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SUMMARY

In 1977, a records search was conducted by cthe .3, Ammv Tosmic and
Hazardous Materials Agency (USATHAMA) ar Fort McClellan {(FTMC), Ala., to
determine the degree of contaczination at the installatior %v chemical,

biological, and radiclogical matevial (CBR), #nd to assess thg possi-

- - h

bility of contaminamt wmigration bevond the imstallation's boundaries.

The original 1977 sssesswent concluded that FIMC was contaminated with

chemical and rediclog:ical meterials, although contaminaticn TiLEration

bevond installation boundaries was not indicated.

The objective of this reassessment was to reeraluate the findings and
conclusiens of the original assessment conducted by USATHAMA. Tne
resvaluation encompassed the review of the original 1877 report, the
supporting documentation, and new data produced aince that repart.  The
reevaluation was restricted to a determinatios of contamination by
themical agents and relared compounds. The reevaluatian did nar itz lade

AT QTsiTe ViELt,

The gechydrology of the FTMC area is very complex due to the presence of
many faults, springs, high relisf, and numerous reck types, FPathwavs
for contaminant migration via ground water as welil as surface wo‘er

EX18%,

The reassessment identified the following poteztially con:aminated
training areas snd potential contaminants: {1) Area T-244 wi-h ED and
its byproducts; (2) Ares T-38 with H}, HD byproducts, and VX byprodu=zts:
(3} Range J wich HD and its byproducts; and {4} Range L with unidenti-
fied agents. Several! other chemical training areas ineluded ;n‘the
reevaluation have been decontaminated and can be used for surface

aztivities, In addition, four radiclogical xreas have beern

deconrtaminated and can be used for surfece or subsurface acrivilies.



-

An additional porencial problem 19 the land F1ll area where wasce

petroleum, oil, and lubricants (POL), #nd trichloroethylane (TCE) sludge

were reportedly disposed of in the past.

It 1s recomzenied that FIHMC:
l. Allow use of Traintng Areas T—+, T-5, T-6, T-31, T=3&, [ and I,
and 014 Toxic Training Ares; and Ranges ] and K far surface

ActlviCly.

2, _Allow use of radiclogical areas (Iron Mountein, Alpha Field, T
Bromine Fieid, and Rideour Fiald} for surface and subsurface
';ctiuity. Continue to keep the Radioclogical Facilities
containing the Hot Cell and waste storage tanks under

contralled usa.

3. Take no further action with regard to reported HD gpilis on

Ma1n Fosc.

4, Further investigate the Old Water Hole and/or the Unidentifirad

Range if they are located,

5. Continue existing surface use af the Acniston Artev Depat (AAT

dezonL &mination ares.

6. Datermine flow direcrion to ensure proper well location, &nd
expand the existing landfill monmitoring program te include
additional water quaiicy parameters {wi} amd grease, phemals,
solvents, arsenic, &nd to encompass the two land falls asdjacent

to the existing landfill,
7. Fence and posC Area T-184A, Range J, and Range L.

A, Investigate Range L by geophysical means to determine the

presence of buried mmitions. If leakiog chewmical menitions

i



are derecred, then USATHAMA wnll conduct sempling and-enalysic

of sediments, subsurface socils, and ground water for agents and

byproducta.

The following sampling and analysis by USATHAMA 1s recoumended after the
development of adeguate anmalytizal techaiques and applizadble critenia:
1., T-144 for HD-relacted subsurface soll and groundwater
contgminants,
2. T=38 for HD~ and ¥i-related subsyrface acil and groundwater
conbemlnants, and
Range J for HD-related subsurface snil and proundwstel w

contaminants,

111



Seztlon

2.0

TABLE OF CONTENTS

SUMMARY

GENEERAL

1.1 INTRODUCTION

1.2 FURPCSE

1.3 BISTORY

1.4 ENVIRORMENTAL SETTING

- CHARACTERISTICE OF AGENTS AND DECONTAMINATION
PROCEDURES

2.1 GENERAL ENVIROMMENTAL CHARACTERISTICS OF AGENTS
.1 Mustard {HD}
Y

.3 Sarin {(GB)

Ry S
—_

2,2 TOXTL COWMBOUNDS POTENTIALLY PRESENT AT FIMC

2.3 DECONTAMINATION PROCEDLRES AND CONTAMIHATION

POTENTIAL
2.3.1 SBurface Contamination Potertial
2.3.2 GBubsurface Contamimation Fotential

APPROACH

CONTAMINATION ASSESEMENT

Lol T=4 BIQLCGICAL TEST ARFA AFD T-5 EXPLOSTVE
DRDNANCE DISCHARCE ARES

T—6 AGENT DECONTAMINATION AREA

T-3] TECHWICAL ESCORT REACTION AREA

T-38 TECHWICAL ESCORT BEACTION AREA

T-I44, EQD AREA

-

- F -
b b R

iv

i
¥

k.1



—Doclassifing

IECUmTY CLALMFICATION OF THS PASE Wear Dars B i

READ INETRUCTICNS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. ALFORT NuwBEA 2 GOWT ACCELEION nn1 L MEZiMIEN™3 CATALDG MUMBER
DRXIBE-A S-14-R51174 | . -
k ﬂ‘rl..}rwmu-; I. TyRECF RESCOAT & SEmap cavImE:
BEeapsesament of Forr MeClellan Tinal
Anniston, Ala. 36201 & PEMFOMMING GRC. RESCAT nomEER
| L1304
7. AL THOMS B CoRTRACT iA GMAm- MUMBERS
B.N. McMaster, M,D. Toung, 5.A. Densghar, DAAR]] =B0-C-010"
C.D. Pollmar, and J.D. Marsh

P FERFOARMING CRGANIZATION N AME AND AGCRELS i &, ::ﬁf'.‘:;ﬁ:[:::;'n-u:c'lJ:!E; Thdn
Enviroomental Science and Eogineering, Iae,
P.O. Box ESE

Gaineeville, FL 32407 Bia

. CONTROLLING QFFICE MANE AmD SDDOREES 14 REPCGRT DATE -
Commaqﬁg:, Fort MeClellap Januarv 19854 0 "
Anpiston, Ala. 36201 ‘L MUMBER OF RaGES

&4
Th WONITORING AGENCY MANME & ADDAEIN M i Harmkcr bwm Conerelling Olioe) "W OBECURIT™ CL AL el this repor,

LS. Army Toxie and Bazardous Materials Agency

Eovironmental and Safery Diwistion Mrtasss F4a.
Aberdeen Proving Ground, Mg, 2101D a E#ﬁu:ui;ﬂm.-mncnuma

6. D:aTRIBUTION STATEMENT [af B o

Mstribution limited to U.5. Government agencles only for the Protection
of privileged information evaluating ancther command: January 1984. ERequests

for this document must be referred to: Compander, Fort McClellan, Anniston,
Ala. 36201,

17, DITTRIBUTION STATEMENT (o Oy Mbairacy animrey i Elaak 20, (1 ol et S R g

. MWeRr ENENTARTY HOTES

N/A

. OKEY WOMDE [ ol i bl da ol I T R T e — Idemtity by Blwch P |

-9 L-ﬁaﬂm.-m-h-n_-_,.-m_nryh L LT ——

A resssessment of the 1977 records search of Fort M:Clallan {FTMC},

Ala, wie conducted to reevaluate potential contamination resulting from
use, storage, and disposal of chemical, and biological, and radiclogical
.material (CBR) in past treining sctivitiss. The reapaessment did potr
include an onaite visit, Bawed op the findings of thiw TEaERESEmant ,
recommendaticons were pade regarding land use of faorger training sresc
and the need to conduct mampling and analysis is certain of Lheas areas,

LE-"
DD w3 FINTICE OF F by 48 |3 i F1E } .
Bl Caclaceifiey
BECUMTY CLASXTFICATION OF THIT PACE [ e Dara Fo e a]







Based on these and orher concerns, the followning sssumptions were used

in determining the font@minatlon potential:

1. Surficial agent contaminaticn below part-per-m:llion raage
(analytaical detection limits) does nol present ac acute
exposure hazard for surface ume.

