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EXECUTIVE SUMMARY

The R«a«di*l lova-iit lgatlon and Feasibi l ity Study (R I/FS ) for the Cry s t a .
C i t y Airport (CCA) Superfund Site It presented In two companion docua*t . t t , .
tht RI report and the FS rtport. Thtst docuavots art Intended to be U f t e ;
concurrently. Th« RI r«porc detai ls ehe a lee background, a descr ip t ion of
• nvlroaoental coni:*aln«tlon, *nd ehe current »ltu«tlon, »upporled by tr.r
retultt of cxteQj ivc sampling of Virloui avdia. The FS report ( thU
docuoent) evalufttttft tit* condition! for the purpose of ieterain lng

o..* to tht contaalddtloo at ths ilte.

Pes t i c i d e contaa lnat lon left by aerial app l l ca tora at the CCA s i te
reported to the S t a t e of Texas In 1983 . Severa l saapHnu s tud i e s by th*
Texa s Wa t e r Co»ffillialon (TVC) and the U . S . Envlronaental Pro t e c t i o n Agenr
kEPA ) led to the lapleaentatIon of (wo laaeUate Reauv^l ( IK ) ac t i on s t,
HA in 1983 and 1984. This R l / FS was conducted for tt.i- T»-'C and fun j,e4
through the EPA Superfund Prograa to determine the nature and eiter.t oi

ig conta&inat lon and feas i b l e ikc lut lonn tv the

CM
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The s i t e was sattplod e«ten§ lve ly during the M, Inc lud ing the co l l ec t lor .
and analys i s of awrfacp soi l , below ground soi l , s u r f a c e wa t e r ,
p j l l l r d r i n k i n g w«ter, a i r , an4 bu i ld ing s u r f a c e wl[^ A4 £ p l « » .
Conl*sit iat Ion «l the site wan found to be Halted to t (>P surface
Conl«*ln«ntii found at the s i t e In the h lf thph i concern r *M on« dgf i r . c the v,
I nc lude the fo l lowing coa^ounds ( l y p l c s J «n rUu l t u ra l c h e * : . * l n ' t

Arsenic
DDT
Toxaphtoa
DUidr ln

K*ny other chealcal cottpounds were found In •««ples «nalyt«4 (Table t - 1 )
and also dttenstntd to be present fro* Information Mated oo cootaln»r
labels or »arklnga. A «ore co*preh«n§lve presen ta t ion of thla data Is In
the R2 report.
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Alterna t ive 4
AH*rn«tiv« il -
A.' .«ra*t ive 17 -
Alternat ive 21 -

lv« 22 -

laaobll irttloo «a<j Landfi l l On S i t .
Inc inerat ion
Tot*: Qf f a i t e
Soli F,u*! i lng
Conso l i da t i on/

of the a l t ernat ive include construct ion e? a aecurity fence wit
ID order to lislt alte acccaa to 15 day* per y«wr or

1 - No Act ion OP -in* ttul no cleanup * c t l v . t : <? » will b«
Secu r i t y feacl 'n will b« con»tructod <jod warn ing » ign»

S i t e u»« win be proh ib i t ed excep t for per iod i c «wnUorln eact i

ve 2 - Capping ia trtc construct loo of an aapha l t c.ip on
: n-»tod aurf icv areaa . The cap IB intcn^^ i to i« - . * t e thp

c oot aii n^rit it froo pot«nt Ul r«c«ptora. Tnc aol 1% t*-;ow
,-ire » i gr ; » t ion Is
£0nt4£ ' .&*n ta tiave 4 atron^ a f f i n i t y to »wi 1 p4 r tU i * ? e 4,-. 1

In the ft all n .^tr lx . AM «r capptr^ i» cosp ; * » (p ' i I f>* com 4s ! n * t i •
between the asphalt Cg; » 4bovc *n 1 the

3 - Landf iU on a l to la a cleanup a l t e rna t i v e Involving t '.*
ao on a i tv l and f i l l * des igned accord ing to Ifw rt qul rette

of thr R«»ourc« Conaefvat lon and K?co * f f y Act ( *C *WJ . T. l » Ia L taJf l l l » .
f.ivcr double l iner. lff»chat« co l l e c t ion , and l««)i d«t<?cUon a/»(f«» t »^ I
cosponUe rap . Tlw contat ineted aoDa (abov« c U^nup l im l l s ) and n ( l * ° ?
contaelndt«pd aolld va>t«a be eicavjtvd or revived anJ ?; < * < » d In t'tc
landfil l without t rea tment .

AH«rnnt lve 4 - Iwaobilt ta t ior . and landfi l l on * lt« U « l * t l * r to
Al t e rna t i v e 3, except that all vaatea will b* cottblne-d vlth a^i i d l f i c a t t
Ml*rl* l i to I«»obilli« thv vaatct p r i o r to pUcvatenc In Ihe U n d f l l i ,
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Alte roAt lv e U * Incineration Is an Alternative taking u»« of
est rated Avallabttf Technology (BOAT) . H involve* eicavatlon *nd

of contsalnatvd toils (above cleanup Halts) «ad other contAn
TtMBe vftfttc* wlU be treated by ioclDtratloa u»ia» *a OD *U*

lDClD*r« ;o r . Ar»eolc retldue will b« Mp«r«tt4 fro* treated *cll by *n
e i i rcct loD proccit. The fiatl treated toil would theo be
to area* wti«re reaoval crlglnaUy occurred.

Alte rna t i v e 17 - Total offt lte la « reoovaJ, aod f-n»portat ion reardy .
contaaloated ftolU (cbove cleanup Ualta) aod other coolaalrwt^i
will be cKCavnted and transportpd to * coostercUl oft site
f ac i . 1 1 y .

ive »i - Soil flushing 1» an Innovative treatacnt
* * two «tep toll extract ion . Goataatnated tolls («bov*
and other wattles will uodergo a solvent fluslt i reataoot for

of ch lor inated organic pest ic ides fol loweJ by ao «iu«oas
for e itract ion o( a ra coU. Concentrated pe s t i c i d e e x t r a c t *

t>« dl s?o»«4 by inclnerat ion and secure dlBpo^i at off site
f acu i
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Al t e r n a t i v e 22 - Conaol idat lon/eapp lng lovy lves Hw euavat ion of
» t e <3 s <3 i l s ( *bove cJeanyp l ifc l ls) *n< coosn i U«t Ion of t twf t ^

i«-» in an unllncd ce l l * HIP oo s ite cell wwul d IK clo*e-l w i t h
secur* cap , design?-! in s c c o rU tKP with *CKA.
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1 . 0 ISTHODCCTIOS

IIIII

This report is tht Fta»tblllty Study (FS) , prtparti in conjunction with •
,1 Investigation (R l ) conducttd at the Crysta l Ci ty Airport (CCAJ

s i t e . Tht CCA site is located In tht City of Crystal C i t y .
Zavala County, Ttias, ID tht South-Central part of Teias coaaoaly r t f e r r < ?4
to at tht Win t t r Carder. D i s t r i c t (ate Figure 1-1) .

The s ite is contaa ln$t *4 with hazardous chealcals* Tht contamination
resu l t td froa apllls and cartlesk handling of agricultural cheaicals
(peat l c ldes and htrb i c ldea) by aerial appl icator (crop dust ing) coapar.ic?
who operated out of U<« a i r po r t . The primary contaslnante of concern at
the site are organochKrlne pest ic ides and arsenic .

A pro l i- In^ry evalu^'M'. ; , of the alt« vai conducted during 116- by the
D«ptrtft«at of Wat e r Ke i^nrceB (t l » * predece »ftgr agency to the 7«xat W
Coaff,;» » ' .on) and the U. '», £nvirun»ontal ^rol«ctton Agency (E ' ^ ^J , «ie;&£ l
tf 'A'a Hazard Ranking &y* tea (Hf tS) . Uodtr IM» ay»t?? t a aUe »u§t rece i
a Khi S iore of at leaftt 2 f t . & out <*J a poafti l le ac«r? of 100 to qua l i f y t
rpao<5i«; act ion Cc l eahw i . > under tin- f ed e ra l Superfur. i Progr^a . the CCA
• l ie rece ived a HX& »c.gf» of 3 2 . 2 ' » , and was nofi i&ated for lnc lu »Jor. Pt^ t

; Pr i o r i t i e s LUt fNFU of Huj i^r tun4 u t t e s on Oc t o b e r X m-.
foraally addel tr, ihe ^J'i. by the Mb on Hay 2^.

ore i n i t i a t i n g • re»<"ilal ex Mutt at the s i t e , th? 7eia » Wa t e r Coaal** ' ,

Feaf t i b i . l i y %!udy ( T * J of the s i t e . The pursue of • M Is to obta i n *h ;

present InforavAtlob on the degree and eit-nt of conlaalrvatlot i at a s i te
Adequate tol (1) evaluate the risk to public health posed by the cot>'
taa inants at Hi* s ite end (2) condu<t the PS. Tht purpose of a H is t
evaluate tht tvrhn lca l , tovlrvnftental , ecoaovtc , and losl l lu l looal
feasibi l i ty of various cleanup opt ion * that slight be employed et a s i t e .
These evaluations ere then used by the ttA and TVC to reaching decision*
regarding tht tsttot at»d e>«th9ds of cleanup that wil l actually b* e*p;

1-1
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MAP Of WINTER GARDf N DISTRICT
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£ba«co Services Incorporated, Houston, Texas , conducted t^ : » PS (and : .
coaF*- i on K ) for the TWC uader Contract Number 1&-60042. funding ft: the
stud' . * * waft provided by the EPA under a Cooperat ive Aire<icvr.t (Number
V-OCo-b l - 1 ) b«tw«n the TWC *od th« EPA. Th« RI/FS procani U b«lct :oa-
ducted according to the tcras and coodUioDi of the contract and thr ;-r
op«r«: Ivc a(r*«aent, and in cotiforaaoc* with the applicable rvquirvacr.*. » o
t h e Coaprahcoftiv* Eovironatatal Response, Cooponsation and Ll. ibl l lt/ At
(CEKCLA), as aaondvd by tht Supcrfund Aacnd&ent and Reauthoritat ion A\ '.

The ?J report includes background information on the s i te , 4<?RcriptUr.-« gf
the ac t i v i t i e s conducted during the Rl, and discusaton* of Die rcau'.t-, •'.
the invest igat ion* . This FS report uses the information gathered dur :- . r ;
the K to evaluate s i t e-spec i f i c feas ib le solutions for lh« contaaios : . .n
problems Ident if ied tit the CCA s i te . An evaluation of the potential > . t . . l c

N threat posed by the s i te is also presented In this r » p r * r t .

CM

O
O

The resu l ts are intended to fac i l i t a t e cr i t i ca l dec l s ion-&4/' .ng by s ; * *
and federal agencleft rcg^ri ir^ the exten t and f e a s i b i l i t y of c l eanup .
KS id an eva luat ion of a l ternat ive rrsed la l so lut ions to lf.« conlasir,*'.
p ro t .B? at the CCA s i t e . Kas lb le so lut ions are ev ^ i u ^ t e ^ w i t h i n a r^ ̂ r

I n c l ud i ng an a l t e rna t i ve in which no fur ther c leanup act lor. Is undc rt •* T,
to on- In wh ich a cvopl«tc c l »4nup 1» accoap l l shcM «nd DO f a r t h e r ac t ' . M»
are r e q u i r e d . Th in report oxtMneB thr I n fo rma t i on o b t a i n * : |T )

Kes» '4 . l4l Invest Igst l«n w i t ' - < * techno luff l c nl r ev i ew of f c4 » . u ; F

«lter^«tiv«s to f a c i l i t a t e Iho se l ec t ion uf a flnil roeedy .

!.c
'»r,

1-3
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1.1 SITE BACKGROUND INFORMATION

The Crystal City Airport (CCA) is owned by the City of Crysta l C i t y . The
site covers an area of approximately 120 acres. Airport related fac i l i t i e s
include a 3550-foot asphalt runwsy, a rotating beacon on an elevated tow < - r .
« windsock, paved and unpaved taxlways, and several buildings and
foundat ions . These features, as well as the uaes of lands adjacent to ttie
s ite, are shown on Figure 1-2.

Some of the operational areas near site structures have concrete pads and
roadways. The building structures are in various states of d isrepair ,
ranging from the completely demolished old terminal building, of which ur.i y
the concrete building slab remains, to dilapidated octal siding building* vO
which have suffered wind dasagc, to the undaaaged and funct iona l ly cocpl«?t<\J
hangar which was utilized by the Dost recent aerial applicator occupant *~
(Franks Hanga r ) . The airport is fenced and warning s igns, Ind i cat ing that

\r***the area has been contaminated, have been pos ted . .-•

A» depicted in Figure 1-2, the land surrounding th» airport property has *
var i e ty of use * . A mun ic ipa l landf i l l , also owned by the C i t y of Cryn ta * .
Ci t y , Is located d i rec t ly adjacent to the airport to the northeas t . To u.r
north, the land is used as pasture land. Direct ly wnt of the s ite Is A
pr ivate res ident ia l area and a public housing p ro j e c t . South-*?*! of ihr
s ite Is an elementary school and higl school, lnclu>l in* a th l e t i c M* ld * .
South of the t' lte is a second res ident ia l area . Southeast of Clip
more agricultural grat ing land.

During World War 11, the airport was owned and operated by the U . S .
Government as a military Instal lat ion. It was used p r ima r i l y for
transport ing and housing persons deta ined during the war. In 1 *94? , the
U . S . Covernap at deeded the a irport property to the c i t y , Th« Ci ty uf
Crystal Ci ty has operated the faci l i ty as a sjunlclpil airport since

0248V





Scv«r* l pr ivate cocpanie* operated aerial appllcating bue ine * * * * at tJ*c
ouaic'.pa: a irport , including Franks Crop Duitin* Serv ice , Crysta l C i t y
Spray ing Serv i ce , Southwe»tern Flyer* and Silver Dollar Peat Cootro l . by
1980, all avrlal appl icator* tud gone bankrupt except for Frank* Crop
DMil i&t Service . In 1 982 , Frank* Crop EXjatinj Service alao w«at bankrupt
and avr i&l aprayin^ operation* were abaodoned at the a irport .

Currect ly , the CCA la fcaced with a locked gate. Therefore, accca* to an 5
froct the allv 1* Uait«d. There are lofraqueat uaer* of the airport tor
a i r c ra f t operation* Including local rcildentt and recreational v ia l tor * .

during hunting *c«»on.
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1.2 Nature and Eitent of the Problem

On Apr i l 21, 1983, the Texas Department of Water Resources (TDWK) , the
predecessor agency to the TVC, was notified by Crystal City officials that
they were concerned that agricultural chemicals, left by defunct aerial
operators at the Crystal City Municipal Airport, presented a threat to
local res idents . Table 1-1 chronicles the events which have occurred at
the CCA site after tht initial notification of the contamination prob lem.

On April 25, 1983, TDVR Distr ict 8 personnel initiated a preliminary on
site Investigation of the Crystal City Municipal Airport. Two abandoned
aerial applicator operation areas were identified. Drums and tanks of
chemicals were observed in various locations throughout the west-centra l in
part of the airport. Samples w«r« collected to assess the extent of ^O
contamination. The sampling Investigation identif ied severe soil ^

v~contamination. At least 50 drums of various agricultural pest i c ides ar .-J ^
herbic ides were ubaerved, as well as indications of past on site d i sposa l . O
There was evidence of direct pouring or dumping of chemical wastes on tSe
ground In addit ion to leakage from decomposed conta iners . Invest igator^
reported part i cu lar ly strong odors due to the volat i l izat ion of the
pest ic ides during the hot, dry weather condit ions prevalent at the *it«.

Add i t i o na l aa sp lJ ; programs, which included the col lect ion of samples o?
aablenl air and dr ink ing water , were conducted by the TWC and EPA as
ind i ca ted previous ly In Table 1-1 . The results of the soil sampl ing
con f i rmed that very high concentrat ions of agricultural pes t i c ides w*r *
present ID areas of Uw s i te where visual evidence (s ta ined or d i sco lored
areas) of contamination was pre sen t . Soil samples taken In areas along the
entrance road outside the fence of the airport indicated that contaminat ion
also was present, but to a «uch lesser degra* than on i ltc. Soil samples
taken froc artas d i s tant froa the chemical handling areas did not exh i b i t
cootaalnat Ion at detect ion levels. The samples of drlnMag water and air
also did oot contain any detectable contamination.

