiometer

tm_ the instrument reads 20.9 porccnt.

I
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SLot 5/eT_9_.J3_D=c3 A°24
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Office Heath and
Sa/cty Representative
Enginc_'ing -Science, Inc.
425 Woods Mill Road South

Chett_Id, MO 63017
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A_ i A_;IIM_ENT 1

PLAN ACCEPTANCE FORM

PROJECT t_k,ALm_ AND SAFETY PLAN

Instracticns: This form is to be completed by each person to work on the

subj_t project work site and returned to the zafety manager.

I have read and agree to abide by the COntents of the Health z_d Safety Plan for

the following project:

Defense Di_trihution. Re_ion Central. Memnhlx Tennessee

Signed

Date
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