2., SCPs for training and decontamination exercises were followed
and ware effective,

3. All sgmpling and =nalytical methods for ageats are wvalid,

4, Agent use and associaced decontaminants were limited to
Lralning exercise guantities unless storage, burnind, mer ather

disposel activitises took place.

Residual agent contamination potentially impinges upon two envirommental
sectings: (1) surficial soils, and {2) subsurface soils and ground
wvater. Previous discussions (See, 2.0) have indicatsd thet small spills
associared with normal traeining sccivities are not likely to result in
gurficial soil contsmination, but could result in Fubsurfuce
contamination with swall quantities of agent or byproduct. Larger
epilly may result in both surface and subsyrface s5il contamination as

well as groundwater contaminatilon with ggents gnd/or byproducrs.

The following discussion assumes that small spills of chemical agent
will not produce residual surface contanination, but could produce small
1sclated pockets of agent or byproduecte in the subsurface environment.
Larger mpills poee & potential for residual surface and subsurface
concamination. However, if monitoring data exist indicating that no
surface contsnination 1s present in a given Area, then 1t has bpen
assumed thar the aurficial scils are wncontaminared, Consequently,
Ar2as where agent use wes limited to emall quantities and areas
demonstrated by monitaring results to have been decontaminated can be
tleared for surface ueage. However, clearsance of a chemical tr;}ning
ared for surface activity does not wean the area is confirmed as
agent-free, hur indicates that use of the area, restricted to surface

activities, can be accomplished. Subsurface use (e,g., excavation) of



-

these areas should not be permitted, dus to the possible persistenze of
small, isclated pockets of live agent,

With regard to large spilis, SOPs required decomrtamination falliowved by
excavarion and disposal of the contaminated azil. Since the
decontamination/excavation procedure may oot have been effective 1n
removing all subsurface 8gent, it has been assumed that, although

gur face soils have been decontimminated, the subsurface environmen:t at
the spill aite is porentially contaminated. Furthermore, the remova. of
tgnisminared aoils from large epills transfers the problem to Rngrher
lpcation with & corresponding potential for surface or subsurface
contamination, depending on disposal methods. IFf the disposal maetbhod is
burial, then the potential for surface contamination as well as

subsurfzce ¢ontsmination exists depending on the depth of the burial.

3-3
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2.0 CHARACTERTETICSE OF AGENTS AND DECONTAMIKATION PROCEDURES

2.1 GEWERAL EMVIRONMENTAL CHARACTERISTICS F AGENMTS
2.1.1 Mustsrd (HD!

Musrard is an oiiy liguid of low wolatility. It is only slighoiv
soluble in water. Due to its low scolubllity and high density, globy.es
of musterd tend fo metile out of aquecus medis &nd may persist for
extended periods of time. Polymerization at the gurface of the globule
may form a protective, insoluble coat, further inhibiting hydrolvsis.
When completely dispersed or dissolved in water, mustard hvdrolyze:

rapidly to form hydrogen chloride and mon~toxic thiodiglveol, wmich are

. alsp soluble in water {U.3. Army, 1973).

2.1.2 ¥X
The nerve mgent ¥X 13 & relatively nonvolarile liguid that hydrolyzes,
with the rate of hydrolysis increasing as alkalimity increases. Even in
acidic spil environments auch as those experted ar FTMC, VX is predicted
te have a hydrolysis half-life of only 72 to 8l days when it is im
aquecus solution. However, if it is adsorbed onto soil particle
aurfaces or otherwise isalated from weter-saturated ronditions in che
aubsurface matrix, VE may persist far longer periods of time (U.S. Army,
I973).

2.1.3 Sarin {(GB}

GB is a somevhat volatile liquid at room temperature. Hydrolvsis is a
function of pH with the most rapid rates gecurring umder alkaline
conditions. Its maximur reported hydrolveis half-life is relatively

brief and it is, therefore, net of environmenral concern (U.S. Army,
19753,

4.2 TOXIC COMPOUNDE POTENTIALLY PRESENT AT FIMC

The U.S5. Army Mediral Biocengineering Research and Development Egbarﬂtory
(USAMBRDL} {(Swall, 19821) and ESE (1983) evalusted the potenrial for
contamination at FIMC due to the use, storage, and disposal of agents

and decontaminants. The studies evaluasted the potential for the



persistence of subsurface contmmination in souls {Small, 19B81) ani 1=
ground werer (ESE, 1963} for mgents (RD, VX, snd GE}, sgent degradation
byproducrs, decontaminant [DS-I and supertropizal bleach {(§TB)]
congtituents and byproducts from the reaccione of agents with

decont mmInENt &,

Based on the solubility, volatility, stabiality, toxicity, and formation
potential of the compounds evaluated, 1t was roncluded that the only

toxic cowpounds likely to peraist in the aubsurface sorls et FIMC are HE
:jﬂ bis(Z-diisopropylaminoethyl) disulfide, alsx known as [DES};;i
{Small, 1982}, The latter compound is the principal byproduct farmesd

from the decontazicetion of VA with DS-2.

Baced on similsr considerations, it was concluded that the only toxai:z
compounds likely to persist in the ground warer are divinyl sulfide
(DVS), mustard sul foxide (HO), (DES)z, and 5-(diisopropylamincerhyl!
methylphosphonothivate (DESMP} (ESE, 1983). DVS is formed from rhe
alkaline hvdrolysis of H5D0 with DS-1, and BO is formed from the oxication
of HD with STS. DESMP 1s formed from the bydrolysis of VX, Table |
gummarizes the Loxic agent-related compounds with a potencial for

persiscence in the soil and ground water af FTMI.

2,3 DECONTAMIMATION PROCEDURES AND CONTAMIMATION POTENTIAL

2.3.]1 sSurfare Contaminsgtion Potencial

For surficial spilla of chemical sgents, Standing Operating Procecures
{sCPs} at FIMC called for the use of excess quantities af STB or BS-2 to
ensure complete decontssination of chemical agents., DECONLADINALION wAS
achisved with STE ([CafOCLlICLl] by virtue of 1ts midizing strength and

with D5—2 by virtue of alkaline hydrolysis with sodium hydroxide.

As mentioned in the previous seccion, Small {15E} concluded that HD and
{DES)}y have the potential for persistence im the soils at FIMC.