1-7
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TABLE 1-1
SUMMARY OF EVENTS

CRYSTAL CITY AIAPORP SUPERfUND S1TL

DATE AGENCY LVtlN'T

0 4 / 2 1 / 8 3 TDWR

I

0 4 / 2 3 / 6 3

0 5 / 0 5 . o 3

TDWrt ,
D i s t r i c t b

TDWR,
D i s t r i c t 8

Received not if icat ion from Crystal City
off ic ia ls that they were concerned about
the condit ions at th« Crysta l Ci ty Air^

Init ial i nve s t i ga t ion - compos i te soi l
•aaples obta ined fros contaminated ar <«&
on t he s i te

S i t < - vis i t , delenal nat ion of approx laatc
ar < > ' i of cont .aa i nat ion

O
O

0 6 / 1 3 / 6 3 TDWX/EPA

I
I
I
I
I

0 6 / 2 1 / b 3

0 7 / 2 3 / 8 3

0246V

TOWR/EPA

EPA

- 4 soi l MS^ IVK taken at po'.r.lft
apparent dra inage pat t e rn trot, a r e a h

of contaminat ion i n t ernrc t airport bour.-
d a r i c n , 2 soi l «dopl«i from d i r t roa i . \
•o i l MDplv from the nearby s c hoo l ya r l , 1
water wel l , 1 open drum

Site v i s i t , on-s i te observat ions

Soi l MDpline - 38 soi l staples taken f rom
contaalnated areas of the site

1-8



TABLE 1-1 C c o n t . )
SUMMARY OF EVENTS

CRYSTAL CITY AIRPORT SUPERFUN'D SITE

DATE AGENCY EVENT

10/30/83- EPA
1 1 / 0 2 / 8 3

1 2 / 1 5 / 8 3 TDWR,
Di s t r i c t 8

Initial Removal tef lon - »M. and drust,
were placed io on aite t r e r . -Se » ; two con
taainated ar«a» c«pped witr. clean *oi i

SaQpl lng - 4 cos^oKite soi l
contaminated ar«4K of the k i t e

CM
v—oo

TD"K/TACB S*Qpl ln j ; - ]7 no i l Haop l e t , « l r
the hit * and nearby achool

at

n^ ~ 1 cotcpo^ l te sol i naoplv f ro s
area in front of Frank * Har .p . i r , plu» H
• oil •arnpU* fruc other or. o l i r a r ea s

0 4 / 2 2 / 8 4 - E P A / C i t y o f
1 C i t y

Removal * repair* ' ! «ro»lon i tu l i i c * , bu lU
f en c e , rroovad contna inate i noi l and dTUT ,
o f f » l t «

10/05/8 * * TDWR/EPA Si te proposed for Inc lus ion on Nat iona l
Prior i t i e s List ( S P L )

08/ l9/d5 TDWR/EPA Site viftll to delvraiQe level of e f f o r t
for anticipated R l/FS

0248V
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TABLE 1-1 ( coo t . )
SUMMARY OF EVENTS

CRYSTAL CITY AIRPORT SUPERFUSD SITE

DATE

0 9 / 2 5 / 8 5

0 2 / 2 5 / 8 6

0 5 / 2 0 / 6 6

0 2 / 1 5 / 8 7

0 4 / 0 7 / B 7

AGENCY

EPA

TWC

EJ-A

EVENT

TWC. U'A

fun4» to TVC for R l / F S

Re^i«§t for Fropoft iU to p«rfn
tho Ri/FS at the CCA k i te

as aUy proawlgate4
Sup<?rf uo<3

Ebatco

RI/FS contrai l to
incorporated

Began Rl Meld »tu<Ue» at t*>" »!

Kl

Sub«Ht«d Dr a f t f-l

CO

CM
^—
O
O
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Co June 13 and July 23, 1983, personnel froo the TDWR Ceatr* ! Of f i c e , EPA
Region VI, and TDWR Distr ict 8 Bade follow-up investigations. During thc»e
investigations, toil Maples, air staples, and one drua aaaple were
col lected. Photograph* of th« cite were taken and an inventory of the
drum* reaalaiag on ait* waa conducted. The results ot these Mspllng
•vents confirmed the Initial findings and indicated the presence of very
high concentrat ions of agricultural chemicals in the vicinity of the
abandoned crop dusting operations. Result* froa the various sa&pling
•vents conducted by both the TWC and the EPA are suanarlted In Table 1-2,
which lists both the chemicals found in on lite toil aaaplas and those
listed as Ingredients on container labels observed during the various sl:c
visits and invest igat ions . Soae soils in an uap4Ved area in front of
Franks Hangar contained toxaphene oeaaured in concentrations high enough to CO
be reported In percentages (parts per hundred) of toxaphen« rather th*r.
parts per o iUlon .

ON

O
O

Afte r reviewing the results of the invest igat ions , the TDWh requested tn*
£PA to conduct aa ImaetfUt* Keaov^i ( IK ) act ion at CCA. This request w.t&
agreed to by the £PA, Heglon VI teetgeucy ftespoiwe Un i t . Between Octobe r
30 and NfVeaber 2* l?t!3, the EPA conducted the IK action to cliolrutr th?
iaawdlate threat to public hea l th and the environment posad by the
constitution at th*> s i t e . Cleanup goals for this 1R act ion
estab l i shed as fol

1) Disposal of liquids Col l ec ted frue druas and other cor . t i i n?r »
•mattered throughout th? s ite

2/ Rroovfil o * container! caus ing or threaten ing to cause?
addUlooal contaaioation

» Rtooval of soil fro* areas of gross , viajal ly obsarv«b;p
contanloal loo, aod

*>) Flaccaeot of a clay cap over tvu areas where heavily
coolanIoatrd rolls were removed
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Tr.e IK act ion t«k«D l>y EPA at the »lt* waa Intended to reaove only the »o»:
hifMy coataaioated nat*rlali. la tht reaoval action, coatasituted »oi; i
aa£ decoapoiiog druaft coataialof chemical r*aldue» were rcaoved to «o oc.
§ 1 1 * landfil l . Two diapo»*i c«lU war* constructed lo th« central pan o!
tht prop«rty t ea»t of tht runway and Mar th« windaock. Tht l*rggr o!
th«k« c«Ua »«aaur«d 30 ft. by 10 ft. Th* ••alicr c«U «taaur«d 30 ft. by
6 ft. Both cclli wort 8 ft. dc«p. An natUatoJ 30-70 druac Coot all o;
which w«r« full) w«rv placed into the dlapoaal c«lia. Th« drua co&t«oi*
• nd approi isately ^0 cubic yard* of coataalMl*d aoll (roc MftMy

area* of th« aitt wor« placoJ In th« c«!U aod aUi«d with
The excavation waa thcQ Wckfi l ltd with •pproxlPi' ' i Iy three feel of

clear, clay fi l l *

On December 15, 1963, February H and Hatch 29, 1W, TWX, tPA, aad T«a»
Air Coatro l board (TAC6) personnel travel*! to Crystal City to determine
tht> s ta tu s of the aite. Soil and air aaapllng waa conducted to deteraln?
if co&taalnat ion regained on the alle af t e r the E?A' » rea«vai a c t i v i t i e s
and ir, areaft adjacent to theae location* . The revuU» of th* » fcaap'.ir.g

that, while the imsediate thrcil to public he^'.lh add the
po»e3 by the a i te had be<?n e l ia l twte^, addit ional act lot

beciufr? high conceotrat lon » o! contaft lnanta rea^ined oft a l te
a potent ia l threat to public health and the environment .

CM

O
O

TJ»e c«ni;nv*In« threat to publ ic health aad the eovlronarnl at CCA
the T»C to rcqueat Lt^A to conduct a »econd cleanup to
which re»aio*d a f t e r the I* conducted in the ta l l of 1 * 63 . tfA
•nd in i t iated ^ Mcood reaoval aclloa which wa« c^Bple led in Hay*
The aecond IK reaulleJ in the removal of *t> addit ional 2; druaift of
cootaala«te4 fcatcrUla. Theae druat were tranaportcd off alte to a
baiardouB wa»i- laudMll (Cheaical Uaatc nat»|*aent, toe . , (6 tort Ar t h u t .
Tcxaa j for diapo»al . troded are*§ of the clay cepa w«re repa i red during
thla ef for t . la add i t ion , a feoc« with • locked gale va» conatru:le^

the airport alle and wamlof •!«« «*r*

I
1-1)
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la 19S-, because the 1R act ion* were not Intended to b« a peraaovat, f laa !
reaedy, the T»C racked tbe »ltt la accordance with the EPA H*t«rd R«nr, :,-^
Syitea C K R 5 ) . Tbt alte acored high enough ( 32 . 26 ) to be propoaed a* «
c*adidat« for tht NPL. In *ccord«oct with tht HKS, th« rcnklof r«fltcioi
coad i t&oa * •: tht sit* prior to tht IX action* by tht EPA. Tbt «lt« w*>
propofted for llktl&t oo tht NPL «• * Suptrfu&d tltt oo Octobtr 5,

Foilowlag th ift , the TWC, in coop«r*tloo with tht EPA, R«(lon VI,
pl«onln< • M/FS ttudy. TTw study va» to dttaralnc U th« alte
loo^ ttra thrtit to hua»n hvalth or the anvlroaa«ot. In S0pteab«r t
th« EPA av«r6*d fund* to tht TVC to begin tht HI/FS atudy. The Kite
foraaUy add«S to the NPL on Nay 20, 19B6. Tcble 1-3 pfe»«atB the
«nd cvvntB wNich Coaprlftt th« U/FS achedule.

rc»ultft of the HI are
of t^e Rl are as

In the RI r«port. The

CMr-
CM

O
O

Th«fe was no (jfyuad water four,-! In any of lh*>
«t i Ho t i t t , Including eight

tUl for »Igf«tlor. of cont *s '.ftar.in
l& t o grcni&d witof 1ft very low, duo to thp dfj >t l i to th« «rcMr. '.

it of the

Crvun.i wat e r »4flp ie * Ct t l i e c t e l froft three C i t y of
C i t y w * t * r wp l l s (which are cottpUte4 In tbv C » f fU o
at dirpth« of flpproi l *«tely 00^ to tOOO fee l L

ihv pre»«oc* of cot}t«alrw»nt» .

leaflet of *tr*aa water aod •edlavnt were col lect* * fr <?s
aevtn aoapllng atat lon * loc«(H oti n«arby atreaaa.
Coti(«altMnl coocen l fn t Sona a***^r«I in lhe»o a«
fro* "Hooe Det*ct »d * to a Mi'.auai of 0.0?0 ag/1 of
ortatsochlorloe peitUUe ID water aoajtlca aod 12
araeate In a*41a>«ot. SaapUa of aurface water fro*

o
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TABLE 1-3
RI/FS SCHEDULE

Da t e

iIIil

02/25/Bb

03/28/8 *

U/30/BO

G - ' Q 7 / 8 7

0-/24 - 0>A>t *
198?

00/01/67

0 6 / 1 2 / 6 7

07/ 13/8?

0248V

TVC publltiist RtquQkC for Propotali

Contractor * subtstt

Tt»'C tubalti draf t contract to EPA

tWC and EUaco tlgr. contract

TVC tubaHft Ebaftco w^rh plan, QA/QC , H 4 S P to

EF'A & TWC fiubalt w«rr p Un to

tf'A 6 TVC ^ir^rove t b a s ^ o ' t wor* plar.»

Kl f l f f l d work s t a r t * , KTt

KUnco MJba l t f t D r a f t

TWC 4 ETA tubalt cuawut * on Dr « r t Kl Repor t to I

«ibalt» D r a f t rs Kvport

r.t>«Ko Mib»Iti f i n a l Kl

TUC 4 EPA feibftit con»«nt» oo Dra f t Ft Rtport to

fS Report
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receiving atrtaa, Eapaatoaa Slougn, did not conta i r .
algnlfleant quanlltl«» of contasiaanta. There w«r* i s o l a t e
Indication* of low levels of coctaaloaata in thr«* «&sp:<tk
•tora water ruooff collected froa on »Ue draloagc di ich<?»
iousediately after « atora tvcot. CoDtaal tMOt co&cto-
tratloos In thi«« •aspUa ra&{«i froa "Soat D«tcclvd" lo A
aaxl&ua of 0 .097 Bf/1 of amoalc. Tht pottatlal «iln» for
low l«v«l§ of cootasinatioa to tijratc off aitt lc it
water runoff during rainfal l

Thr^c huodrvd fourtma aurfac« «oJ aubsgrfaco aoi l
waf« tol lffctcd aod aulyced. Th« toll In m^r.y sr«4» of
alte wai found to t* free of a ign lf l cant l«v«U of
contajuioanta. Signif icant coataaloatiot; waa »«aur«d It;
toil* in the vic in ity of hangar building* vMch Kai

by aerial ftpraylng operator* , ar.-i in f^fface »oi: >
topographical ly dow&gfadient frva the§« ar«aa» The oailc,.1;
concentrat ions of a lgn l f i cant con- taa ioanta a«4«^r<>d in • ^.

froa highly contas inato? areas wer? i .Kv ttg/Kg of
2 , 3 0 0 ag/*e of DDT , and 1>X. &«/kg o. ' artc^u.

indicated th^C COQtaa ! n a n tB did not penetrate in ft'.gn*. He *-:
concen t ra t !<>ns below appros laat^ ly 1 foot . TTw VQ!U »C of
algn if leant ly cootaft lMtvd »oll (wo l i cor.nlnlnj lOu op &£ • ;
aore of "total contaminant" ) wai nnla-ild to W
•pproniaate ly 12,000 cubic yard » .

r-CM^—
oo

Air aaapllng did not Ind i cate th« pr«i«tK« of
vapora or cotitaainanta lo alrl^m par t l rUa . «ItH«r durinc
• c t lv i t lea or froa th« alt« when oo a c l l v l t l v t ««r« b«ln<
performed.

0248V
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III
I

The
Ment If

There «re four bulldlnga located within the ar««a w*.*
cleanup action may be required. Two of cheat hanj»r
building* were Mapl*d by wipe tt »t * which did aot ls
•l(nlflc«at coni«aio«tloa of ttw bulldlt^ ttructurvt .

Th« Ikatdlac* A«»oval «ctlooi it th« «it* r*«uU«d ID
burial of *pproilB«t«ly JO crushed dmaft *od «ppros:ft4l«ly
cubic y*rdi of highly co&t«alaat«d tollt U two on tit*
locat ion* . Th« M «!•? roulted in Ifw burial of 90
• itt waatai . Th« burled dmai «nd v«»t«» «r« to b
«• p«n of LMi FcaftibUity Study.

inACCVBB to th« Cry*t * l Ci ty Airport »;t«» two IwPti restr i c t4 . ^
by ftoaa* of a fence with a locke* eturaace «at«. The CUr c»f CM
Cryeui City lnt«ad» to u*« the airport «B a »ut)icip4;
alrpgfl In lh« future . The evaluation of poat ib; * ;
» tr4tegl«ft conducted during thli Feas ib i l i t y Study
this possible pott-cleanup land uae.

in

_

re»uU« of lh<*
of thp cont *»: jwntt In Tab l e ; - * .
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1 . 3 OBJECTIVES OF REMEDIAL ACTION

The nature and extent of contamination at the CCA site are relatively well
def ined. Surface soils have been contaminated with agricultural chemicals,
Including chlorinated pesticides and arsenic, in the areas where these
cheaicals were used. At a depth of lets than 180 feet, groundwater is not
present at the site and therefore need not be cleaned up. There are no
pits, ponds, lagoons* or contaminated surface waters at the site. Given
than conditions, the objectives of the remedial action to be conducted on
this site are associated with the principal contamination problem, which is
contaalnAted surface soil at the site. r-~

r-
ft«aedial act ion alternat ives are juUged to be appropriate for the cleanup (\j
of the s i te , depending on how they control or eliminate the hanaful
of the contaminat ion . Both short tens and long t«ro object ive * were
4evelop«4 for the pathways of concern. Short term object ives will apply to
ac t iv i t i e s involved in the construct ion of the remedy. Long tera

will «pply to the us« of the sit* Af t e r the cleanup is

O

?' .?r<? are thrve ways that th« contdnlnatod soil could be hsraful:

1 . D i r e c t con tac t , including d irect skin absorpt ion an' onl
in,£estion.

2. Dispers ion and inhalat ion of sull part ic les carried by the
wind.

3. Erosion of contaminated soil part ic les Into surface water .

Table 1-5 presents the short and long tern object ives for the CCA s i t?
which address the three pathways of health and environaeotal cndangeraent
posed by the contaminated soils at CCA.

1-19
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1.4 PUBLIC HEALTH EVALUATION

1 .4 . 1 Metr.odology

The quantitative health effects evaluation performed for thl« FS required
several iteps. The first step wan the determination of potential exposure
pathways of the huaan population. The second step was the selection of
indicator chemicals to model the exposure pathways. The third step was the
formulat ion of arithmetic pathway models used to est imate the carcinogenic
rlak of exposure to site soils containing potential carcinogens and tox i c
non-carcinogenic compounds. A hazard index for non-carcinogens was
computed, based on acceptable chronic intake (ACl) . The exposure pathways
were then re-exanined to determine the most likely pathways of human healr.h
rUk from this site according to the projected use.

The purpose of conducting a Public Health Evaluation for a hazardous wasre
s ite is to determine, within a reasonable probabi l i ty range, whether or not
a hazard to humans ex i s t s . A determinat ion can also be made of the
po t en t i a l hum-in healr.h e f f e c t s from the remediated site ar. the p r o j e c t e d
c leanup l eVe lH .

Risk can be def i ned ua the probabi l ity of one Individual developing a
d l teaee suci1. "ft cancer from exposure to a chemica l . For examp le , If a
person saoken c igare t t e s , there is a risk of 3.6 E-3 of developing lung
cancer (Wil ton , 1 9 8 7 ) . This risk es t imate was developed from
epidemologicf l ] studies that found 36 out of evary 10 ,000 people who SmokeJ
c igarettes deve loped lung cancer .

r-CM^~oo

However, for o/iny of the compounds found at hAiardous waste sites, there In
no dlr«ct evidence of human carc lnogens ls . Instead, extrapolat ion * ar«
a«de from cnla/il exper iments to project the e f f e c t s on huaana. The Cancer
Assessment Croup (CAC) of the EPA has derived s model to extrapolate the
dose response of these animal experiments to s dose response for a compound
In huaans. A factor known ss tt» pot«ncy slop* factor was derived by the

1-21
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CAG for & number of carcinogenic compounds. The model used to calculate
this potency slope factor assumes a linear dose response for
carcinogenlsis, and wubsequcnt review suggests that this is a wur » t c«»c
assumption. That is, the use of those factors will result in risk
est imates that are conservative when compared to the average riak. Uae of
this Assumption will provide for adequate protection of huaan sub ject * .

Toxaphene, for eranpie, has a potency slope factor of 1 . 1/ag/Kg.day.
Translation of this value means that if a person was dosed with and
absorbed toxaphene at 1 mg/kg for each day of a 70 year life tlae, h« voul<
have a probability (risk) of 1 (certainty) that he would develop a cancer .
For a 70 kg ( 154 Ib) person this would be an absorbed dose of 70 eg/day or
32 ,600 mg per year. At a dose of 0 .001 mgfkg per day he would have I
chance out of a 1000 (r isk * IE-3) of developing a cancer over a /U year
tipoturc. At a dose of 0.000001 eg/kg per day he would have 1 chance
of 1 , 0 0 0 , 0 0 0 (risk - IE-6) developing a cancer. This risk ett lnatc U
related to the duration o! exposure and if a person is exposed to 0 . 0 0 1
tag/kg for 1/ lOth a year for 7 year * , the risR of cancer Is 11-3 ( l t -3 i
x 0 . 1 ) . For regulatory purposes a r i sk of IT-6 is cons idered to be »r.
acceptable r i s k .

CO
CM
^—
O
O

There is not a direct re lat ionsh ip between an leal cancer studies an1,
cancer . "o eipresa the degree oi unc e r ta i n ty o{ such eitr«j »o lst ion* .
CAG has formulated 4 weight of evidence c l a s s i f i c a t i o n for poten lUl lr
carcinogenic chemica l s . Tl«» group c l <t » » l f Ical lons are presvolvd «s fo

Category
A

B2

Huaan carc lougec

Probable
carcinogen
Probable hutsan
csrcioogen
Possible huoan
carcinogen

ipt_l_qfa of
Evidence ff(M epideettologU
of huaan cancer essocUtlon with
exposure

vvldenc * cp tdtft lu loft '.<
studies
Evidence of csrctoogenlc l ty trod

study
evidence of csrcloogenlc Uy

fro* anl«*l studies

0248V
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Hot claiftlfled
No ovld«DCt

evidence
Mo evideacea for carc inogenic Ky
In at leait two

In iMa evaluation the rlak of developing • cancer froa an expoaure moid
will be prea*ntei along with the weight of evidence u to the poaalbll lty
of • coapound bci 4 « buaaa carcinogen*

1 . 4 . 2 CXPOSURI PAIKWAYS A SO HUNAS MCtJ-TvR CONSIDERATIONS

1 . 4 . 2 . 1 Kuaan

T(w Crystal Ci ty Airport Sltt U r«Utiv«;y fl«t «nd It u»e4 tatarmltt«nil > *
by cosauaity rc»li«nt» who O*TI «nd opcfat* th«lr own pr ivate planti ani

v i »H9f » , prlfrirlly 4urlt4 th« hunting seaioo. Ihe »it« !• not
»ny •grlcuHur«i purp*»v?» oof «p? «oy hunting «ct lv i tLe»

on » l te . Dv»p i tc cyraplet# » lt* > f*ocine •r.-S warning ft lg&ft, the sltt
to cKCa» lon- * i l y be u»ed by Ind I vMy4l§ with all terra in veh ic les . Due lu
th? ciaae proilalty of « public housing d*v*!lopB«Dt And »chools, there

th? p < t9 » I t i i l t y of ««pv»wrQ gj nel^ubgrhoo^ ch l l d ce " «nl oth^r
t» to n i t? ftvU , s l tf tum/ff , and M-t i laent * . Thp intvnd^i u»v of

prvpvrty In t'v? future 1ft ae a aun ic lp4l a irpurt .

CO

o

Afte r tt>« c * » » » t i9n uf u»@ by the peat icH* operatorft , the u*« of
a i rpvr t ha* town «lnt»<il. Accord ! (14 to K*«loo VI t^A pro jvc t lona (USLP * » A,
1 *90? ^ th« cooti&uvd u»f In txpected to tn- ft in tKal . The referenced le t ter
d irect * th*l ihU evaluation bv perforavd a*«uaUng accoa * to the a i te wU:
b« lift'. t*4 at>d ttval *dult« will b« th* only ua«rt uf the aJ rport al l * . A
•alifttO annual cipoitur* of 1) daya by grout»4a •alotenancc personal
the graaa la

Future cxpoa*d populalloaa at putentta l r l » > , if acce** ia not contro l l ed *
would b* airpurt workvra , airplane crvw aod paaaeogera, occaalonAl
recreatiooal u»en, local rca identa , and ml|hborhood children.

1-23
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1 . 4 . 2 . 2 Pathway*

Soil *ajsplee collected ID th« Rl h«vt revealed that chcaical coataslaat:
!• confined Co ch« surface of tht aoll (two fttt or Its*). Since thtr«
been mlnlnl migration la tht past and given tht soil characttriai lc*
(clay* with a vtry low w«t«r ptr««*blllty) ttw proUbility of future
dovQvard aigraCloa of tha coDt4alMDt§ It vtry low. For • mot* chorou£\
dl»cu§» loo of the d«cr»€ of ptrMtbllliy, *«t tht Rt r«port.

There wa» no grouadwattr detected in tht tight (5) soil boring* drilled
a depth of 50 feet or in tht one (1) loll boring drilled to a depth of i
feet . Wit * , the great depth to ground water and a low migration rate ,
contaaination of ground water ia not expected. Therefore,

ground water ia not a potential exposure

There w«re period* of heavy rainfall while site inve*t lotion* w«re be l t
perforae-2 and appreciable storawattr runoff w*» observed. Soapl«* were
takes of thl* runoff water . Low level* of arsen ic an<5 chlorinated
pe * t l £ i de * were found in lh<*»e staple* tf runoff wate r during OOP *tors
event . H?wev«r, there are o& pond* * Ufcc» t or *trea»« on the «ii«?.
The r e f o r e * cpnta&toated *urface water * appear* not to U- a

pathway.

CM
CO
CM
^—
Oo

The in i t ia l populat ion r e c ep to r * a r c !

o

Occas iona l (ca » ja l ) u»er* of the »lt«
ptf»oDn«-l and pa**«n4er* l recreat iona l
•alntenanct per*onn«l, tod
fte*ldeot* of hou*log area

as A i r c r a f t

The c«*u«< rectptof* could be e«?o*ed by tht follow^t*

Inhalation of airborne part icular* fro* cont*s\itut«4 * l t *
*ol l/o*dl»ent* i
Derval aUorplloo of coatattloant* throu«h direct contact ofIt*at particle*!

1 *24
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o Ingeatloo of aoll/aedlaent contain ing contaminant* ,
o Ingeatloo of runoff water ; and
o Dermal absorption of contaalnanta through direct contact w i t * ,

runoff water .
1 . * . 3 StUXTION OF INDICATOR CHEfCCALS

A large ouaber of chemical* w«re detected at thla aite. Table 1-6 l l » : »
theae cheaicala with their ptrtlnant lexicological and chemical
character lat i c * . It should be noted that U-3 la equivalent to 1 • 10
and this notation CE) It uaed throughout to aipresa power* of ten. The

are grouped according to similar chemical
l ica to fac i l i tate tvaluatloo* Table 1-7 t

repreaental lve coapounda and indicator chemica l * . TUe Ind i ca tor <
coapound for each group waa aelected through coaalderat ion of toi ic i ty, '

of posit ive aaaplea and available toilcologlcal iolora^tioo. Ui' .ne
grouping*, the Remedial Inveat igat lon Maple data wa» revivw«<i to (

determine the nuab«r of location* *ample4, lh« auaber of potUive *4a;Us .
an4 the aaiiaua concentration* founl. Tab!? 1-0 prenent* a eAiaaar? of thi«

Ind icator chealea lu afe cho»«n to represent grouping* of c»nt«ltwnt* «t
the a l te In lieu of calcu lat ing ItvJ1. vlduil f i t * < » »e» »a«>nt» for e»".

coopound. Typica l ly , the tMftbvr of ind lc » t <?r chealc«l» U t«»r. or
The»e coapoufw)§ are chuwa l« repre»ent a bro«4 rat»4P of

tok ico log lca l e f f e c t * a^id polenlial p«lhway», *Mch are typlc«il f"f n-*
p*rt lcu l *r group of

0249V
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I i i i i i iM i i i i iMM i iiiiiiMmiiiimiiiiiiiiiiiiiiiUJluluHdHi».iaiiii.iii

i «
» *

t T O M H• *^-| Hr

I "Li 1 1*1 jhn1
I

* ^1 *".,I %<Si i
*• * **• i ?| , | iV

i * 11 - 1 - _ ,
V * ^ J*£I I .
1 1 % 7*u• «*-

t 1 i

1 1 5"k>
^

1 ^r i-** j i•ii j!

iiii

ifl
*
* 1
1 m
\ *•

• *

' *

' 2

1

< >

« i

1 1

1
1 w•• K- 3 I

• • ij

ji(B

W •* ^ w~ ̂

^ ^ * ¥ t- * - *

** j». fc i««*• ** "^» *•
« — * •* *

, - . » * . -C »^ -. i- •*"i "rrrif^ &
"V

*• § £ **

M ?M*
* * . * . " . .

5 5 3 5 5 3 5

S H.i l i i c H

""
i •

4 O* »

i- •••» v

"1 "|

t»" *t
" •

? f•> »

* «'

« t

i
i l l

00
CM

O
O

«*
•*
*f~t »I
B t
^ • •'
* - •*£ • *'
i 1 -*s t
5 I 5t ' =» ' •« M

U j
•• •* i • *4 v * tf E *"

• ^ • " £ ' * i wo .5iA— 'i• • * »^ < ! < • » • • * * •



-* 3 ^^» , !* • i

r =

oo

GO
Ul

s51

f ?'
1

1 1 1

*5

« *o n

e o
W 19

&L> *r-

ill

II
IIiti

i
fr * 1!J t

I

HmmiiimiimHiimtnimiiiiiiiiMnimiimiHim mini i1"" m""iHHii|p|piiiiii n i'ii|Hii



1
— »
• "• "*
1 ~* *^ — — *.« »• w ̂ f

I t »rsail
1

7Li ]i|
I i -c » **
| "

| _ J
l a

1 3 i - **
1 ~ f -1 i ri1 i«
I I -I S .7*U'I*| r-»»•

1IV ~ •H »:̂1 i!

1111

miiinmiwftfflfWiniHuiHiiraHflmaiHHiiiHiiiiimiBaHittHBnTifiir

**
*?M
ei » « 1 ^ . 1 i

£
Hs

JS « * *

i t 1 * 1 .

*^

i i ' *" E S 3? s 1 «•* ST i

? ? fk fe *1 '- s. «•• •• * t 1 »

2 t ft^ *^ * t » t
•2i i •I . i «i t 9 •*

c a s j
" 1 - 1

' 1 1 t L * * • • • • ?i HHi i ! 1

HtiimammiiMMiMBii»iHg»mm-iFFi fgBmimtriitmmtiinimtimntgBt-tBBgiBHfflgiaffFmmiBmH

^ r>» w« •• •• *• f** • « * l l i t i «1 M M M « W « k
* « * r » ~ f * e a < « * *^ * a • • *
* * » M * « - M M ^ « * * » M ^ % « ^ «

** S — ^i •• ( * • *

» S 5 £ 5 * M * : £ 2 2 S '

t f t i * £ ' ' ' ? ' S ^ * ' *

e t - f t m T f c f t - i f t f t ^ s s s e ; !£ s j | * 3 S * S l * ? S i l i ** < ? ^ ^ r v ^ ^ v ^ * * ' i 0 ^ ' ** ? r f ? £ j K - . * f c , f c i .

- a - ; ; . B 3 8 « sTii ' » S 7 T » T i

1 i

{ s i i l 1 *, . s , { i l i l 1{ n c r I -: : Is f?J 3 ^ ^ c e I - j 2 i 5 I r

lllllllllllllllllll.lllllllllllllllllllllilllllllllllllllllllllllllllllUI,....,,,..,.,,,,,,,l),|lllU|

m 1" 1o I° 11! 1f* » ^H
1 ' 11 - 1; : 1.- - 1- ' " •
5 1 • 1* 1 * 1i I | i •
» c l i f 1til l l m• *• i * * •1 • * v » ! - •• t * i j t i •
II* *1^ fc! 1



Ci«»» 1

<:;.•» 2

CUi*
CU«»

TAftLE 1-7
GROUPING OF IDENTIFIED CQMPOUSDS

Ind icator Ch«alc«l
DDT

Toxaph«Q«

Dleldrln

DDE
DDD
DDT

BMC
Chlordanc

Dlcldrin

Pyreo*
ftfln/oC a) Anthracene
ftc at o(b) Fluor * at!w

J

bit (
ftut/1

Tolutftp
Xy
Kl bribe ft**

1 , 1 , 1-
C«rboo

f—
00
CM

Oo
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TABLE 1-8
SUJWAJIT OF REMEDIAL INVESTIGATION SAKPLI!IG

of Location*

Chl&rltMted Hydrocarbon*
(Chloroforw)

Aroaatlc Hydrocarbon*

So l»#ot a

Or ga nopho*pho m*
(Parathloa)

Herbicide*
( 2 .4 , V-T)

Fbttulate*
(dl-n-Oclflphthalate)

Concentrntloo
HHU
Ground viter
Surface water
Soil
Sediment
Air
Ground water
Surface water
Soil
Sedlsent
Air
Ground water
Surface water
Soi l
Sedlaent
Ground water
Surface water
Soil
Sedlaent
Ground water
Surface water
Soil
Sediment
Ground water
Surface water
Soil
Srdtamt
A i r

Sagp led
12
17
27
14
*

12
17
27
14

4

12
1 7
2 7
14
12
17

203
14
12
1 7
47
14

12
17
25
14

•4

Identified
2
4

21
4
I

0
0

12
2
4

1
4
6
1

0
0

24
4
0
9
2
1
5
4
1 1

4
_'

•E/kg ag/I

.007
0.095
0.87
0.026

.022
.008

0.053
.010 .010
.030
.133

2.63

0.251
.047

.007

0.73
o.o :A

0 0 1 2 8 9



1

1•1
:
.
j
1

;
i
!

i

f

1!i
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TABLE 1-8

Ht miste^M• MSB

(Cont . )
tfm ^ ̂ ^^ fjsm mim ^^ ^ • MM

SUMMARY OF REMEDIAL INVESTIGATION SAMPLING

Constituent
PAH
(Benzo(a)prrene)

Dleldrln
(Class IV)

Toxaphene
(Class II)

DOT
(Class I)

End r In
(Class 0)

Arsenic

f
Mttropn*nols
(4-tiltrophenol)ii1

i•••••VBMMMMMMMMI.