However, mo residuals of these contaminants are sxpected in the néa:

gur face solle ac a result of training exercises. Considering that 50Fs

required the wuse of excess deconraminant, lattle or no residus! agent



Conseguently, any BD that was spilied onto the ground in training
quantities may have penetrated surficial aoils ane could persist in che
subsurface pavironment. Thus, Agent [raining xreas the: used HD canncet
be declared agent-free with tegard to mubsurface so:il comiaminaiion
potential. Likewipe, training #reas that used VX have the potent.al for

subsurfare contamination by VE byproducts.

The potential for aubsurface soil contamination with HD 1s ennanced as
the size of an agent spill increases {i.e., exceeds training
‘.';uantitigs}, since the effectiveness of decontaminating procecures
‘decreases as the size of the chemical agent spill increasss {7.5. Army
Chemical Center, 1%46), smd the guantities of sgent that could penetrate
aurficial scils priorv to resction with decontsmingnt iucreases.
Consequently, areas that have been ilmplicated as having been locations
of large spills of mustard must be regarded a5 potentially contawminated
due to posaible subsurface persistence of agent. Likewise, mreas where
HD or deronfaminated HD were buried or disposed af wmust be considered as
potentially contamipated 1o the subsurfsce enviromnwent. Furthermore,
areas where aignificant quantities of agent {BD, VX} were used or
gpilled have the potential for groundwater confaminabion wWith agent

byproducts.



3.0 APPROACH
The assessment of agent cantamination at FTM. was conductes on B SLIEC
by-site basis and invclved the evgluation and syninesis of rhe foliowing
informatian;
1. Enown mnd suspecied inforwation c3nceErnLng ageni use:
a. Type af agent uised,
b. Cuentity of agent used, snc
c. Frequency and periad of use;
2. Decontamination procedures: »
a. Type of decontaminant used,
b. Quantity of decontgminant used, and
¢. Frequency and period of use;
Availabile monitoring date;
4, Environmental degradation characteriscics of agents and

decontaminants; and

5. S0Ps for use of agents during training exercises.

The re-evalustion of existing data zveilable to the 1977 reporr, coupled
with new data.genera:ed aince that time, have identified the following
limitetions concerning the agent contawinant assessment aof FIMG.
1. There bas been no firm deierminatian of the precise locations
of stations within identified Chewmical School training areas.
2., There is no standardized wethod of cercifying decontaminated or
demilitarized chemical warfare areas or materials as being
agent-free.
1. The long-tern exposure effect of chemical warfare agents has
not been sufficiently defined by the Surgeon General.
4, Decontaminant pollution potential (either by decontaminants or

byproducte) is unquantified and needs further investigation.



Table I, Toxic Agent—-Related Compounds Potentially Present at FMO

Boil Groung Water
Hh-felared Compounds HD D5, HC
Vi-Related Compounds (DES )5 {DES),, DESMP

Sources: Small, 1983; ESE, 1983,



{HD) is expected at the surfasce. Furtherwore, surficial soi,
contarination from training exercises would be expected to be minima.
due to the sma.: guantities used and the opportunily for residuals e
lesch andfor eveparare. H:gh mnnual rainfall [L35 centimeters iomo!
(USATHAMA, 1977) coupled with the length of time that hes elapsed sinze
traicing exercisses were fast conducted (13 years) sugges: ther tes.duatl
surface wsoll contenination as & resul® of training exercises would be
miner Or Oon-existeab.

~Ear agent spills, the potential far residual near aurface 53iT o
contamination is dependent on the quaatity of material epilied {(see
Sec. 2.3.2). For mopall spills {i.e., spills of agents in guenTtiries
similer to training quantities}, no residudal assrface #0il contemination
is expected, for the same reasous &5 stated above for training execcise
quantitiea, As the 3ize of a spill increases, the potentisl for
contamination in the surficial soils increases. For areas where spi1ils
otcurred in excess of rrainiog quantizies, asurface activiey can be
conducted if monitoring results indicafe no resaidual surficial
contamination. However, if such an ares 18 not in u=ze, it mavy be
advisable as an added precaution to restrict surface usage until ar

evaluation of subsurfare contacinat ion 15 condusted,

7.3.2 Subsurface Contaminarion Potential

Although spills of agents in =mall (training) quantities are not likelw
to result in residual surficial acil contamination, small spills could
produce residyal subsurface so01l conraminatien with HO. Infiltration of
the agent inta the smil matrix prior to complete reaction with
decontaminants may result in residual roncentrations of live agent belaw
the scil surface. TFurther, aince water levels af FTMC are typically

& to 7 m below land surfece, subsurface aspils may be unsatursted with
guater, resufting in retarded contact between the sgent and uarer,- The

“persistence of mustard in eoils over a period of 30 years has bDeen

cbeerved in Carroll Teland, located near Edgewood Arsenal | Md.



1.0 GEHERAL
1.1 INTRODUCTION

In 1977, & records search was conducted by the U.S. Argy Toxic ans
Hazardous Materials Agency (USATHAMA! at Fort McClellan LETMCY, Ala,, 2
determine the degree of contamination at the inctallaticr by chem.cal,
biclogical, and radiclogical material (CBR), and to assess che possi=
bility of contaminant migration beyond the inatallacion's boundaries
(USATHAMA, 1977}, The onsite phase of the search was iniciates pn

Jan. 24, 1977, data were collected through March 1977, The M427
assessment concluded that FTMC was contsminated with chegicgl ard
Tadiclogical materials, although contamination migration beyvond
inscallation boundaries was not indicared. Lack of sufficient
information precluded accurate, firm conclusions and, therefore,
collection of more information and date was deeped MecessaTy,
Recommendations included expanding the surfice water quality manitering

progrem &nd implementing & subsurface water quality monitoring program.

1.2 PURPOSE

The objective of this study was to reevaluate the findings and
conclusions of the origing! assessment conducted by USATHaMA, An
installation's environwerzal posture is subjec: to change with the
passage of time. Such changes, coupled with the advent wf new regula-
tions, may possibly alver the potential contamination or contaminant
migration situation, Therefore, s reevaluation of data waz canducted to
address these changes, and encompassed the review of the priginal 1977
records search report asaessment, the supporting documentation, and new
data produced since that report. The reevaluation did nat include an
onsite wisit.

The reevaluation, which Focused op the inforsation leading to E;E

original findings, was restricted to a determinarion of ConLamination



resulting from the use, storage, and disposal of CER material in pas:
training mctivities. As auch, it incloded:

1. & teviaw of the recommended water quality menitoring
requirements and an asaessment as to the curTent need f[o-
monltoring;

I, Specific recommendations as to geaersal sampling lecations and
analytical requirements; and

3, A resppraisal of the significance of mmy problems amssoc.ated
with potentially contaminated sress, Lo include an maseéssament
of clearance and certification reguirements for former CRER

trgining areas.

This report does not address aress outside of the CBE issues and
therefore is not o cowplete reexamination of the original report.

This report only includes inforwmation where significant differences
exist relative to rthe originel reporc. Moreover, the resvaluaticn was

limited co thoase tenants usling agents.

1.3 ISTORY

The twe major tenants of concern at FIMC iovolved io the use of agents
were: (1} the Chemical Corps School and Replarcement Center for the
Chemicel Corps (USACMLCS), which was active at FTMC from 195! thruugh
1973, and {2} the V.5. Army Combat Developments Comménd Chemical,
Bioclogical, Radiological Ageacy, which was mctive from 1962 through
1973 (USATHAMA, 1977). Pse! activities ar FIMC iocluded advanced
training in all phases of CBRE warfare for students from all branches af
the militery service, Training exerciases were specifically designed te
simulate warfare conditions and situations, 7The USACMLES hae since
returned to FIMC and s presemtly conducting limited traipiog, excluding

-

live agent exercises.