Media

Ground water
Surface water
Soil
Sedlvent
Ground water
Surface water
Soi l
Sedlnent
Ground water
Surface water
Soil
Sedt»ent
Ground water
Surface water
Soil
Sedlaent
Ground water
Surface water
Soi l
Sedl*ent

Ground water
Surface water
Soil
Sedloent
Ground water
Surface w-iter
Soil
S^dlwert

•̂ ••VMMMMBJ

Number of
Sampled

12
17
25
14
12
1 7

203

17
203
14
12
1 7

203
14
12
17

203

12
7

6f>
7

12
1 7
25
1 4
. ) 0 0

^^m

Mnil»u»
Locations Concentration
Identified "R/^R «g/l

0
0
6 l.l
0
0
4
8 2.3

0
1 1 .90

130 1 1 13
I .400
0
0

175 2502
2 1 125
0
0
11 15

0
2 .097

S2 2.0- 1450
7 2 .7 - 12 .0
0
4
1 0 . 1 1
4

1 290

•••^•••••••••••1

Ii
i!
i=
:
:
!

!

I

3

——



The selection of indicator chemicals Id based on the number of samples
containing contaminants, the relative concentrations, and the relative
severity of toxicological effects. An Indicator chemical la chosen that is
representat ive of a group of compounds with similar chemical and
toxicological characterist ics. Aiter a review of tables 1*6, 1-7 and 1-8,
it was determined that the phthalates, aromatic hydrocarbons, chlorinated
hydrocarbons, organophosphorus pestic ides, solvents, and herbicides were
cot present in sufficient concentrations at sufficient sample location* to
be a public health problem. In addit ion, the relative lower order of
toxic ity of these compounds was included in the decision not to constd«r
these compounds. The probability of exposure is ana11 and toxlcity of
these compounds Is low. Therefore, a low degree of hatard ex i s t s for these
compounds at CCA.

The selected Indicator chemicals chosen to represent the Public Health
Hazard at this site were classif ied into f ive (5) categor ie s . These
categor ies are ilst*d below, along with an Ident if ied Ind icator chemical
for each c lass :

CM
\—
Oo

CLASS INDICATOR

0
1
2
3
4

A/ftN

Endr ln
03T
Toxaphene
Arsen i c
D i e l d r i n
Don z oCa Jpyrot i?

Table 1-7 contains the l lotings of the compounds covered by each c la » »

1-33
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Detai led discussions of the selected Indicator cou pound* follow. The
Indorsation for these discussions was auoaarlted froa Prior i ty Toxic
Pol lutants: Health lapacts and Allowable Holts (Slt t lg , 1900) and
Chemical, Physical, and Biological Properties of Compounds Present at
Haiardoui Waste Sites (Cleaent Associates. 198J) .

1 . 4 . 3 . 1 Class IV - Dieldrln

Dieldrin watt chosen to represent the Class IV chealcals because of it*
strong carcinogenic potential and its relatively high concentration «t
never * l locat ions .

tUeldrin is the epoxlde degradat ion product of aidrla u well a* beiftg
coas*rcial pest i c ide . Both aldrln and dieldrin are carcinogenic la tw
•pec les of animal* ( ra t s *od a lee) , and are very toxic to ft*»aaii*n a?
Cora l U> i0 • 50 •g/k* and denial LD^0 • 100 ag/hii). Die idr in is
reaiily absorbed through skin and c-ironic toxic eff«<is through SRin
expo su r e have b«sn reported, both cheaicila are acute ly toxU to aqu*
l i fe with LC,C vaiucft tagging frvs 1 to *•*> ug/1 . DUld r i n fw» bevn
4*a9C'.at«d with large scale blr i and (Maaal kill* In ireao treated wu
this p«attc ide .

Aldr i f t 1» t(/nv*rtc4 to die ldr in in th« envtronaenl through photo lys i s
biodegra^itlon proc«s»«s. DleUrln is quite p«rsist*nl in the environ
and is readi ly absorbed by org»nU setter to the s»U. It is slowly
reaoved by photolysis sod biodvgradal lua processes .

T*i* atroog carcitK»genlc potential and acute toi iclty of dle ldr io ts e*

CM
, ̂

CM\t
9 c I»^i^

O«— .

tu

I,

an)
.»»il

tUfttf

for a human health concern. Tbe CAG h*a c lass if ied Dl eHrSn as ft C * t » g > r riiiii

•2 care J&Q(IC»O, Tbe potential pathways for huaao ••posxite at the CCA i
are soil Ingestlon, d«rs,al soil contact, en4 Inhalation of *oll
part iculatea.

l-W
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1 . 4 . 3 . 2 Cla»» III - AT•talc

Ar»«£ic (A* ) vis choata to represent Clasa III ccopouad» b«c«u»« of It*
r«portcd carcSaoeeolclty, let toilclty, aod because It waa tht »«Jor tox i c
att«l found In eljnlflcant concentrations. Areenlc Is not a »tt* l In a
str ict ly def lwd aena« and May of the ch«»lcal propertlee of ar»«nic
compounds ar« cloeely related to thoaa of phoaphorua coapouodt. Mo»t
naturally occurrlo* ar»«atc txtitt at AijO-j and At^O^ a^Lta.
Bocaua* of th* fr*^u«&t UM of or^aalc araeaic coapoundt and t »rbic ids » ,
th«y AT* often found at hatardoua w«at« altta. In addit ion, *r»«au 1»3- 3.con varied b«tw*tn AaC I I I ) , AaOj , Ai, aod AaO^ . Al »o .

ic ar» *olcaU eao b« coav«rt»d to the laorta&ic forai.

Because this eleaeat can exist In a nuaber of s tates *
descr ipt ion * and public health evaluation* caa be v*ry compl i cate * .
Arsenic l»»* b*?wa descr ibed as a huaan carcinogen froe two <Siff«r«at types
of etp9Butea i I) lahaletloa of arservlc dusts by industrial wor^«rs has
been ident l f iH as « c«us« of lung cancer; and 2) the app«ar«oct of skin
caiK.«r wa» ob»»rv«4 aaong Taiwanese whoa consumed water cont«alr.4t«i

ha» b?en fcwnl to be teratogeo' .C, fetog«nlc » «r. 1
PS sod has been iap Heated in sw

to occupational Iy <
Is conftMered t<> be the sx>st toxic forv found in

a C*te *orr A
"

CVJ

O

iiiii

Af» » n i c ' a tr*nitp9rl thruugh the «BVlro&a«nl U related IQ ila o i !4«t lun
ata tea aa3 th* tsttat tg which U la coBple>«d with organic
Cvtureraloo b*tw«a the** oildatloo atatea la accoapllahvl by
ch»«lc«l proc«aa«a aod blovetabollaa. Several fora* of Ucterla have th?
capabil ity to convert Inorganic araenlc coapoutvda to org«nU coo^ounl*.
Since the aravnlc aalta are relatively aoluble lo water, laorgaalc araen
eao be quite erablle. Cto the other twmd, **oy ernenlc covpouada will bin!
etroa<ly to auil conatltueata. The potential pnhwaya of buaaa exposure
ar« lo«catloa of aoll ^rtlclet aod iohalatloo of alrbom aoil



1 . 4 . 3 . 3 Claaa I I - Toxaph«a«

Toxapheo* vaa cho»«n to r«prea«nt Claat II co*pouada becauae It waa found
at »ore locatiooa aod at higher cooctotrallon* than tha other cheftlcaii of
Claaa II.

Toxapiieoe la an laoaeric aliture of chlorinated caaphen*. Flv» to alx
aajor laoaera are usually found aod the distribution of laoaera varlea
d lffere&t e^auf aciurera and the degree of weather lag. Toxapheoe haa been
ah own to be carcinogenic io two specie* of aalaala (fata aod nice)* With a
alnlaua lethal 4o*e of 40 ag/kg, It la aore toxic to huaaaa than DDL in
•cute expoaurea it la a central aervoua ayatea atiaulant. Chroaic
expoaurea can reault In kidney diaeaae. It la readi ly absorbed through
•Klo, but the oajorUy of reported huaaa toxic e f f e c t a have b«ca froa oral
exposure*. The CAC baa class if ied toxapheoe aa a Category 82 carcinogen. ^_
Toxaphene h*» a high degree of toxlc ity to aquatu organlia*, re Bulling in O

•pill

CM

O

An a»»f l » »aeat of the eovl rvaaqnui fat * and trafiaport of toi*phet» 1»
d i f f i c u l t becau»e of the presence of xvin/ iaoft< >r i . h to to ;/f t l » , ox ida
and hydrolyaift d? n^it appear to be important (at* procea > * *B . It 1» *
per » la teBt che»lc«l, a&d dw to it» r e l a t i v e l y ht^h vapvr pre»sgr* . U
C93p«f«d to other tMoMtwt*-! pe«tlcid«ftj volat U 1 t^t loo «r be aa
lopyft«ot iranapgrt •*ch^rilta. Atworptlgn ooto aol 1 part ic le * occur*
readily a&d la ao l»portant ftechaaiaa for re«ov«l froo w*t«r. It ia
biodegrade-4 la aerobic eavlroaawtita* but under afuerobic condit ion
btodegradatlon «*y occur. Abiorplloo by biota li rapid tnl bioaccuatulai ton
occur* to aquatic organl * * * . For toe Cryiial C i t y Airport iit«,
traoaport by eroaloo any be of coaccru.

1 . 4 . 1 . 4 Claaa I "

DOT vaa chowrn to fepreaeol lit* Clui I ortanochlortoc pea tic idea b*c«u»o
of the chralcai tk>th«r»4aw|hter relallonaMp betwwo DOT, DD1 and DOD.

024SV



DDI and Its degredstlon products DDE sod DDD are cyclic organocUorlne
hydrocarbons which have been showa to be carcloogenlc In one species of
aniaals (alee). !o addition, they have been shown to be reproductive
tox ic * In mamaals and art responsible for decreased reproductive auccea* in
•winy Mfch-eattng bird species. DOT Is only aoderately toxic to huaaa*.
although deaths sod other toxic effects are reported to have occurred as a
result of exposure to Urge quantities of the pestic ide. Ho evidence ot
cancers or other chronic toxic effects has b«ea found lo Mult ip le
epidemiology studies of pesticide workers. DDT, DDE, sod DDE are
relatively Moderately absorbed through the skio. The GAG has c lass i f ied
DDT as Category B2 carcinogen. DDT Is quite toxic to fresh water
invertebrates and f ishes.

try
DDT, DDL, sod DDD have been showt to be very pers istent In the /^j
envlroaaent. Photolysis Is thought to be the aajor degradation pathway, v-
•Ithough scae bacteria sad fungi h*v« deaonatrsted an ability to setabollie ^
these pest ic ides . The laportance and uti l ity of then? oechanlsas are
unknown. The ultlaatc product of blotransformatlon Is bis (2-chlorophenyl)
aethasone an4 the toxicology of this product is unknown. Fro* Us chealcal
and pr.yslcsl character i s t i cs , it is suspected that Din, DDE, an*l DDD are
readi ly absorbed by soi l par t i c l e s . Volst l l i tst ion and sediarnl aoveacnt
are thought to be the aajor environmenta l transport processes .

The potentUl huaan exposure pathways for DDT froa th i s s ite arc soi l
Ingest lon, d i rec t derail contact w i th soil, and InhiUtlon of *</. 1
par t i c l e s .

1 . 4 . 3 . 5 CImm, Q - Endrln

The orgsaochlorloe pestic ide endr ia was chosen to represent the Clsas 0
pestic ides because It 1s the nost toxic of these pest i c ides in this
and was found at Bore location! than the other cm pound* in its group. The
orgaoo-phosphorous pestic ides are also Included ID Class 0 because they
were found Infrequently and st low coacivntratlona. AH of thu Class 0
chemicals are Doa-carclaogenlc. Endria lc a chlorinated cyclodlene
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insecticide that is an Isoncr of dieldrln. Unlike dieldrln, endrln 1> not
* potential carcinogen, but is highly toxic to aamaal* and aquatic
organisms with one of the lowest oral mouse LD,Q value* ( 4 . 3 eg/kg ) . It
ha» b«en shown to bit • reproductive toxin «nd Is bloaccumalatad by aquatic
organisms. It apparently It not readily adsorbed through the akin.

Endrin h*s beea shown to bo quite persistent ID the eavironnint.
Photolysis to delts-keto eadrln and endrln aldehyde la aa important
process . Froa the chemical characteristics and structure of endrin, It i»
suspected that endrln binds readily to soil particles.

Given the physical characterist ics of the Crystal City Airport site, the
envlronaent&l disappearance of endrln will occur through photoyls ls and
soil migration froa eros ion* Exposure to huaua populations can occur
through soil ingestion and Inhalation of alrborn soil partic les.

1 . 4 . 3 . 6 Sesi-Volst i le Organic Compound* - Ben £oCa)pyren * >

The seai-volatile organic compounds are also refered to an ac id/base
neutral extractab le C A / & S ) organic coapounds. B«n£o(a)pyrene waa chosen
represent thr svai-volaLl le or A/BN COQ pound* because of its high
carcinogenic potential . Denco (a )pyrene and the oth«r coapounds in this
class are byproducts of the breakdown of aotor oils at engine operat ing
temperatures and may be present st locations wh«?rs used stotor oils
be«n duaped.

CM

O
O

BenjeoCs)pyret i9 belongs to a clan of coca pounds known as polycyclic aroaalU
hydrocarbons. Structural ly, It Is five bentene rings fusel together .
Because It ts a large molecule, It has s low volatil ity and Is not readily
absorbed through the skin. However, anlaaj, skin painting studies have
shown that skio tunors result froa exposure to benio(a)pyrene. In
addition, snlnals exposed to part iculars aattsr containing betuoCaJpyrant
(auch «s saok* particles) have developed lung cancers . BentoCs) pyrene Is
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cons idered to be a potential huaan carcinogen. The chronic toxlcity of
b*-zo(*)pyreae has not been established. The two Dost important exposure
routes for huaatui are exposure through tobacco smoke and uncontrolled
emissions froo combustion processes. The CAG hAS classified benxo(a)pyrene
as a Category B2 carcinogen.

transport oad fate of ben£o(a)pyrene and the other polycycllc aromatic
hydrocarbons (PAH) has not been establ ished. Photolysis and biodegradatlon
are thought to be Important steps in both formation and degradation. The
ultimate fata Is unknown. It is suspected that the PAH compounds are very
pers istently bound to soils. The most likely exposure routes to humans
from this site are soil in&estloo and inhalation of alrbora particulars.

1 . 6 . 3 . 7 Other Compounds

Herbic ides, other than those containing arsenic, were not Included In these *
groups because of the extremely infrequent detection of herbicides at tlic ^
site, and because of their relatively low toxicity. For the aaae reasons, ~*
the organo-phosphorus pest ic ides were not included In this evaluat ion. The
volat i le organic compounds (VOC) were not included in these groups bccautc
they were only detected ID very low concentrat ions ( le » » than 0.1 mg/kg) in
all cases .

r-
CM

ACCEPTABLE DOSE RATES

Acceptable dose rates (ag/kg/day) were calculated for the chemicals having
a potential carcinogenic effect by dividing the risk of 10 by the
potency slope (Nuabar of excess canc«rs/(ag/kg day) . An alternative
•tthod of presenting powers of 10 ( i .e . . 10~ ) Is to present thorn
E-6. The ttn 10 and £-6 a tan the saot thing in this report . T: *
Acceptable Chronic Intake (ACI) (ag/kg/tlay) for the oon-catxlaogeivs u 'or
the chronic ooa-carcloogta toxic affects of the carcinogenic wore obt. '«cd
fraa a variety of nourcts* Cheaical, Phyalcal, and Biological Properties
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cf Cospoundi Present at Hazard out Watte Sites (Cleaent Aa » o c l a tQ* ,
Superfund Public Health Evaluation Manual (USEPA «, 1986) , and Health
Effec t * of the Priority Pollutants (Sittig, I960) were the pri»«
for lexicological data. la thu absence of other reliable data, the
Threahold Limit Valutt (TLV) for «a Inhjilttloa cxpovur* «•• u««d to
calculate «n AC1. Thl» i» b«s«d on Ch« prtiuaptloa that tb«M valuta ar« •
•aftt chronic intake for a worker over years of exposure. The AC1
CM§ approach vat than calculated byt

AC1 - TLV (20 «/day )
(70 kg)«100

?hla aiftuaing an average of 70 kg body weight and
per day.

20 of air

Dif f e r e n t inhalation expoiure values were ua«d for chlord^ne, h*ptachlnr,
and die ldr ln . The National Re»ource Counci l (NRC, 1982) recoaaendeJ a
household exposure limit for chlordaoe, hcptichor and dieldrla to bv

3 3 31 Dg/a , 2 ug/ca and 1 ug/fi respect i v«ly. The»e Halt* w«r«
used in place uf the TLV't to calculate ACT value* fur the**,

1-5 d i sp lay * t, hcic calculated value* of AC1 for i l l non-care

PATHWAY

Siaplc alg«brlc equation* were chu»en to m<>&9\ the expo»ur« pattwuy* for
the B i t e * The guidance u*ed to dtvelop th»n« Q^u^tU'tvs wni ftMnd In
Superfuad Publ ic Health Evaluat ion Manual (USEPA a, 19&0 ) , the

oa
ON
CM
^__-
Oo

tipoaure AmeBBfteot Manual (USEPA c, 1986), and the godan^eragnt A* *eB*agft t
Handbook (USEPA a, 1983 ) . The concept behind the »o4eit It a* follows!

Msk * Potency (Quantity of So i lHConc . of Sol DUbsgrp t ton ) (Tl«»
Body Weight (Converft lcm Factors)
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To evaluate the hazard aaaociated with th« non-carclnog«alc e f f e c t * of
lh«M chemical* a Hazard Index (HI) wa* computed *« fol low*:

hi • (Quant i ty of Soi lKCooc. of Sol I ) (Ab*orpt lon) (Ti »e Cipo»ed)
AC I (Body Weight) (Conversion Factori)

For the purpo»c» of this Public Health Evaluation a HI of U*» than 1.0
Indicate* that th«r* 1* a minimal chance of toxic effect * from eipoaure to
• U* toll. A HI froa 1.0 to 3.0 indicates that there U a probable r«»ult
of totlc «ff«ctt froa cipoiurt to altt toll. A HI value of 5.0 or greater

a highly probably r«*ilt of toxic tffecta and a c«u»o of
Health Concern. O

OJ
Ih« coDft i de ra t lOD of pathway* and potential receptora vaa d irected by th
Region VI EPA, who determined that future itae of the airport will be
ftinlaal CUSEPA a, 1987) . In addition, acceaa to the airport will b?
reatrict«d by the uao of fe&cing, which la included in all reaedlal
aiterodt ivea. The»« cot iaSderat ioaa «ffectlv«ly UftH on altc upo»ure to
adult * . The £PA alao d irected thia evaluation to cons ider only ttie
inhalation eipoaurc pathway when consider ing th«? local reald«nt» ••
receptor* .

O
O

Moit of the paraaetef * In the a^del* aro the beat «*tl«ati»4 value* for « 7U
ttg huaan. Tlw oaly eiceplion would be that, fur r«*ld«nti*l lnh«Uttoti
pathwAy. the receptor* would hav« body weight of 30. 70, and 90 kg (o cover
the different receptor* of child, wotun, and *>an. The parameter* for
quantity of *oil lnge*ted or ab*orbeJ, the fract ion of contaalrvant «b*orbcj
froa the *oll, ilope potency factor, and AC I were e»tabll*h«J try a rev iew
of the literature aad other rl*k • • *e *aaeat * . >ecau*e ail ttwM paraaeter*
art aaauoptlona relating to tht ataod»rd 70 kg hu«n, a range of para»ei«r
eatlaate* va* developed and the vedian value «•• u*«d a* the parameter In
the model. Specific guidance wa* glvvn by Heglon VI £»A for *oa* of the*
parameter eallMte* (USEPA b, 1967) . Thl * guidance will b* dlccuaaed for
each parameter.
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TABLE 1-9
DEFINITION OF TERMS AND ASSUMPTIONS

AC -
BV -
DA -
FA -
FD -
FI -
FS -
LF -
POT •
RISK
sc -
SI -
SF -
VB -

Air concentration of participate matter.
Body weight (adult • 70 kg).
Dust adherence factor.
Absorption factor for transfer of compound from air to blood.
Absorption factor for transfer of compound from skin to blood.
Absorption factor for transfer of coopound from gut to blood.
Fraction of stein surface covered with soil.
Fraction of 70 year Lift exposed to compound.

1 Cancer potency slope factor - no. of excess cancers .
" The probability of excess cancers due to exposure to a chemical
Soil concentrat ion.
Soil Ingest loo rate .
Fract ion of a year a person is exposed to a chemical .

3Volume of air breathed in a day (20 m /day)

O

O
O

1) AC - Caitual exposure range - 0 . 0 5
- Residential txpo*or« range - C O . 0 1 8

2) DA - Day So i l s (USEPA c, 198&)
3) FA - Arsen ic - l i terature value* ranged from 0.2 to 0.3 (Med ian - 0 . 2 5 )

- Organ i c - l i terature values ranged froa 0 . 3 5 to 0 . 6 5 (Median - 0 . 5 0 J
4) FD - Arsen ic - minlm/il absorpt ion - .001

- Organ ic - value v«rl«s according to the rat io of oral LDjQ to daraal
5) Fl - Arsen i c - l i terature value* ranged from 0.2 to 5.0 (Med ian * 0 . 2 ^ > )

- Organ ic - l i terature values ranged froo 0 . 2 5 to 0 . 7 5 (Median • 0 . 5 0 )
6) FS - 51 ol skin surface
7) LF - Casual viposure - 20 years exposure out of 70 yearn

- Res i den t i a l - 50 years exposure out ol 70 years
8) SI - Directed value of 0.1 ga per day (USEPA a, 1987)
9) SF - Values ranged fro* 0.041 to 1 .00
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EQUATION

TABU 1-10
ESTIMATION OF THE RISK OF EXCESS CANCKR
FKOM OCCASIONAL FJtFOSURK H) AIRPORT SOU.
CONTAINING OBSERVED MAXIMUM CONTAMINATION

INHALATION PATHWAY
RISK - SC(SFHLF)(VB)(AC)(FA)POT . SC(SF) (0 .286) (20) (0 .050) (FA)POT

1,000,000 (BW) 1 ,000,000 (70)

COMPOUND
DOT

(CUM I)
(Cat. »2)

(CUM II)
(C*t

Arsenic
(CUM III)
(Cat. A)

DleMrla
(CUM IV)
((Ut. B2)

(Cat. B2)
TOTAL

EXPOSURE
DAYS

15
220
365
15

220
365

15
220
365

15
220
3o5
15

220
3*5
15

220
365

POTENCY
( •H/kR.day)'

0.34
0.34
0.34
l.l
l.l
l.l

SO
50
50
50
50
50
1K5
1 1 . 5
1 1 . 5

sc FA SF LF RISK

2052
2052
2052
1 1 1 3
1 1 13
1 1 13
1450
1450
1450

2 .3
2 .3
2 .3
1 . 1
1 . 1
l.l

0.50
0.50
0.50
0.50
0.50
0.50
0 .25
0 .25
0.25
0.50
0.50
0.50
0.50
0.50
0.50

0.041
0.603
1 .000
0.041
0.603
1. 000
0.041
0.603
1. 000
0.041
0.603
I. 000
0.041
0.603
1 .000

0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286
0.286

5.8E-8
8.6E-7
1.4E-6
l.OE-7
1.5E-6
2.5E-6
3.0E-6
4.5E-5
7.4E-5
9.6F.-9
1.4E-7
2.3E-7
1.1E-9
1.6E-8
2.6E-8
3.2E-6
4.8E-5
7.8E-5

0 0 1 3 0 2
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3found a particulate range of 0 .300 to 1 . 100 ag/a with aa av«r*g« of
0 . 7 2 0 ag/a . Saapling location* and actboda are deacrlbed in the fU
report. The currant primary Ambient Air Quality Standard* aa found in3 3CFR 50 are 0 .075 ug/a for the annual gtoaetrlc aaan and 0 .260 ag/a
for the 24 hour aaxiaum value. ID a dlacuealOG aad review of TSP data
taken froa the continental United State * (USEPA, 1961 ) , it vaa atat«d
50 percent of the aonltorlag oltaa ID the cootlneotal United Statea h*3 TSf-
value* of leaa than 0.060 ag/a . The CPA Region VI area waa noted aa3aedtan valu* of 0 .065 ag/a and the aodUn of the 90th pcrccnti la

30. 1 10 eg/a . El Paao and Dallas were noted aa having a euiiaua 24
hour value range of 0 .205-0 *6? ) ag/a . In addition to the above
cons iderat ion* of TSP concentration*, not all air paniculate* are of
reap Ira bio site and not aU air particulatt* are derived froa on e i te
contaminated aoil. An estimate of Bite aurface area contaminated with ^
indicator coapounda ia 33 percent . In addition, it waa aeauaed that 50
percent of the TSP waa non-reapirable ( i . e . , aedian diaoeter greater Uv
10 ua). Thl» reaulti in a convertion factor of 0 . 167 (0 . 5 x 0 . 3 3 ) to
convert TSP concentrat ion* to rcep irab le * contaminant containing , ^
concentrat ion * .

For on a l to caou.il Ckpoaure i it waa decided to uae 0 .300 ag/s «« l' * *-
aedian TSP concentrat ion. Multiplying by the conv«r»ion fac tor of 0 . 1 6 ? .
thi* resu l ts in e f fe c t i ve re *p i rab le , coniaal aant conta in i ng TSP
conceotrat ion of 0 . 0 5 ag/a . for the rea ldent * of the hou*ing «r«a. thr

Kegioia VI aedian 90 percent eat iaate ( 0 . 1 1 0 ag/a } wa» uae<d 4* the

O

O

a>ediaa TSP concentrat ion. Uaing the 0 . 1 6 7 convera lon fac tor * thv
napirablc, r.ontaalnant cootalnlt ig TSP eatia«le la 0 . 0 1 9 ag/a .

A aecoodary •••uaptioa for the lahalatloo pathway it the fract ion of
contaalnaot (FA) that la abeorbed ioto the blood aireea !ro« the air
partlclea in the lung a. To arr ive at eatlaatea of PA, a review wj«
cooducted of avai lable l i terature (R&ASCOa, 19A«t EftA&COb, 1WO(
UStPA a, b, c, 1956; Cleaeott, 1965 ) . The following raogea were
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Compound
Arsenic
Beiuo(a}pyrene
DDI
Toxaphenc
DUldr lo

Rang*.
0.2 - 0.3
0 .35 - 0 .65
0.35 - 0 .65
0.35 - 0 .63
0.35 - 0 .65

Table 1-9 and Table 1-10 present tht risk calculations for tht casual
Inhalat ion exposure pathway aad the residential exposure pathwiy.

c

1 . 4 . 8 DIRECT CONTACT PATHWAY

The f irst cr i t i ca l assuaption for direct contact with aol l and sediaent,
Table 1 - 12, is the parseeter FD, fract ion of soil concentrat ion abeorbe^
through the skin into the blood. Estiaatlng denial absorption even unje
control led condit ions Is diff icult due to var iat ions in skin surfaces ,
Condit ions of the skin and teaperature, and individual akin chara c t e r i s t i c * .
For eiaaple, the palas of the hand Bay absorb 5 percent of s chealcal
the scralua wil l sbsorb 100 percent of the «aae cheaical. With the
except ion of the arsenic coapounds, ail the Indicator coopwinds ident
at this s ite are abaofbed readi ly through the skin. Benxo(a >pryrene
presents a specia l css< * in that polyaroaatlc hydrocarbons have been
ty cause skin c«scrr» in anlaais. FD was e » t i aate4 for th in s><*Jellng
effort by deriving a relative absorption coe f f i c i e n t . To est laate t h l a
relative coeff ic ient , the oral LO iO ' a were coapare^ to the Denial
•&4 the percentage of oral absorption w«a ca l cu la t ed . Ttt is then
• s • percentage of oral absorpt ion* The following vtluea were der ived .
Froa reviewing previous superfuoi risk aasessavnts wf or»*nlc coapounds, a
radge of 0.1 to 1.0 (or FD bat been observed.

o

oo

DDT
Toiapheo*
Dleldr lo
»en**(e)pyr»M
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critical «i»ua?cloD for th« dlrtct contact pathway la
of soil «db«rlQ4 to tb« ikla. Thlt U a function of th«

of akla aurfftca ar«a *zpo»«d and tb« «4htr*oct of tht ftoil to the »kta.
Tha Suptrfund hiblic Haaleh Evaluation Maaiul (USEPA a, I9ftft) auu«*t»
rat>c« of duat «dh«r«DC* factors of 2 . 7 ? Sf/c* for cL*y aoll DA
rapr«Mnt* th« •llltctaAa of duat/totl *dh«rlo« to akin «urf«c« ar««.
ptrcaat of akla «urfac« ar«a «JtpoB«<i to tt» toll «• aaaua^d to be i
ptrcvnt ( f a c e , a*ck, a ad «rm0).

Tab: * 1-H pr«»«ntfe the rltk calculatlona for tht caau«l dirvct eootact
pathway.

I

O

Thwfc «rc twy crit ical aaauaptloaa for th« ingcatioa pathway •* pr«»entei v-
io ?*il« 10. On? I* tha aaount of ami in6*at*d per day ( S I ) , a&i th< O
other ia the fract ion of chaaical abaofbed by tto gut ( r i ) . A r*vSe« of °
the i i t * f4tu r c and othgr Sup*pfuod riak aafteaaajeatft ma pvrforaed. On**
e«tiaat« of fl wa» found to be 0.1 (Uabroufth, 19tt-) and Region VI EM

Itel t fU » valu? b« ua«4 f«r th« M paraa^ter (USEf* . 4, 1 9 8 ? ' .
o f M fot a r s o oSc raagvJ fr$a 0.2 to 0 , > P an l «atlaate» of F* for

»B^»ut>.3% ranged froa 0.3 to 0 . 7 ) with ata l lar valwa f?r
A value of 0 * 2 4 w?» ftelcct^' l for < s f »?n ! < ao4 O . V O fot t > *P
i . T*b i? I " l3 pi^%«tit9 ttK> e^ut it lvn, p4faavt » r » . *n4

ca l cu lat lpo * for the inx?atitra

1 . 4 . 1 0

IIIII

th» rv*ilta of it* pathway ««»]*Uaj; and th* an*
Uvvati|«tloo data, It waa dct*raln*4 iKat ar»«nic, Wn«ota)pyr*n» , D3t .

aa* Dl«14rln a*y ha** « p<>t«alUl public t»»«lth

Aa HI wa» computed for Lodria vMcb MA prvavot In IV high* at cooceatra lon
of th* noa*<arcioas«aU c<»j><Mod». Tb* 111 wtt O .OJ 1 , vtUcfc nrpt«**nt« 4
wry low eri«r of h*«H. Pwrvfor*, lh* r***lod«f of lhl«

vtli focua oo th« coo^oModt 4l»<u»»vJ U ttw
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1 . 4 . 10 . 1 Inhalation of Airborne Part i c l ea - The modeling performed for
thia pathway aaauaed that 30 p«rc«&>. of the partlculatea in the air w«re
der ived froa coataalnated toll And that 33 percent ol the partlculet«a
contaalnated with thu hlghtat coocefitratloaa of chealtala. 5enxo(a)pyrene
W*B found in three o? 26 aaapl* loc*tloae and only oat epot bad an elevated
concentrat ion. Di«ldria waa foood ia 12 of 2Q1 •«mpl« locatiotu with oaly
thrt« Xocatioai havlo^ «l«v«t*d coactatr*t lon». Tn«r«fort
«ad dicldrlo would Dot be pr«t«at i& air bo mi part ic j iatca In
coac«otr*t iooa* la Addit ion, tht c«leulat«i1 risk ••ti>«t«i v«r« !«•• than