1.4 ENVIRONMENTAL SETTING
FPTHMC consiste of three main bodies of government-pwned and lessed land

in the foothills of the Appelachian Mountains 1o norcheastern Alabama.
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They are the Main Post, FPelham Range, amd the Chorcolazeo Corridar. The
rom~ined torel land ares is 18,508 heccares (ha) located 135 kiicmeters
(ki) weat of Arlanta, Ge., and 160 km noreh of Montrgomery, Ala.
Anmiston, Ala., a major municipality, adjoize the main installstion or

the south and weat (Fig. 1J.

The geohydrology of the FIMC ares is very complex due to the presence of
many Faulta, springs, high relief, and oumerous rock types {Warmar

er al,, 15602 (Fig. 2 and 3}. The intense nature of the ro%Bﬁ-
deformation in the area contributes ta Ehe omerous faults, fractures,
snd jointas present in the rocks. These features c¢an provide conduicts
for groundwater movement and for the intercoanection of ground and
surfare water systems, implying that pathwavs for contaminant migratian
via ground water 45 well as surface water exist. 1In carbonate rochks,
which are present over ail of Pelheam Range, the existing faulis,
fractures, and joints are often further enlarged by solution wovement
along these planes of weakoess. Thim action increases both infilerari:
and permesbilicry. Faulting iocreases infiltration and permeability due
to the crushed rock and grevel produced. There are also wnmapped faults
located on FTHC at the Main Post as well asg Pelham Range. This
complexity makes prediction of groundwater flow rates and direction ar
delineation of recharge aress impossible without furthet atudy aof the
geology. Coldweter Spring, & mejor source of poteble water io the area,
flows fromw the Jackaonville Pault, & major thruat fault rcromsing the
FTHMC mgin post (Warman and Causey, 1962). Numercus ftteams, which are
fed from springs and surface runcff, transect FIMC (Fig. & &nd 5), and
surface draiocage exite from all sides. Warer levels at FIMC are
typically & to 7 meters (m} below lsnd surfmce [Warman and Causev,
19621, The soilw are acidic, with pH penerally io the range of 4.5 to

5.5 (Hareion er al., 1961). D -
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4.0 CONTAMINATION ASSESSMENT

The following sections present significan: findings, conclusions, and
recomzendations far each srea evaluated., This information is surTTatlzed
in Tables 2 and 3, ‘Figure:; & and 7 identify the dpproximaie locations
af the areas amsessed for the Main Instailar:on and Pelham Range,
respectively. Detailed site characreristics of several CCELTNINE areas

are 1ilustrated 1n the Appendix.

4.1 T-4 BIOLOGICAL TEST AREA AND T-5 EXFLOSIVE ORDHANCE DISCHARGE ARDA
(TABLE 2)

T
?ralning Areas T—4 and T-5 encompass approximately 0,1 and 4.6 ha,
respectively, Treining Area T—4 was last used in 197] far biolagical
simulants (BG, SM4); Ares T-5 was usmed for training students in methods
of detezting and decontaminating toxic hazards watil 1973, Agents used
at T-3 included HD, GB, and ¥X in training quantities [40 milliliters
(mil, 20 ml, and 20 ml per exercise, respectively]. Both of these dreas
have been cited as the possible location of a large [110-gallon (gal)]
spill of HD that repartedly occurred in 1955 {USAEHA, 1973a; USATHa
n.d.). Available evidence indicates that the contaminated zo0il waz chem-
izelly decontaminated, removed, and ultimately disposed of ar Range J on
Felhan Range, thus eliminating residual contamioation problems from this

spill at eicher T—% or T-5 (USAEHA, n.d.; Tedeszni, 19716},

Ares T—4 15 Jocared near the base of the northern face of Iron Mountain.
Flow of surfare runoff is congequently in the direction of the slape
(i.e,, north) and is intercepted by an intermitbtent stream bed approx-
imately 100 yards (yd) from the range. Ho water samples From the atreasm
have been collected. Recorde indicats that T4 was used only for
biological simulant training. Consequently, it ig more likely that the
reported apill occurred ar T-5 where HD was used it LTAining exercises.
It sppears the area can be used for surface activity ailnce, even-if the
HD a#ill did occur here, it was nevertheless decontaminated and ax:a-
vated {Saundera, 1973), Subsyrface uszge 18 naf recommended begause
1ome 1solated pockets of live agent frow the reparced epill mav stilt

perslst,
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EDURCE: USATHAMA, 1RTT.

Figurs &

APPROXIMATE LOCATION OF AREAS
ASSESSED: MAIN INSTALLATION

Preparsd for:
U.S. Army Toxic and Hazardous —

Materials Agsncy
Aberdean Proving Ground, Maryland
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Ares T-5 is situsted betwsen Sunset Hill anc Bowitzer Hill on the
southern perimetsr of the maln post. An infe-mittent sCreac bed Hlsecis
the ares, Flowing to the north and interseciiag South Branch nea:r The
squeduct on the main post. Trainoing gxercises were limifed o sma.l
sites within a fenced, controlled area. Trazzing sites were
decontsminated and checked at rhe end of eact exercise, Surficial soil
ammples taken and analyzed from T-%5 during December 1972, april LS73,
and July 1973 indicated no residual contamioation with agents WD, GB, or
VX (Vanderbleek, 1973a; Tedeschi, 1973a}. 5zi] samples were anolyzed
for agents using both the M-1B test kit amd e fieid expedie;f*hechad,

with the results being negative {Tedeschi, 1373aJ.

The field expedien: method, which ia a more LEOfous analytical
technique than aimple application of the M-l test kit, invoived heating
the soil samples in & water bath &t an elevapled Cemperature {72°C) to
volatilize any residual agent present; the vEpora generated were
subsequently analyzed by the M-13 test kit (f:monson and Yanderbleek,

18713},

411 excavations were filled in accordance wiziz HIT. Training alds were
deconteminated and burned twice according te S0F.  ltems of no salvage
or training value sfter decontamination were buried in the BATLIATY
landfill. Most items were aubgsequently renovated and shipped to

Eederone Arsenal.

Rased on the svailable information, the area can be used for surface
acrivity. However, as for Area T-4, subsurface wse should not be
permitted due to possible persiastence of isplated pockets of live agent

from the reported spill.

4.2 T-6 AGENT DECONTAMINATION AREA {TABLE 2.
Truining Area T—6 encompasses 3.0 ha and was last used in 1873 “for
training in techaoiques of decontaminating chemical agents including HD.

Training guantities for HD were 40 w] ar eac: exerclae.



The site (slso called Nayior Field) is located near the base of rhe easgt
slope of Howitzer Hill. ODrainage is north-norctheast towards South
Brench. Toxic agents were last vaed on T-f in April 1971, Froo tha-
pericd to the end of the fellowing month, unprotecied persannel workes
continvously in the grea reportedly without any 111 effects. 4ll
training 4ids were deconteminated and woved by che end of Mavy 1973
{Vanderbleek, 1973b). The ares contained eight training sites, each
vith & concrete pad on which equipment was parked. The equipmen: was
contaminated with nor more than 40 wl of HD during each exercise. Afrer
the equipment was decontgminated, it was checked, pre:umabl;cﬁy the
range safery officer (Pojmenn, 1973) for residual contamination. Na
information is available regarding the procedures employed to check the
equipment or the results of the procedures. Although apecific locations
of training stations within T=§ were undocumented, random soil surveys
and surface analysis (March 1973) revealed oo agent confaminatian, and
the sres was recomzended for clearance by USACMLCS in 1973, Based on
the quantities used and the monitoring results, the areas caa be used for
surface activity. However, as mentioned in Sec. 3.0, subsurface use
ahould not be permitted due te posaible persistence of isolated poOCkELS

of live aganc.

4.3 T-3] TECHNICAL ESCORT REACTION AREA {TABRLE 2]

Training Area T-3] encompasses 1.4 ha and was last used inp 1965 pricr to
use of T-38. Agents used included GB and ED in training quantities

(20 n] and 40 ml, respectively) {(Tedeschi, 1973b}. Range T-3] lies in a
valley wurrounded by Cemetery Hill ro the wes:, Heservoir Eidge to the
spouth, and Caffey Hill ro the southwest., This areg comprises the upper

drainage basin of Cave Creek; the creek itself Fflows through the western

~portion of T-31, Six different aires within T-3] were used for training

exercisea. A visit by the U.5. Army Environmental Hygiene Agenrcy
(USAEHA) in December 1973 revesled the presence of severs]l small piles
of white powder (presumably S5TB), implying that STB had been used im the
paat to decontsminate HD. This aire was oot used on a tegular basis

prior to deactivation. Training aids were removed to Range T-3§ in

4-9



1973, This site was alsc used for storage of wnmown themical” agents,
and spills were reported. However, no information was svailakle
regarding the guantities spiiled or the agent{a) imnvolved in the
repatted spills., Since only small quantities af agent were kmow L0
have been used in Ethis area and since SJIPs required the deconl AT.T 47 .OC
af apills, the ares tan be uaed for surface ascivity. However,
aubsur face use should not be permitred due to possible persistence of

isolated pockere of live agent.

4.4 T-38 TECHNICAL ESCORT REACTION AREA (TABLE 3}
;}ea T-38 was used for ctraining esiort personnel in tEChnique;'g?
eliminating toxic hazards caused by mishap to chemical munitions during
transport. The Area was alsp used as a4 siorage ared for toxic agents
and munitions including GB, V&, and ED., The site, which encompasses

2.4 ha, was last used for egent training in 1972 (brake, 1973}, Storage
facilities includaed four 1-ton HD conteiners. 1In addition, unspecified
decontaminants were stored on at least twe sites snd were uvsed faor
demonsiration purposes (see Appendix). Eztensive decontaminatlorn Was
caonducted on this site for reported spills and for confaminated trainiog

aids, including a raitroad flat car,

Topographical analysis of T-38 indicates that surface drainsge paiterns
wvill tend to be primarily in a scuthwesterly direcfion froe the

crest of Reservoir Ridge towards Che main post. The site 1s an e.evated
ridge with no smurface bodies of water coursing through che site. Lave
Creek lies approximately 300 m north-northwest of the gite. Surfizial
snils are moderately well drained, indicating that the principal
mechanisms of pollutant transport are expected to be infiltration

through the soil column #nd 1nte ground water.

Regidual surface rontsmination with HD on T-38B was reported in Januvary
1973 (Pojmann, 1973). An implication 1is that subsurface contamination
of soils may exisr due to potential vertical leaching. Subsequent

sampling in March 1973 indicated thar T-38 was free from surficial

410



containation (Drake, 1973). No description of clesan-up or
decontamination was cited. The Lypes and quantities of decontmminan:
used, as well a5 the frequency of the demnnstrations, are unk-own,
Considering the quantities of agents stared and the Fact that HD was
present on the asurface for & pericd of time which could permil wver:z:ical
leaching (as indicated by the January 1973 analytical results), an
tmplication 1s that subsurface contmeination of #ails with HD may exisc.
In addition, since VI wmay slsc have bean spilled in this ares,

subgur face a0ils may have alsc been contaminated with VX byprodusts,

* he aite cannot be declared free of significant subsurface :ozfihinatian
At this time. The potential for vertical wWigration indicates that
significant levels of agent or byproducts may reside in the subsyr face
enviromment , Subsurface soil sampling and downgradisnt well sampling
for the toxic HD- and VX-related compounds in Table ] are recommended,
Since the ares has been used for surface activity since 1973 with oo
reported acverse impacts, and since the March 1573 sampling did not
detect surficial tontamination, there appears Lo be no prablem for
surface ume. Therefore, fencing and poeting of the ares for personnel
safety 1s not required as long as land use is resiricted to surface

Activities,

4.5 T-24a, ECD AREA (TAELE 3)
Training Area Z4-Alpha encompasses 0.6 ha and was last used in 1973,
Agents used included CG, BZ, GB, and BEDI'. There are no reports of VX
usage, This range was umed as a chemiral mmitions disposal training
range. Consequently, the mmount of live agents {ip particylar HO) used
during each exercise exceedad the quantilles typically used for treining
exercises at other rangea, The quantity of HD used during sach exercise
was 4.46 kilograma {(kg}, which is approximately 1,000 times thar used in
v other Eraining exercises, Quantitiss used per exercise for C§, A2, and
CB were 40 ml, one M—% cannister, and 740 grams (g), respectively
(Pojmann, 1973},

4-11



Drainage from the site is toward the center of the range and exiting im
a nottherly direction. Twe ipatermitltent streams are recepiors of

gurface flow, with ultimate diszcharge to South Branch.

Two burning pits enclosed by & fenced area measuring 40 m x 50 o were
vaed for decontamination procedures, The approximate area of each pit
was 5 m x 5 m (Tedeachi, 1973b). The depth of ewch burning pit is not
known. However, S0P recommended a depth of & feer for pit constructron
{Vanderblesk, 1973¢), On the day following each exercise, the fenced

. . o .o -
*dTea was checked for contswination and sprayed with S5T3 (Pojmann® 19730,

Upon closure, the Fenced area and rewmaining training &ids were subjected
to decontamination procedures with D5-2. An invenrory of trainiang aids
requiring decontamineation in April 1973 included 183 105-mmz and 155-mm
projectiles (Vanderbleek, 1973c}. The burning pits were cavered with

aax1ll at rclosure.

4 aeries of samples collected im April mmd July 1973 in proximicy to the
burn pita failed to detert surface contamination with HD (Vanderbleek,
1973a; Tedeschi, 1973a}. However, samples were collected randeciv from
within & 2-= radius of sites believed to be agent use locations.
Furthermore, asmple deptns ranged frow 3 te 10 cm, whereas the burning
pite are believed to have been to & depth of mpproximately Z m. The

pits were covered with eoil pricr to any sampling for range ciearance.

Conaidering the guanrtities af mustard used per exercise, the potential
for mustard to persisr underground, and the fac: rhat the burning pirt
were covered with moll at closure, there is porential for subsurface
801l cootamination by ED at the site of the burn pita. The sgil cover
Lould effectively insulate any residual HD from evaporation and
hydralytic degradsction. Additionally, the ground water inm the area is

potentigliy contaminared with HD decontaminaiion byproducts.