-610 bacauae of their soli conccntMtioai* B«cau§« of th«»«
condit ion! Clow riak nat laataa ^ad found Inf rtqu«utly; , b«a£o(d)pyrane
di«ldrin ar« not likely to b« public h«alth h«x«rda tNrougli SnhaUtion
•Epoaurc. Sine* araanic , DDT and toi«ph«ne ar« pr«a*&£ in hijh
conc«atr«tloaa In a-^a«ruu» locations throughogt the airport, U i»
that the part lculatea In air froa trip airport and at the nearby re
ar < *4 will contain a len i f i runt conc«r,t r*tlon» of th«a? ccnpounda. If «

I» eJtpoaed to o;) nJ t c »oll fgf li daya or lc§» , the inha lat ion
pathway ia not * a ign lf i cant hat^r-i to husar, v^ l th with ri»ki ol

3.2 t-6 or li**i. Howevpr, for lon^-r «po»grs p9f l o < J% t 220 day* of »ore ,
th« inJialatlon expo»ur < > | »4thway IB f > ' * t <?nt l » l l y hAt4rdv^» to huaan Twal th
for both on a l te exp*o »urn and r«»l £l^r.U*l cipg»ur«. T^.c coa- lns i r ink
• at iaatta are 4.8 C-& fot on aita * i^o »urQ a&{ great t r tlun 1 .9 £ * } for

O

oo

1 . 4 . 1 0 . 1 Dire c t Contact to Soil an', Sgdiaeht - Aa not«O in the
d i » cu *a loD for airborne pirt lculatea, betuo( *Jpryreno i» not pr««pnl *» ^^
overall aite conluilnant And doea r^A poa? a public b^^llh h«i*rJ through
th« direct contact |»athw«y both fro* the low tr*qu«&cy of appearance ani
low riah eat iaatea* TabU 1-12 diaplnya the awiBlaua aoll concentratloo* of
the chemicala at I ho al l * , and the •MiK-atc * rU * t . for the direct contact
pathway. It la apparent U*t peragn* eipuMd to the * * 1 1 conta ln lnR
Araealc, DDT, And Toiaptwn* at the a irport er* under * i^ »a § lve rleh

I-il
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Cgrea l e r than 1 E-i) for 1J day* ejrpo»ure. ThU repreaealt 4 public U«lth
concern. The conta&lnanta of concern are DOT and toxapten * . Howeve r , for
loag«r a r? o aura period* (greater than 220 day*) , araenic, D3T, Tox»p!*«a«
aod dieldrln all repr«*«nt a public bealth coocera with riak eatlaatrt
greater than E-4.

Ingeation of Soli aad Sedigent - Table 1-13 prcaent * the rla* Bod«lSo« for
tba lnga«tloa pathway. A» b«fort, btnco(«)pyr«o« it oot a at£olfic«ni
contributor to overall riak. All rlak tatiaatea {or b«DtoC*)pyr«tM cr«
balow 1 £-6. Toxaplwnt (with a risk of 1.0 £-3) potentially r«preaeQtK a
public hcj l tVi tuiard through the iagettloa pathway for the IS daya
expoaure. For th« looker vxpoaura period there li a proportionally great
rltk. AratfnU at 220 day* evpovure Uaa a ria* eatUate of i.J E-3.

Runoff Water and S»Uaent * There waa one aaeplln^ event during the Rl of
• tors relate* runoff water with 3 a aspics being taken. One of the aajpU
had an araeaic concentration of 94 ug/1 with the other two at or oear th*
detec t ion Halt of 10 ug/1 . A north tributary atreaa eedlfteat ftftapU
found to fcivv an arn«nic concentrat ion of 12 ag/fc« tfi(h back^tau^
concentrat ion being 2-5 »g/*g . Thi«, plua « finding of W)T in
aoJ la/s«di»enta at the north fence line uf 23 *g/k4 auggeat* tU^l tt>
contAfiioanta are migrat ing oft allo thro^igh wat^r/affd laoat tr«nAport
to th<? lateraUt«ni nature of this ator»-re iALe4 proce»» *r>', ttw lac* -»I
coaf iruatiotul environmental Maple* off aite, no quaDt i tat lw health
evaluation cao be pvrtoraed. The current Inform*! loo (other
atrcaa/ae<H»eat ftaaplea) •uggetta that aurroundtng 4fe%$ h«v« not W?t»
contaa\itMie4 to a atgn if i cant eitent . Hvwever, If oo on alt » r e * e4Ut t -n
la perforvted, there will be coatiauing •IgraUon of MterUl off alt * .

O

O
O

1 .4 . 1 1
C«»ual ttpoture to the unreaedlated oo tit* aolU r*pre»eata a public
baalth concern. Table 1-14 mimarite* the rlaka by the tbrev patbw*r i f
araeaic « DOT, ao4 toiapheoe. two though lohnUttoo expoeur* appear* to

102
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TABLE 1-14
CQ«a;.S£D RISK ESTIMATES FOR CASJAL

EXPOSURE TO OS-SITE CHLtlCALS
EXPOSURE

CfO'Jw'SO DAYS 1NCEST10S
051 13 3.8E-6

CCia« » 1 220 B.6E-3
xC«t. f t2v 363 1 .4E-5

To««pti«n« 13 l«OE-3
vCUia 1 1 ; 220 1 .3E-4
tC«t. B2> 3*3 2.3E-4

Arftsn l c 13 8 .7E -3
,cu*» : ; ; 220 1 .3E-3
vOj t . Ay 363 2.1 1-3

»i«l4rir. 13 9. 7t-7
icu» » : v ) 220 i .4 1 -3
iC. t . B2J 3« 2 .4E -3

73TAL 13 l .Ot-4
2J ' v i .61 -3
303 2 .3 t -3

DERMAL
CONTACT
2.3E-3
3.3E-4
3.7E-4

3 .2E-3
7.6t-4
i _ j t^O

Q ^ V TT ft

1 .4L-4

8.2E-6
1 . 2 E - 4
2 . 0 1 - 4

9.31 -3
i .4 i -3
2 . 3 t - 3

1KHALAT10S
3,e£-a
8.6E-7
1 .4E-4

l .OE-7
1 .3E-6
2 .3E -0

3.0E-6
4 .3E-3

».«-»
l . 4 t -7
2 . 3 1 - 7

3 .2E -6
4 .W-5
? .a r : -3

TOTAL
11SK

3.H-3
4.4E- ;
J.K-*

6 .2E -3
9.1T-*
1 .6L -3

9.3L-5
1 .4E-3
2 .3 1 1 -3

» . iE-»
i .3I- t
2 . 2 E - 4

2.0t - i
3 . 0 1 - 3
4 . ^ - 3

•c—

ro
oo

0748V
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carry aiolaal risk, it was included in the total rlak ett tUatea, «» «
per»oa on alto la likely to be eiposed via akin contac with ao'.l,
Ingettlon of aoll, aad inhalation of aoll particles aiaultaneously. la
addit ion, a peraon on alte will not be axooscd to toxaptteoe, araealc , or
DD7 alone, but in aoae coabinatioa. Therefore the- riaka for each aubatanc*
by pathway can be adt. A. Si ace aaxlaua auil concentration* vere used, thlt
represents a worst caac eipoaura. The Superfund Public Hea l th Evaluat ion

_1 (USEPA a, 198$) alao aufgeats that riaka froa coablaed cipoaures to
chefflicain can alao be added. Therefore, «n of the

ranfe for the coablnvd pathways and chealcala la 2.0 £-4 for 15 daya, 3.0
£-3 for 220 daya, «ad 4.9 £-3 for 36* daya * Mak ranges of i £-4 to 1 £-7
are to be considered for reaedUl act ion alternat ives (USEPA a, 19to) . A
r is * of 1 £-6 la generally treated as aa acceptable risk.

Table 1-11 previously displayed the suaaarlted rink range of res ident u:
, A» the Ha* range is 1 .9 £-5 to 4.6 E-5, i t appears that
of res ident * in the housing area via the inhalation of

ptrtlculates contaminated with chealcal alao aay be of concern. Since the
saxis^s sail concentrat ion was used to calculate these rlak ee t i oa t e f t AC*.
tr»e air borni part lcu late concentrat ion was aMuaed to be 0 . 1 1 0 ag/a ,
tL,v actual rlafc to the res ident ia l population aay be lower. The actual
r i sk will depend on the source of airbome part icu lars ( s i t e or
•«rfou&dln« areas) an * the a irborne pd f t j c u l i t e concentrat ion .

CM

O
O

frubllc Hea l th Eva lua t i on for Hee.«-3Ul Ac t i o n

VI tr* baa directed a clean up level of 100 at/kg for
U'StfA a, 1 9 8 7 ) . In addition, they have auucaled a clean up level of

for araeotc And 007. la aubaequent conferences by TtfC, fte«ion VI
>, aod tfaaaco an agreeaent was r*ache4 that a 100 a|/k« tota l coo taa iMnt

concentration would fa* uaed aa a clean up lialt (UiLPA b, 1 9 8 7 ) . U*In« th*
•aa« aaauaplioaa *i for the previous rlak ca lcu lat ion * , a rla* eat laa ie va»
•repared for 100 ag/kg and 33 M/k| f itMl aoll roocentratlooa for each of
tbe aa)or cootaalftnols. Hit reaulta of tbea« caUulal lona are pre»*ot». i jn
Table 1-15.

0248V



111 TAKE 1- 15
RISK ESTlrtATES

ON SITE CHEMICALS ATIItI
k

1
1
1
*

f
1
*•

1
|

P

1
1
1
1
1
1

COMPOUND SC
DOT 100
(cilia. : 100
(Cat . &2J 100

To*apher .9 100
(C l a t s 1 1 ) 100
(Ca t . B2 ) 100

Ars e n i c 100
(C l a t f t 1 1 1 ) 100
CC , t . A ; 100

t>?: 33
<C l a » » 1 33
( C a t . f t?) 33

Toiaph«flf 33
(Cla. . I IJ 33
(Oil. &2 ) 33

AfM&U 33
(Cla.. Il l) 33
(C«t. A) 33

TOTAL 33
33
33

EXPOSURE
DAYS

15
220
365

15
220
365

n
2 2 Q
30 5

IS .
2 2 0
3,5

j >
* * vJ
3 6 5

n

220
365

15
220
365

FOR CASUAL EXPOSURE
RECOMMENCED CLEANUP

INSESTION'
2 .7E-7
4 . 1E -6
7.0E-6

9 . 2 E - 7
1 .4E-5
2 . 3 E - 5

6 .0E-6
8 . 9 E - 5
1 . 5t-4

9 .0 1 -H
i . * r - t
2 . 3 L - ( /

3 . 7 1 - 7

7 .7E -6

2 .0 1 - *
3 .0E -5
5 .0E-5

2.5E-6
3.6E-5
6.0E-5

1 -55

DERXAL
CON'TACT
1 .2E-6
1 .7E-5
2.8E-5

3 .7E -6
5 .5E -5
9.0 £ -5

6 . 3 E - 7
9 . 3 E - 0
1 .5E-5

6 . Q E - 7
5 . 7 £ - 6
9 . 3 E - 0

1 . 2 1 - 6

l'*Qt-l

2 .U-8
3.U-6
5.01-6

l .et-6
2 .7E -5
4.4E-5

TO I
LEVELS •

TOTAL 1ISHAJ>T:ON R ISK 1
2 .8 1 -9 1 . 5 E -6 1
4 . 2 E - 6 :.n:-i I
7 .Q 1 -6 2 . 5 L - 5 1

9 .2F . -9 t .M-6 I
1 . 4 F . - 7 6 .9 I - i ̂  1v- •
2 . 2 1 - 7 l .U- i ro •

• » ] j .7 6 »T -6 ° 1
j ' l l-ft l ' l l - *? 1
5 .U -6 i .n-i I

9 . 0 1 - 1 0 5 . M - : - •
i . f c r - 9 : . f ? -r . 1
2 . 1 1 - ' ! f l . » | - f e 1

3 . ? ) - 1 * 1 . M - & •
i . B I -0 2. M ' - i •
7 . 1 1 - 6 3 . 7 I - - J •

7 . 7 t - 6 2 . 3 t - t 1
l .Ot-6 3 . 7 * - 5 •
1 .71 -6 5 . 9 1 - 5 1

6.21-6 4 .4E -6 I
l .U-6 6 . 4 £ - 5 I
1 .6£-6 1 . 1 ? - * I

0246V
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2-0 IDENTIFICATION AND SCMgilSS OF RJEMEOIJC TECft ' iClXItS

There are a large nuaber of reaedlal action technologies which are
appropr iate for consideration at hatardous waste sites. Tois section f i r * '
enuaeratea ail technologies which have been Identified. For convenience,
they are grouped by general response action categories. A pri&*ry
screening is then performed to select ot y those general categories of
technologies considered applicable at th«t CCA site. Toe specif ic
technologies within the selected categories are then subjected to «
secondary screening to select those technologies which are feai lb le an*
appropriate for incluslor within remedial alternative!. The r«aeUal
alternatives are formulated, and a tertiary screening of aUcrtwiMve- is
p«rforo«i ba»e <J on a detai led evaluation of health ri»*. i, reg *- *
compl iance, technological feasibil ity and comparative cg«t»* tt*e
of tftt a l ternat ives analysis «re then suao4rUed. O

2 . 1 AND Of

of
of

for

regulatory

«*•*»

soutces * current v«n4or Inloraatl 1
», hea l (h-ba»Bd risk detar » ln » t i vbt , «n4

CQDC lu»l-;ns. The prts i ry screening prtK#«1« try
of t«chbulogy and Co«p<trlng i.he* tg <.he

» l i e - *pec *nc CondUlvnu . Ten lateral respon«« act ions
tvclmoiogy ca t egor ; e » that w«rv retained 4 f t ^ r pr l »4ty i
perfonel «re prenented In Tab le 2- 1 . Th* I n i t i a l Ms* of
before priaary ecrcenUg Is presented to Appetvlift fe* Alternat 1 *• •
discarded during prl«ry screening «re presented In Table 2 -2 . The genef««
response c«tegorlas see discussed further In lection 2 . 2 . tcrev&log
cr i ter ia for the technologies on the Us* Includes a jwJgs*t»t CQ&<er t > t ng
appl lca&lI l ly of the technology under the cons tra in t s of
fsctors i

Environmental sod Public Health risk
Technological application to site-specific conditions
HeUt. ire cost

2-i
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TABLE 2-1
TECHNOLOGIES SELECTED 5Y PKIMAKY SC&ELMN*

CRYSTAL CITY AIRPORT SITE

1. So Actloo
Mooltorlna

Public Drlnklnt W«ttr
Surface Strtaai

2.

3. On S i t e
So lU

Qf{ Sltt Jlca^val
*

1 Sent.

Ve Sir *

Off Sit * 01»pon«l

or
(Cotutruct loD

10 Huolclp«I ot
to Utter

D«tp VtU Injection

03

oo

2-2
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2-1 (ContiDu«d)
TECHNOLOGIES SELECTED BY PRlftAAY

FOR CRYSTAL CITY A1RKAT SITE

I
I
I
I
I

On Site Tr*«tarat (coat . )
St«*a diit i lUtionAir acrlppint

Ultr if lltrttlon
OiBBolvod «lr flotation
Evaporat ion

Ci lda t lon
Ac t i v a t e d

Und Nrolng
9. Off SU« Trcataen* .

In
8 i v 1 «>a I c -i 1

loll *fff l ( ton
h
•utf *ctftot

10. Int lHut looal
Land

2-*
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TABLE 2-2:O:ENTIAL REMEDIAL TECHNOLOGIESDISCARDED FROM CONSIDERATION IS PRIMARY SCRESSiNC
CONTAINMENT
A* Coot«iaa»&t Barr ier *

a. Soli BetatonUa Slurry WaU
b. Ceac&C Bcatoalfc Slurry Vailc. Crogr. Curnalni
d. Stcvl Sheet ?!

g
°.
cs
oo

a. Nat ive Mater ia l
b. Ciiy
c.
?* Ce&cret«r .
s *b.

ti.
c . Ba f f l e r *

A.

1 .