Subsur face sempling of scils for HD and the ground water for the tow:s

HD decontamination bypraducts Iisted in Tebla ] are recommended.

There 1w no expected probler for surface use minze mONILOring Tesulls
did not decect any surface contamination eng because the Piis have beer
ctovereZ, However, since the sres is not curtently being waed, 1r 13

T ecommend ed that, as an sdded safecy measurs, ir be fenced and posted
and restricted from surface use unril the extenr of asubsurface

contamination has been idantiFred,

T %.6 OLD TOXIC TRAINING AREA {TABLE 2) il
The old toxic treining srea encompasses approXimately 45 square meters
(m?) of ditch located behind Bldg. 3183 (Reproduction Bldg.! and was
used during the early 1950's prior to the Detasztion and Identificacion
{D and I} area development. The site is & trench or ahallow depression
with heavy growth of vegetation. During periods of hegvy rainfall,
sur face runcff may become part of the flow of Remount Creek. Agants
vused included HD in training quanticies, although verificarion of
quantities iy nonexistent. Eased on 50Ps for decontaminaticon along with
na reported evidence of apills or the use of large quantities of agent,
it appears the area can be used for aurfaze actavity. Howewver, as
mentioned im Sec. 3,0, subsurface use should not be permitted Jdus s

possible peraistence of isolated porkets of live Egent ,

4.7 D AND I AREA (TABLE 2)
The D and [ ares encowmpasses 0.4 ha and was last used in 1972, Records
indicate that this ares was emly used for GB testing, However, Navy
sctivity in the late 1950’s may have used HD, and it was reporried that
aimulants CK, GC, CX, and AC were also used in training exsrcisze
quantities. A pit was dug in which a't training aids from this site,

. #long with the building from T—4, were burned twice and buried. ~Burning
was accomplished sccording to USACMLES 50Ps. The remains are grill
located in the pit. This mite was declared clear in 1973 and, based on

relatively amall guantities used and S50Fs for decontamination along with

4-13



no reported apills, it appears the srep can be ysed for surface

1
il

activity. MHowever, subryrfsce use should not be permitted due

rnossible persistence of isclated pockets of live agent.

L.B  RANGE I, TOXIC ASENT 5HELL TAPPING (TABLE 20

There is very limited information available for Ranmge 1, including latk
of specific mize and lscation, CSL (USATHAMA, 1977) cates the size of
this range as 0.2 ha, Agent use was assumed to have included HD 1n 1853
re 1944, The area has been physically rearvenged with the fop 60 cm of
soil removed. Field tests conducted in 1979 showed no eviden;;qu
surfaze contaminstion. 5ite rearrvangement and deconteminalion
procedures and monitoring results indicate no apparent prablems for
surface activity. Howsver, subsurface use should not be permitred due

to possible persistence of isalated packets of live agent.

4.9 RANGE J {TAELE 3.

Trnere is very litcle information available on Bange J bevond the laza-
tion and rteported wize (0.4 hal. Agents wsed in training are unknown,
with HD assumed. The last known wse of the rasge was in 1963; however,
informarion indicates that Range J was the disposal site for aoil
recovered from a large (110 gal) BD spill on Main Fos: in 195% thar was
deconteminated {USAZHA, 1973a; USAFHA, n.d.). Soils are woderatelw
drained, suggesting subsurface transport is important. Limited
monitoring data indicate there is no murface contamingtion; howewver,
these reaults do oot megate the possibility of subsurface scil
contamination, since evaporative losses of HD from subsurface soils are
not expected ta be ranid, Subsurface spil sampling for HD and ground-
water sampling for the WD de:ontamination byproducts list im Table 1 are

recommended ,

Considering the report thet a relatively large quantity of
decontaminated HD is buried on Range J {evidenced by & atake in the
ground at the disposegl sire), that the depth of thne burial is umkaown,
and that only limited monitoring was tonduzted, this rtange cannot be

declsred free of residual surface ageat contemination and should not be



used for surfece sctivity until the extent of che subsurface
contamination is identified. Considering: (1) the uncertain nature of
surfmce contamination, (2} the potential for significent subsurfa-e
contamination, and (3) the: the sres 1z not corrently being used,

RBange J should be fenced and posted, ss an mlied safety measure, and
restricted from further aurface wae to eosure permonmel wafety until the

extent of contamination is decermined.

4.10 RANGE K (TABLE 27
Very litrle information is kmown sbout Range I, including agents used,
dates used, and last mown activity. The site encompasses 0.5 he and
is marked by rusted toxic &gent signa. The aice has been physically

« —rearranged (bulldozed}, and USACMLCS records indicated the a¥rg clear in
1967 (Wahlquist, 1967). Recent monitoring data (19B0) failed ro detect
any residuzl surfece contamination (Crafton, 1980). There is no evi-
dence to indicate any problems for surface activity. Howvever,
subaurface use akould not be permitted dus to possible persistence of

imolated pockets of live agent.

4.11 RANCE L {TABLE 3}

Information on Range L is limited. Approximmie size of the mite is

0.2 ha, and it contains a mansade pond (Lima Pand). It is nor known
whether rhis site was used for toxic chemicel training exercises;
bowever, World War II captured munitions, inciuding chemical munitions,

were reportedly diaposed of in drums in the pcod {USAEHA, n.d, ).

Surface soil monitoring was recently conducted om Rangs L (Lrafton,
13803, It is not kuown precisely how and where the soil aamples were
collected., However, the effort was intended to sample "acils
characteristic of the range ares." The results of the soil monitoring
program indicated no decectable surface soil contamination. In 1982,
three water mamples were collected frow Lima Pand and melyzed for HD,
1 VI, and CB, with detection limits of 2 milligrams per liter (mg/17,
1.4 mg/l, and Q.5 mg/1, tespectively. HNone of theae dgents was detected
in the pond water {(Headquarters, Annistom Armv Depot, 1981}, However,
theses dets may not represent a valid evaluatioc of the contaminatian
potential of the munitions reportedly disposes aof in the pond, mince

eamplea of the pond sediments were not includes.
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Due to the distinct posaibility of ground oo wurface water inter-
connection, draining the pond and investigariong bottow sediments using
geophysical means and/or metal detectors ere recosmended. I chemica!
munitions Bre discovered and if there s evidence suggesting tC-ac
leakage has oecurted, sampling and snalysis of sedimenis, subsariace
seils, and ground weter for agents amd their bypreduclE 1s warranied,
Since the mrea ix not currently being used, 1t is recommended that, as
ar. added safety weasure, it be fenced and posted and restiticted from
surface use until the exten: of subsurface comtamination has beer
*identifed, o
;.12 OLL WATER WOLE [TABLE 2}
Thig site 1a ppasibly s ainkhole and is reporied to be between New
Mt. Sellers Cemeteary and the POW camp in the nartheasr corner af Felham
Range. The period of use or ageut use is unknown; however, reparts
indicate disposal of » variety of munitions, ine¢luding chemical, in the
water hole (USATHA®A, 1977}, Several atremptx (including infrared
photography) have been made to locate this site to oo a&vail. Concern
existe about this site due to possible ground and surfarce warer inter-
connection, Several sinkholes are present, and Cane Creek disappears
underground in the neortheast corner of Pelhar Range, The precise
location of the O1d Water Hole is unknown, but the probability is high
that it is in 4n area of aiokhole activity. BHowever, due to the
inability to locate the mite, no action can be taken. If this sire is

located in the future, further iovescigation 13 warreanfed.