J. Act | »«

* • lvff»c«
Col lvct ioo

«od
i.
2 .
3 .
* • Chute* aod Dwoplp^v
i. S*«pa«e S«tto*
7 .
8. of

i 0240V
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TABLE 2-2POTENTIAL REMEDIAL TECHNOLOGIESFROM CONSIDERATION IN PRIMARY SCREES1NG
CONTAINMENT
A. Barrt«r »

1 . Can/Vapors
Soil BantonUt Slurry W*ll
C«a«at Btotonlt* Slurry W«ll
Grout Curtalai
St«el Shttt Piling

2. ParUculatei
Nat ive Mater ia l
CUy
Choolcal SQaiant . »/Stab l l i i «r »

a.
b.
c .
d .
I . Synthetic
g.

CM

Oo

iiIii

b. Coffarlaa*
c . PncuaaMc Ba r r l o r n

COLLtCTlON/UIVEKS lON
A.

t . P ip e Vint.d U'J8» iv e )2. Irvnch Vont i ( P m B a
) . A c t l v t Ga* Col lvct lon

> * Surface Wataf
1.
2 .
3 .
4.
3.
6.
7.
0.
9.

Dllui a ad
Dlichct aod Trcachti
Ttrract i «a4 Bcache*

Bailna
Ltvttt
Addition of Fr«« board

2-3
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TABLE 2-2 (Cootloucd)
POTENTIAL REMEDIAL TECHNOLOGIES

DISCARDED FROM CONSIDERATION IN PRXMAAY SCREENING

3.

* •

LAND SURFACE MODIFICATION
A. Cradla*

B.

X.
2. Sc»rlf Icitlon
3. Tracking
*-, Contour Furrowing

ion
1 .
2 .
3.

Cra» »e »
Shrub*
fr««i

ON- OR orf' SITE DISP3&AL
A.

b.

CM
CM

Oo
1,

I.

ON- QK OFf" > iU

IMEWWL
1 . Mo l tPt i f t ^ l t ()J
2. HtfUffQ UUm (i)
3. Hl»h T*ap*r«rur« f luU Wa l l f

4. I a t r t f f *4 CuotwiUyo ( I )
lol lvr ur Furn«<v

( 1 )

IIIII 2-*
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TABLE 2-2 (Cootinu««S)
POTENTIAL REMEDIAL TECHNOLOGIES

DISCARDED FROM CONSIDERATION LS PRI.1AAY SCREWING

6. In S i t u Tr«ata«nt
PHYSICAL
1 . Sol idif icat ion (V,L ,S ,D)

2 .

b) Lta< -
c) ThcraopUittci
d) Organic Poly»«n
*) S«U-
Soil AB<oda«at (S)
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2 . 1 . 1 Environmental and Public Health Consideration*

The acreealng proceaa for environmental and public health eHf e c t a will
eva l jar .e , on a pr«Ualn*ry batf is , the beneficial effecta weighed againat
the ruraful effecta of laplea«ncatlon. Judgment will be applied to rui«
out. tech&ologlea which appear to have adveraa environmental or public

th coaaequencea of lapleaeotation.

2 . 1 . 1 Technological Appl icat ion to Site-Specific Condition*

The ftajorlty of technologies will be ruled out for the reason of Incorrect
app l i cat ion to the specific probiea at the Bite . For exaaple, the
tecf >- * . < log * .es which treat wastetfater are excel lent; treatment ftethodi wh l ' h
w i l l work on liquid waate streaaa, but cannot be applied to « problea of
i

In * - -- d l » £uss lon concerning the development of alternat ives , other
fee*.-, ' logical reasona are Ident if ied for ruling our apec if ic treataen^
' fc!,,-,, .vj lft . The uo<? of biological treataent technl^uea awy be very

^ . r i aCt for c e r ta i n b iodegradab le waat .e * . However, due t <- > rh«
' . ter l iMca of th« apeclf lc wastes praaent at the CCA alte , b lo log lc4l
*ent la not cons i de red to be e f f e c t i v e because the cot i '4»1 rwint • arc

i r,;,: >„. r oft -,[ biological « < ' . v L t y .

Cth«r reasons for e l ia laaMon Inc lude cona iderat lons > j f a l to access ,
proc«a* ia^*fre*entabl Mty, coaatruct lon re la ted con s t ra i n t s , and potentu i
iocr«a»9d r i s f ca assoc iated w i t h the rcaedy l t *e l t , aaong others .

2 . 1 . 3 Re la t i ve Coat

The coat of « cleanup technology la alao a fac tor of concern in the pr imary
•cr«enl&g atep. The cott.s generated are not intended to be rigorous ot
deta i led, but are to b« vltMo a range of +1001 to - 30t. Technologies are

CM
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considered feasible for analysis If their estimated costs are nor. more than
an order of magnitude higher than an alternative technology which performs
to the same approximate extent.

Cost est imate! for the final alternatives are more detailed and within a
range of +50* and -301. These costs are generated on the basis of best
available information at the time of evaluation. Costa of cleanup and
disposal of hazardous waatea have undergone significant changes over the
past 10 years, and future costs are difficult to project . Therefore,
present worth evaluation of cost data is also included to indicate the
costs aasociated with cleanup under aasumptlons appropriate in the current
t ime frame*

2.2 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This sect ion presents a discussion of rhc individual technologies
evaluated. Descr ipt ions and secondary screening discussion are provided to
clarify why a part icu lar technology was selected for fur ther evaluation or
el iminated .

2 . 2 . 1 No Act ion

The no act ion response category is presented here to form a baseline for
re lat ive evaluations of other technological No additional cleanup would be
undertaken; the s i te would be left as It now exists . Although no
addit ional cleanup would be done, monitoring activit ies are needed to
periodically assess contaainant migrat ion at the site. If oonitorlng
results indicate significant migration, the decision to do more cleanup
would be re-evalusted.

o Monitoring

Monitoring includes the periodic withdrawal and subsequent
chemical analysis of water samples.

CM

O
O
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Description

A long-term monitoring program would be implemented to provide
updated information on the migration of contaminant* or their
degradation with time. Public drinking water supplies and
surface waters would be sampled on a routine basis.

Secondary Screening

A no action alternative evaluation Is required to complete the
Feasibi l i ty Study. The decision to do no additional remedial
activit ies may be a viable alternative, considering the nature
and effect iveness of the Immediate Removals (1?) implemented ro
date. In later sections of this report, additional health-based
evaluations are used to determine whether the no action
alternative is feasible or appropriate . In keeping with the
requirements of the National Contingency Plan CNCP ) and the
Superfund Aoend&isnts and Reauthorltatlon Act (SARA), no action
will be further cons i dered . The acceptabi l i ty of the no act ion
technology will be judged In relation to the assessment of known
site r isks , and by comparison with other remedial act ion
techno log ies .

vD
CM
N-.

O
O

2 . 2 . 2 Containment

Containment is a respousc category in which little or no treatment occurs
and the contaminants are enclosed, isolated from potential receptors .
Migrat ion of contaminants is controlled by the continued aalntaineace of
the containment structure. In Appendix B, containment techniques for
contaminated soil are outl ined. Capping, e ither in place or af t e r
consolidation, Is the only containnent technology in this category
appropriate for this s ite .
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2 . 2 . )

The useful lift of «4ch of the cap aaterlals can be a£f«ct*d by
the tlcaenta (sunlight, ttnptratura, rainfall, eros ion.
subsidence, etc * ) and by the contaminants within the soil. The
effect iveness of the cap performance la related Co the physical
arid chealcal properties of ttvt cap aar.trlal (ptrmtftblUty,
chwnlcal rtalataaca, tuc.) aad how ch«»« prop«rcl*a a«y change
with a«t.

SOIM cap materials viU perfora aor« «fftctl.«ly than others.
Ail of the sui|«stc£ materials will reduce the present threat
If'm contact with the coaeaalruted soil. Native saterlals aad
c lay say have lower Initial costs, but higher OAlntcnance cost
due to their susceptibi l ity to eroslooal forces . Other cap

, such as asphalt, concrete, synthetic ae&breae or a
c *p , say repairs l«ss aalateaa&ce.

CO
CM

oo
The us« of capping as a cootaioa«nt technology say be viable for

portions g£ the Crysta l flty Airport Si te . There are
Helen * (TQunia er this Cla? to dlsalus capping as

In l cd» l Sic of Irwppcgpr 14T * . In keeping with the Superfund
Aa»u<]aents and Re*uthyrUat ion Act (SAKA) intcrla guidelines,

t^chno log lea will be further coaft ldertd during the
ev^lual lons of alternat ives . The acceptab i l i ty of the

a l ternat ive will be judged In relat ion to rhe assessaont
site risks, and by compar ison wUh otlwr reueiUi ac t i on
ives.

of

On Aeaovel

Ob t!t« removal Hss been de t taed , for the purpose of th is repor t , as the
removal of on s i te »el«rlal fro* Us current locat ion. In smny of the
• Ktrnatlv* lechoologleo, the on site contaminated aaterlals Bust f irst be
s*th*nlcaliy iet>oved fro* their current location for further handling or

2-12
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Maovtl lech&ologlta art identiflad la Appendix &. 02
l ive categories o! aaterlal for which reaov*' technologies would apply
:»olli, druae, liquid wastes, structures, to** sedlaentt), ell but o&e
found to fre Applicable to the Crystal City Airport Sit* . Sedlaants are
deZlned as toil eroded by natural ruc^ff «oJ dtpotittd within iurf*c» wat«r
bodiet. Ai thtr* «r« DO «urf«c« vatcr bo41«t oa lit*, there «r« QO oa

, ead t«chooloiy {or eedlacc^ rcaoval w«t «liiin*t*-i.

Sol

Oa «it« coatftainftted *otli would r«;uLr« rcaoval b«fora furth*r
procefti lQ4 of tr<tata«at or ^ItpoMl, ticept In the ca»« ot la
• Itu trc»f»«it tit capping. CM

Oa voi lft by

O
O

P
I
I
II
I
I
I
I OiWt

con* to

100 ppa ««r« not found In
t * * t . Dti* to tit- f«cr that (h* cot' 4«I

Mn of

th« c l«»ftup Halt ol
b^lgw a d«pth of 1-i

• are *o clvfte (a r t>c
(o

Ion, •vaftufve would to tekvo t«> con t ro l duat and •
contaalnit lon. Sa i l eac«v«tlon la an appropr iate

for OM> ilte «a3 Is r e t a i n e d for fur ther con s i d e ra t i on *

Th«ra ere (our iocetloaa OD the CCA alt * wh*re drviu *ad other
•it* vtotea were placed to below irmad escav^tlooa. Tbete area*
are la the «*atara central portion of the alitt. In the vtc ln l t f
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of the wlndiock. At p«rt of the Feas ib i l i ty Study. tnese three
areas are to be cleaned up. It is knows with certa inty that 90
drua* of solid wastes were placed lo teaporary, below-ground
storage during th« RtmndUl laviatlgctioa la OctoUr. I960, «uj
in F«bru«ry, 1987. Tht total nuaUr of druat of pot«otUlly
highly coocflotrcttd «•*(••, «od th« Aaouat of highly cont«aiu«i*i
• ollv placed la th« othar two «ic«v«tiou durlag th« IH. act ion
coaductvd to th« fall of 1983 can b« «atla«t«d ai b«tw««a ^0 - ?0
partial ly full druot «od about 40 cubic yard* of
•oil and Ho*. Th«a« Aattrlala &ay re^ulr
raaoval for tr«at»otit or dl,ipo»al. The rcaoval of dtuaa aad
orhar wa»t«> froa theft* three excavatlona would b« coablued win.
appl icable disposal a nJ/o r trear .aead techr iQlogtek ( o t h e r ttun !r ,
situ treataent prtKcitfl* or copp lo j ) .

t. Ion

O
K^to
O
O

The eicavaMuos are located In in acceta lM? qr«» ot f
can b« rvsuved with cut ive&^Lorul e iC4vat l <m -s^ulpft-r , * ,

, bsckhov* doter , 4rya grapp l e f , s l inks , and off
aovlng e^ulpaettt. The drua» placel lo ojcavst. ivns dartn<

Mw IR »ay be lo pi?or CoodUloo . Re»ov4l <^( thesv 4fx*o» «a<] » t
highly cootnalaated sol i i au*t bo conducts *l'h caut IOG to
prevent acc ldents l f e l p4»q of Cont *aitvini » .

Socoadary Icreeolnj

The reaoval of the Mter l e l s (rua the on s i t e etc«v*M?o» ts •
oeces0at7 step lo »aoy of the rea<*dlsl a l ter iMtiws, «t*4 cao
conducted wit h coo vent totvil feaqvai techtMUgy. TM«
La retai led for further coosUerat too.

0240V
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liquid W«gt«»

There are no contaminated aurface vattra on tft« a l te ( p i t a .
pooda, lagooaa, *treaa», or lakea). There li the poaaUUUy
that atom runoff watari collected during the Rtaedlal Act ion
(KA) and decontaalnatlon water* generated during the HA would
require treataent or dlapotal. Thete liquid* a^at be collected
and control led, and addreiaed within the *«l«ct«d dlapoaal aod/or
treataant technologies.

Dgacr l pE lon

Collect ion of contaaiaated llquUa raqulrea
teaporary on alte itoragc and traaafer of r.htav
well aa trea 'aent unit proceaaea. aa appropr lat«

fgt

th<» confiffl laafed l lqu ida wi l l b« gensr^fe^ aa part, of rh«
*h« RA would provide fwr co l lect ion *r. l fyr th^r Mnii lnj

vf (hew coo*aalnated l iquid* . TM§ techaoUty U reta laed for

co l l e c t ed ffva the aurfacva of
I o <9 1 c a t * < ] t|t« preae&c* of cootaai feiata. Mu» » bui ld ing
on a l t e are In poor cond i t ion at>4 would be rvaowJ along w i th the
other * l te vaatea *

>ulldlng de*ollUou
deaolltlot technique*

be undtr<ak«D by ataodard conatrwct ion
loew of the Mallet, acre di lapidated

2-13
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2 . 2 . 4

buildings ir« wooden frame wir.h thin Ber.sl siding, and have
suffered damage from wind and aging. Theae could be easily
with a bulldorer. The larger hangar buildings are of octal frame
construction with heavier siding. Since dtiaollclon of these
larger building! would require labor-intensive cutting of
building structural members prior to removal, decontamination of
the buildings by high pressure, high temperature, chemical
cleaning agents, or abrasives, will be evaluated.

Secondary Screening

The demolit ion/decontamination of building structure* is a
necessary part of site remediation and Is retained for
evaluation.

Off Site Removal

Otf s ine removal has been def ined , for the purpose of this report , as the
resoval of off sit* mater ia l from its cur ren t locat ion. Removal of off
s i te mater ia l s for remediat ion would b« necessary only for conraainatlon in
exces s of cleanup limits descr ibed iu other sect ions of this report.
Out l i n ed in Appendix B are five categor i e s of off s ite wastes aaeaablc to
raaoval techoologUs. Only one was found to be applicable to the CCA
s i te . There are no off site drums and contaminated structures ident i f i ed
for removal, and there sre no immediate ly adjacent contaminated surface
waters (p i t s , ponds. Isgoons, lakes, or •trroifli); therefore , these
categorlvc were el iminated.

The principal mechanism for off site contamination is from rainfall
runofi. The contaalnstlon present In the on s ite surface soils const i tutes
the source, end storawater erosion of the source provides the driving force
(or off site migrat ion. Removal of the source Material would eliminate
continued off site migration.

CM

oo
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Soils

Oft sit* removal of contaminated soils la drainage pathways could
be combined with other disposal and/or treatment technology (not
including In situ opt ions) ,

Descr ipt ion

Off site soils found to be contaminated in excess of cleanup
limits would be removed for further processing for treataent or
disposal by conventional construct ion excavation aethoda.

Secondary Screen ing

Because the contaminants are at or close to the surfa<«,
excavation of the soil should be easy to accomplish using rcaJl ly
available earth moving equipaiot. During excavat ion, dust
control aeaaures will b« taken to atnlalfe airborne
contamination. Where required, off site soil removal Is «n
appropr iate part of the total s ite resedlat ion, and Is reta ined
for further cons iderat ion.

2 . 2 . ) vn Sl t«

On aite diipuaal h*§ been def ined , for the purpow of t h t a rep t > r t . » • •
di«po»al of contaalaated mater ia l without rpeoviog It froa the aUe.
are four categorie i of ou ilte dlipoMl techooloaUi outlined In AppenJu
5. Theie categorlea are ipeclfled by the quality of the mate
(coataainjted or treated) aad Its fora (l iquid or »olld). At the CCA *Ut,
contoaloated «olla, druaaed aolldn and unr«c lil»«blt cootaslnated
rubble are candidates to be disposed of* In addition, waste waters
generated during th« cleanup operation (deconf.amloatlon waab water,
collected stons water and process waste wster) will have to be treated or
disposed of. All of the technology categories were found to be appropriate
and retained for further consideration.