4,13 UNIDENTIFIED RAKGE AREA-—PELHAM RANCE (ITABLE 2}

This rTange area, thought ta be located near RBorad Junctioms 28, 29, 30,
and 3%, is of unknown sire and ume. Tast kmown training was 1o |15963,
and a survey conducted in 15967 by the USACMLCS declared the area free of
contamination, All empry rounds, containers, and miscel!laneous items
werte policed and disposed of in accordance with 50P. The area was then

bulldpzed and decontsmineted. Based on existing information, it appears



E

the srea can be used for aurface acrivity., Bowever, due o fhe —assible
peraiatence of small, i1solated pockets of live agent, subsurface use 18

nat re:ommended .,

4.14 HZ EPILLS--MAIN POST [TABLE 7)

No documented information exiats on three spills reported on Ha:n Post
bevond a reference in the 1977 records search Tepdrt or the polential
contaminacion map (USATHAMA, 1677). Contacr with FTMC PET 3O0MNE .
indicates that there gre no recards of apills and that at least onr site

has been paved over. The asbsence of documentation JUpgests ;Qgr rhese

_8pills were minor {f indeed they did occur. dssuming SCP were fo!lowed

carefully, it is concluded that these sites caz be used for surface
activity, Prolonged contact by personnel on post, with no evidence of
symptometic development from sgent exposure, Eurther substanc)ares this

conclusian. However, subsurface use should no- be permitced,

4.15  ANNISTON ARMY DEPOT (AAD}-~DECONTAMINATION AREA ( TASLE 71
Reportedly, an area of unknown size and shape is fenced and posted witch
"toxic agent training area” signs. The operasion, size, an? periaod o<
use far this site are unknown. However, basec om availabie information,
it is believed that the AAD decontamination a-ez was used anlv as a
butfer zone for AAD demilitarizaticn operstion:. Consequently, no
further action is recommended unless future irformation indicares actual

agent usage onsite.

4.16  LANDFILL OPERATION (TABLE 3)

The current landfill cperstion st FTHM( SNIOWpALSEs APProximatelv 28 ha
and has been used aince 1967 for disposal operations. S0P dicteted
disposal of decontawinated materials, includicg "dead animais resulting
from agent rraining exercises, in the landfill. In the pAST,
trichlorcethylene {TCE) sludge and waste petroleum, oil, and ldbricante
(POL} products were reportedly dispoeed of in the landfill. Pas:
viclarions of Stare and Federal requirements bave included standing

weter in trenches end lack of adequate compaction, beth of whist



contribute to leachste production [(USAEHA, 1574). The landf1ld us
currently snd has been in compliance with Alabama #nd Federasl reguire-
ments since 1979. Data provided by USAEHA {1976)7 and analwsis of dura
through 1978 indicate that the present monilering svs{ex may nol e
intercepiing the ieachate plime becaume groundwater flow divection froe
the landfiil is undetermined. Exiating data provided by FTMD indicate
aeveral parameters [manganese (Mn}, lesd (P%}, iron (Fe!, and chromium
fCr}] are mbove current drinking weter criteria on a regular basis.
However, Ethe wariance of results by ordere of megnizude raises doubt as
to the validity of the results. High leveis pf phencis observed 1n
=Reilly Lake auggest potential leachare migration from the lamaTi® o
gurface waters. Arsenic levels exceeding waber gualify criteria have
alsc been found ion a well at Reilly Lake.

Placement of addiricmal monitor wells around the current landfill and
the twe closed landfills in the adjacent area 1% recommended. Addi-
tional parameters including oll and grease, phenols, aclvents, and
arsenic should be monitored. FPiezometer clusters sheould be emploved to

define groundwarer flow direccion.

4.17 RADIOLOGICAL FACILITIES (TABLE 2}

The Radioiogical Faciliries ar FTMC included Bldgs. 316z, 3182, 318,
and 3180, which contained the Hor Cel? Facility YBldg. 3192 and S:torage
Vaulr (Bldg., 2180}, The Storage Wault and Hot Cell were the

contaminates bulldings within the Radiological Facilities.

The Hor Cell was connected to an umderground drainage svysiem Zomslsting
of a drein pipe leadinmg teo two underground liguid waste storage Fanks
and rthen to 8 liquid waste disposal pit. Co-%0 was the only i1sotope
used in the Hot Cell and was the waste isotope contalned in the liguid
waste tanks which were connected to the Hor Celi (USAEHA, 1973b). _ The
Hot Cell and drainege system were not decontspicared ar closure, Sut
were sealed off. Soil core ammples caken in E%73 in the wicinitvy of the

underground atorage canks exnibited low levels of radipactivity (JSAERA,



1973b). The scurce of this SctivViLY i Ool known, bub was Fresumably

from the underground drainage svstem,

The Storage Vault has Seen decontaminated tg within acceptable ligirs
for clearsnce for unresatricted use (USACMLCS, 1973, AEC, 19703, &
ftorage well adjacent to the Storage Vault was excavated and disposed

of.

Radicactive waste containers were atored in the wicinircy of ®bhg losding

dock at the Radiclogical Facilities. It is Dot kmown what wes alored

in the containers, but based on knowledge of the radicarrive isoropes
usted in radiological training, the majer potsnrial contaminant was
Co=00. Based on information xvgilable, the Radiologicsl Facilities,
including the Storage ¥ault, have been well deécontaminated with rhe
exception of the Hot Cell and its drainsge system which are sealed off.
Therefaore, although there may atill be localired greas of radicactivey,
the Radioclogical Facilities are fenced and posted and can be used for

continued, controlled activity.

4.18  IRON MOUNTAIN (RATTLESNAKE CULCH ) ==-RADIOLOG ICAL TRAINIKG {(TABLE 2)
The Iron Mountain site was in use for training from 1954 to 1971, The
training #res s#ire was 43 3 T4 m. Badiclogical meterials used in train-
ing included Co=60, Th-204, Ra-226, Ca-137, snd Sr-90 {Andersen, 1571).
No trecords are available on quantities and dates used, “Hor apots' ar
the radicactive waste burial site near the top of Iron Msuntain were
subsequently dug up and removed along with contaminated poil in 1973,
Iren Mountain was subsequently declared decontamipated based on & 1973
survey by FIMC, and there is no indicarion of migration of radionuclides
from the burial wite. Based on available dati, the ares cap be used for

Burface and subsyrface activity,
4.19 ALPHA FIELD-~RADIOLOGICAL TRAINING (TAELE 2}

Alpha Field was a ouclear accident training facilirv located ad jacent

and south of the Radiclogical Facilities. Badiclogical marerials used

4=-19



included U=233 snd possibly D-238 (USAFHA, 1963). Sources were sraied
and inventoried monthly and lesk-tested. Tf a leaking spurce was found,
i+ was removed aand the surrounding area decottmminated, Alpha Fie.l has
been decontapinated, and a 1573 survey of the f:eld indicated vag.alion
levels were within Atomic Emergy Commission {AF() limits [USADHa,
1973t). There are no recorés or reports of radiclogizal waste buria.s
at rthis locstion., Om the basis of existing evidence, the ares can be

used for surface and aubsurface acrivity.

4. 20 BRﬁHIHE FIELD--RADICLDGICAL TRAINING (TABLE 2} L.
Bromine Field is directly adjacent to Alphs Field behind the Radiolegi-
ca, Faciliries. Br-82 was the radicipgical source used at this sife,
and the ares was monicored during tests (USAFIA, 1968}, A4 survey was
performed by FTMC afrer every rtest fo derermine high-activity areas to
be decontaminated. Since Br-82 hes a short balf-life of 3& hrs, any
activity that was no! removed rapidly decayed away. Consequently, Che

rrex can be used for surface and subsurface xrivity.

4.7] RIDEOUT FIELD—PELHAM RANGE {TABELE 2}

Hideour Field was used as a radiolegical survey tralping faciliry and
burial site from 1965 te 1972. Co—560 apurces were installed 12 an
enclosed ares 3.2 kr long and 1.8 km wide. Upon closure of the
USACHLCS, all the radicactive Co-60 sgurces were removed. Ruried wasles
weTe dug up and removed, and the field was cerrified clean by AEC. A
survey by FTMC completed after decontarinatioz showed radioactive levels
within acceptsble limits (Radiological Division Training Office, 1377).
On this basis, the area cen be used for surface and aubsurface

activity,



5.0 1s7

7 BEPCRT CONCLUSIONS AND RECOMMENDATIONS

The following are conclusions and recommendations froe the origina,

records

scarch mssessment. See Bec. 6 and 7 for reewalusmtion

conclutians and Tecotmendarlons.

2.1 CONCLUSIONS (1977)

1.

Although FTMC itaelf is contaminated with chemical and
radiological materials, the available records fend interviews)
did not revea! indications of contaminant migratior pevond
installarion boundaries. Therefore, a Preliminary Bugver is

nob recommended & this time,

Only on rare occasions, however, will the smount ang qualitvw of
dats uncovered during a records search be considersd gas torallw
fulfiiling all of the reguirements om which to base accyrate,
firm conclusions, 1In view of this, the dara should be
augmented by the expansion of the pressnt surface warer quality
mOTLtOTing program to include radiclogical and arsenic
analyeis, and alze by the initiation of a subsurface warer
quality monitoring program. The results of these programs wil!l
be reviewad periodically by the Projee: Manager for Chewical
Demilitarization and Insfallation Restoration {PM CBIE) to make
2 final determingiion, at a future date, as to the need far 2

Preliminary Survey,

5.2 ERECOMMENDATIONMS (1977)

i.

Advise rthat the surface water quality monitoring program be

expanded and a subsurface water qualiey preogram be initiated.

Because of UXO and potential contapination, the current
regul ations concerning Pelham Range should be reviewed with

respect to area control and access.



Initiate wn investigation of fenced aress at the Main Poa: and
Felham Hange, wvhich are currently identified as contaminazed,
tc ascerialn the current level of CBE contamination and oo

assess the pogsibility of using the areas more produziivelw,



B0

REEVALUATION CONCLUSICNS

Training Areas T4, T-5, T-6, T-31, T-38, D and [ Ares, and o:d
Tcxac Training Area; and Ranges ] and X have been deconraminaces on
the surfasce snd, based upon available infzrmation, thev can bSe usel

For aurface activity.

Radiological sreas {I;nn Mountain, Alpha Field, Bromine Field, and
Rideout Field} have been decontaminated and can be used far surface
or gubsurface activity. The Radiclogical Facilities (Bldgs. 31ez,
3182, 3181, and 3180) have been deconcaminated or contralled and

e
can be used for continued, controlled ectivity.

Reported HD spills on Main Post pose ao problems for contlinues use

of the areas.

The existence &nd location of the Old Water Hole and the losarion

of the Unidentified Range have never been confirmed.

Based on available information, the AAD de:zontamination area wags

used only #s 2 buffer zone for AAD demilitarizerion opetalions.

Without flow data, the existing well locatzions and wacer gquality
data for the landfill sre of limited use. Available geological
evidence #nd information on disposal practices, combined with
limited surface water and groundwater quality data, indicate the
potential for migration of contaminants Erom landfill sreas via

surface and subourface watars.

Area T-24A has the potential for subsurface seil contaminaiion with
HD and groundwater contamination with WL byproducts.

Arez T-3B has the porential for aubsurface snil contaminarion with
VX byproduces and HD and groundwater contas:nation with HD

bypraducts and VE byproducts,



Bange J has the potential for subsurface soil contaminaticrn with HD

and groundwater corbazination with HD byproducts.

Eange L may have been umsed as & dumping ground for varicus oun:i-
tions including agenta. If s, the potectiel for sgent and

by-product contamindZion and migrallcr PILELE.



7.0 REEVALUATION RECOMMENDATIONS {Eeyed to Conclusions)

Environmental characteristics of agents and available information con-
¢erning training activities (amall quantitises and knowledge of decon:am-
inating procedures) do not indicste residusl surface comtaming:ion im
the following areas: T-4, T-5, T-8, T-31, T-3, D and I, wnd COld Toxic
iraining Ares; and Hangee I and F, Furthermore, aubeequent data on
usage of these mress following cessation of chemical agent training
acrtivities in 1973 provide additicoal corroborating evidence.,

¥ = Accordingly, it im recommended that FTMC do the following: ¥
A. Allow use of Training Aress T-4, T-5, T~6, T-31, T-38, D and I, and

Old Toxic Training Ares; and Ranges I and K for surface ACELVICY,

B, Allow uwse of Radiclogical areas (lron Mountein, Alpha Field,
Bromine Field, and Rideout Field) for murface snd subsurface
activity. Continue to keep the Radiological Facilities containming

the Het Cell snd waste storage tanks under controlled usne

C. Take no further action with regard to reported HD apillms on Main

Poat.

I, Further investigate the 0id Water Hole amd/or the Unidentified

Range if they are located.
E. Contioue existing aurface use ar AAD decontamination area.

F. Determine flow direction to ensure proper well lpcation, and expand
the existing landfill monitoring progrem to include additional
water quality parameters {(oil and grease, phencla, solvents,
arsenic) and to encompass the two landfills adiacent to the

-

existing landfill,



Beaed on unceriainties concerning residual concamination, 1t o1s
recommended thar the following aceas be fenced and posted to easure
perscnne: mafety:

Tolda,

Rarge 2, and

Range L.

The following areas are recoumended for sampling and analysis to
decermine 1f residusl contamination exists as well as the potenc:al far
+ ~CONt&ELNANL migration, However, curreni anslytical :apabil1f5q5 are
inagdequate to quantify very low—level, contmminant concentrations;
.furthermore, criteria for chronic expogure levels heve not been
developed. Sampling and analysis by USATHAMA is recowmmended once these
analytical methods and criteria have been developed:

G. T-244 for HD-related subsurface soil and growumdwater contmminants
{Isble 17,

H. T-38 for BD- and WX-related subsurface soil and groundwater

contsminancs {Table 1),

[. Range J for HD-related subsurfacte s0il and groundwaber conracinznts

{Table 1.

The following action 1s within the purview of FIMC te accomplish:

J. Investigate Range L by geophvsicsal means to determine the presence
of buried munitions, If lesking chemical munitions are detecced,
then USATHAMA will conduct sampling and mnalysis of sediments,

subsurface so1ls, and ground water for agents and byproduszts.
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