2-17
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Contaalaated

on iltt dlapoaal ttctaologiea la thl* c*ttgory *r« for th« treataeat,
atorjge or disposal of the contaminated liquids oa «Ite. Oa «lt< toject ioo
wa» ellalnated from further consideration du* Co the f*ct th*t oo
acceptable Injection well currently exiata oa alto. SUlog * a«* lDJ«ccton

ie oot coo«liltr«d eo b« f««»lblt due to th« clo»« proslalty of tb*
to *n «xlitlaf public drlnklof wat«r well, «ad th« l«pr«ctlc«Uty of

d9V«iops«DC of « DAW iojffctloa wvll for * one tlaa u»o oo thi§ «it«.

Th« only p«rtio«nt t«choolofi«a roaalaln^ within ttil* category lor oa
of contAaladted liquid* arc teaporary irorage «oj r«cycle/r«u»«

Teaparary
oo

poa4« and/or tatUa can be u»«d to co l lect ao4 at or*
l l ^u £d § pr ior to further tr*«t*«nt or 4!f tpu <Ml .

T«apvfary tt9f4g« would be part of th« ftatugMivnf pUn fpf » tora
water mnoff * deco&taaloat ioa w«»h **«'«r, tod proce» » w* * (e v«ter

bjr ' r » i f »9t t ' «1» i?rn*» 1

Teaporarjr t'of*ge of U^uldft would b« purl of any
• U«fft«tlve («ic*p(. no ac t i on ) , tach alterfmit * would
the col lec l loo «ad » »o f *g * of tfor» ruooff aod «*«h w«t*f UMJ fo

ptr»onofi aod «qu!p*ent during n>« «it« cU«oup.
^uldft gvocratvd aa proceei » • • *«

to** ton of ttaporary atorag*. Hi* tp«<tflc »«thod of
*torag« would bt dtttr » lo #4, bated oo etp*ct*d wiM»«« of
to to at o red. fhc teehooloftjr lavolrvd to liquid at o rag*

for further cooalderatloo.

0240V
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IIIIII

3*acr l t > f ion

Collect*-! liquids OQ tha »U« My tw ua*d lo aubaaqutat
proc«k»ln( ph*Mi wUhla eh« r«»«dUl •ctloa. R«UB« of
liquid* or recycling »«y r*pr«*«at a coav«oi«nt Method of

both th« contaminated »o!Ui «od the ter.«r*t»d

or r«cycUng la po*Blbl« i«h«o eoabltwi wi th
qi ftuch «• »luri7ln(( af toll for iatl ^ashlr.g, or
of flue t*» froa an Ucloararor . Therefore , tM§
1 * retaln«d for fur ther eoa»ld«r«tlon.

» [ *
or i

*lib«r

to

« i,U
of the c o o ' a a l n * t€4 »<7nift oa »He . Und app l i ca t ion

wotkln* It l n »Q t
for

to th« »vll «l*h r*»p«c( to
* l i *« on fh* nct ioo of »Ufoblo log l < *1 l n ! v ^ t lT- * n ' » of
«* *rUl or th» «oll to which it 1« 4pp lU4. L«»d

,f th* *p »c i f l e p«*tlcUf » • • ' * » Idvolvvd «t CCA U
propr l4»« tcchfiolocy at»d tut b««o ruU4 out b«cau»«

-if th« c'/Dt4oltMoli would V* »I^», th*r«for«
aolU tg r«»«U

-*r OD a l t * ao i tda

tn

oo
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landfill

Descr ipt ion

Undfllllng Is A commonly practiced remedial technology, although
this technology docs not *lt«r the chemical content of the
wistes. The landfill option can be combined with other treatment
technologies which oodify the cheslcal or physical
character ist ics of the w*st« to reduce toilctty, nobility or
quantity. On site Undfllllng eta be accomplished using readily
available resources . This technology can be combined with
capping to properly isolate contaalnated materials . \O

Secondary Screen ing

ill technology can b« evalu^ed alone, or in conjunction
addit ional treatment or off tlte diiposal. Laadfilllng is a

cooaytily pract iced tecr.aology which may be viable for
ft-.9 CCA S i t e . Ur .JMl l r,qchnolo(7 will t* retaiocd and evd ia i reJ
In re la t i on to » h« knowr. § lr ,e r iM » , reguUr.ory con s r . r ^Ln t a , and
orhvr reaedlal

O
O

Tcaporary

wastes »ay tie required to be scored «• a taaporary eeasure
the coastruct ioo of the selected M. Storage technology

Involves the use of teeporary veite piles to store coot as In* ted
eolldfi prior to treatatat and/or l lsposal.

Secondary Screeolot

Teaporary storage piles aay be needed as part of eta selected
treatment alternative (eicept io situ treatment)! therefore this
technology Is retained for further evaluation.

0240V
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Treated Liquids

For the liquids which have undergone treatment aa part of the remedial
action, there are three options presented In Appendix B. On site disposal
by deep well injection was discussed previously and rejected. Temporary
storage remains a viable choice, along with reuse/recycle.

o P.euse/Recycle

Description

Liquid wastes would be reused or recycled to the fullest extent
possible to reduce the quantities for disposal or treatment.

Secondary Screening

This technology is retained for evaluation because it is ideally
suited to the conditions at the site and would be utilized Lf the
treatment of contaminated liquids is to be parr, of the
alternative.

O
O

Temporary Storage

Descr ipt ion

This technology involves the use of temporary ponds/tanks r.o
col lect/store treated liquids prior to off site disposal or
reuse/recycle.

Secondary Screening

Storage would be part of any alternative involving the treatment
of contaminated liquids for reuae/recycle during cite cleanup.
The method of storage (ponda, tanks, e tc . ) would be determined,
baaed on volumea of liquids to be stored and site operational
constraints.

0240V
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Treated Solids

On aice disposal technologies, indicated la Appendix B, are available for
final disposit ion of treated wastes at this s i te * Such methods would be
used to store or dispose of the treated solids on aice. All of the listed
technologies are appropriate and will be evaluated la this screening
process.

o Land Application

Descr ipt ion

After treatment , the soils can be reapplied to the area from
which they were reaoved, providlug the treatment process reduced
the level of contaminat ion to an acceptable level.

Secondary Screen ing

COto

Oo

on B i t e treatmentThis technology i* expected to be part of
alternat ives except ID situ tr«atoeat.

Landfil l

Descr ip t ion

Construct ion of an on iltt landfil l Is commonly pract iced as a
remedial technology, although this technology do«s DOC further
alter th« chemical or physical aatura of th« treated wastes . On
alt* landfill construction can be Implemented uslog r««dily
available resources. This technology would tw coobinad with
capping to isolate tht materia l .

0240V
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Secondary

On site landfill of the treated wastes can be readily
accomplished with conventional technology. The use of
technology would further r«duct the toxlclty or aobtlity of the
wastes prior to disposal.

Reuse/Recycle

Descr ipt ion

Afte r treatment, the solids nay potentially b* used for
such as construct ion mater ia ls , etc. This would represent a
reuse or recycling of the treated sol id*. Some construct ion
debr i s (structural members ) may be directly reused af ter
of surface contamination.

Secondary Screen ing

Reuse/Recyc l ing of t rea ted so l id s is an appropr i a t e technology to
be applied to this site at a treattaent a l ternat ive , if rh«ra i» *

for construct ion ff latfr i i lN on th? slr«.

oo

Teapor«ry Storagu

De s c r i p t i o n

Waste piles would be used for teaporary storage of treated sol its
prior to disposal .

Secondary Screen i ng

Storage tor treated solids would be parr of «U on s i te tr *4<e *o t
alternatives, txctpt in situ treatacat, and Is tb*r*for*
for further consideration*

0240V
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2 . 2 . 6 Of f Si te DiipouJ.

Off s ite diftpOMl ha* beta defined, for tht purpose of this rtport, as
d isposa l of conf.aalnat«d eaterUl at a location that !• aot oa site. There
«n four categories of off tit* dlipOMl technologies outlined la Appendix
b. These categories art specified by tht quality of tht waste
(contaminated or treated) tad ito fora (liquid or tolld). Cleanup of tht
CCA Site will l&clude contaminated coll*, druaaed ttolldt, buiidlnc rubble,
and wait* tfattrt generated during tht cleanup operation CdecootaaloAtloa

water, collected itora water and procoti watte water), which would
to be dlapoied of. The it wnatts would bo collected and tnoaported to

at, off site location tor diapoval at licanaed facil it ies capable of
ne the wagt.e aaterla lt . All of the technology categorlea were

b« appropr iate an4 are retained for further conalderatlon.

CT

oo
O f f
* '*

tespgrary a( .0r4n« and reuae/recycle were both
ry »cr«^nin4- Neither of theae technologiea offer any

on «!e.e coun'erjur' i an4 both h«ve the
of acc ident 4u<> lg double ha oil Ing of the watte .

of incrc««ed

( .0 9 ain ir l?«l or iaduatf la l treatfteot fa c i l i t y of! aUe , wl
, l* ag* apprupr iate becaua* the coataa inantH in quvat ioa would

through, or I n t e r f e r e wH*- * Cgovtot lorw* treefftt int »yit«a». Such a
would fig* twef prctreat.t«nt ttaodarda for any publicly owned

<f««t»eDt »yf» § . Discharge to a ajunlcipai or loduatr la l treatt-ent fac i l i ty
off alte 1* item el latoated fro* further cons iderat ion .

Oi*ch«rge (o « turface water body it total ly ioappropriate In that it
4 i r * c t l y cuoiradida the ahort and long tera aurfece water ob jec t ives
<3»Uoeaied ID iectloo 1 . 1 .

The oftly pertloeat <echoalogy r*»«lolag within thi* category for off tlte
'1lapo*al of coat tat oat ed llquidt It deep well toject lon.

2-24
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Deep Well Joject loa

Descr ipt ion

Thli ftchooiojy involve* tr*Mport«tloa of th« eoat«alMt«4
liquid* Co *D off tltt coanercUl deep Injection well for

Secondary Screen ing

Tii It technology doe» aot rcduc* ch« toxlcUy oE ctw *a»t«, but
l*ola(«ft It by Mifift of Injecting th« wa«t« liquids, u»lo« a
prop«rly dctlga«d Add aealtarcd deep v«U, IGC.O *

It
CCA Sue

t4 further coo»L4«r«d during rh« de(*U«d evaluation of
lv«§. At that uac« ttwi acccptabUlt-y of this

be u d 9 4 In r«l«rlon tg the as99»i«nt of

oc

b* f«atfv«<) in frglh for off
• it* i«ap</r«ry ttur«4* vaa «Ualn*t«d ftv* con»U^f«
»cr««aln«. Off •!(« U&d «pp;ic«' loti it U^ppr- jprUt* for < w
r i r tMy, It coyld bv utl l l ted OD P i t # without »n«fo4*rlo4 the
rUfc> of double h*nJllni of the cear«atMt*d •*rer(«l*
previouvly dt*cut»«d t the cootMiMnte are p«r§l»teot •(>) reiltt

loo. L«od ippllc«tlofi off * t i e U thus eli«itM«e1. The
lnl&i wUMo (M« C4te f tury for off

»oiidt u

Of f
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Landfi l l

Descr ipt ion

An off s ite, Hoed landfill would b« uaed to pervaaeatiy atore
the coataainated •olldt. TM» techoology !• coa»oaly co»bit»e5
with the capping technology, la coeplUace with RCM, to pruperly
laolate the coataainated vast* .

Secondary Screening

ThU t«chnology do*» not r«duc« r.ha tox t c t t j r of the wa»t » ,
I »o ia ' . »?« l» by placing f.h« wa » t9 B in a »c < *ure i
Boait,or«<3 cell at a coaoerclal dl ipo»al faci l ity.

Thl» »«?chnglogy aay be viable (yr dl ipQ»al of »ooc or «;l of t
«t the CCA Siu. Thtr* «re no gryunds at thU ti*e to

off tite iandfi l l rp^tmolosy ** lafaav lbU or
I n a pp r < j ? r i4r« t anJ H wil l be ftirt,h«r Cun» ia«r9d during th«
de t . a i l eO ^v^lya'. lun uf a l t « r fn ' l vB » . At that, t l a >9, the
acc tp tab ] l it .y of th i s fcactuwluty will be Judged in ra laf loft lo
th* aaa^fti iMnt of fhe known s l f g r lgks and other alternat ive

CM

oo

t«ehoolo(i«c ID thli category » f9f- ur dlBpow of th* trva'ad
at ao off ait* locatloa* Off ittv t*»piirary *torage «aa *Ualaat«d frv«
furt tMf coa» ld*rat ioa b«cau»t it would require double h«odLin« of the
w«ate. Thle could reeult in aa accident with pot *at ia i tftpact oo publ ic
beaUh aad the eovl rotioeot, . Io addit ion, double Handling of th« »a»t«» \9
coatly*

The teehoologlea rvsalDloc wlthio thlt category fur oft atte dlapoMl of
treated liquid* ar« dtacharge to •uDlcipai/tivluatrlal treetaaot fad lit lea,
dlecharge to aurfa<« vatcrt, deep well Injection, aod reuae/recycle.

2-24
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Deep Well Injection

Descr ipt ion

Injection would Involve the collection and transportation of
treated liquids to an off site location for discharge to a
coaaerclal deep well, permitted to receive such materials.
Depending on the level of treatment required, deep well disposal
may or may not be appropriate.

Secondary Screening

Deep well Injection could be feasible if treated liquid waste s do
not meet direct discharge requirements or limit* required by r.ne
local municipal treatment plant, and reuse Is not possible.

Reuse/Recyc le
oo

pgacr lpt lon

The reuse or recycl ing of treated liquid wastes off site Is
possible* assuming the liquid wastes have been treated adequately
to render tliem hartal ass . Alternat ives include Irr igat ion an2
water supply. Off s ite transport , such «s puuaping or tank
trucks , would bo required.

Secondary Screen ing

Although off site reuse or recycling of treated liquid wast«» is
an attractive alternative, It will aiwsys havt an economic
disadvantage relat ive to on site reuse/recyc le . However, off
site rtusa/recyclt will be Incorporated to the eitent poss ib le .

2-28
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Solids

The off site disposal technologies In this category store or dispose of the
treated solids off site. Because oa site remedies generally have « cost
advantage, even for contaminated materials, it is not considered likely
that off site disposal of treated solids, by land application, landfill, or
temporary storage, would be selected* All of the alternatives for off site
handling of treated solids are therefore eliminated except for
reuse/recycle. Sotae of the treatment technologies could result ia solUs
which could be used as construction aaterials, or dirtctly as building
materials (structural af.eel) a f t e r decontaalrutlon.

o Reuse/Recyc lo

Descr ipt ion

This technology involves the dec ontaal nation or trearaent of
solids on the site and reuse/recycle for construct ion e<at«r ia l » *

Secondary Screen ing

Reuse/recyc le Bakes aconuaic and engineer ing tense and wil l to
Incorporated to the ex t e n t poBs lMq to a l l a l t e r na t i v e s eva lua te !
for selftct ioo.

2 . 2 . 7 On Si te Trentavnt

On site trearaent Is defined, for th* purpose ot this report, «s the use of
technology that degrades, reaoves, or iaaobllices conf aaloaate. It
includes a central ly located on s i te tr«ata«nt unit to which coot wttvit <*!
saterial is brought. There are sl i categor i e s of tr«4ta*Qt technologies
outlined la Append it B, biological, chealcal, physics!, lanobllUat loo,
theraal, sad land treataent* Four vert found that eight be applicable 'o
the oo site treatment of soils, drusffled •aterials and building nibble at
the CCA »lte.

in

oo
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Biological treatment techoolog lea, la which •icroorgaalaas are utillted to
degrade the coataalnjati, «rt generally Ineffective lo destroying pesticide
residues. These techaologlei can be divided lato two general categories;
aerobic and aaaeroblc (dlgestloaO* Technologies of both categories
funct ion by enhancing the degradation of waste coostltueota. Thla 1» done
by IB-proving tavlrooMatal p«raatc«rt aod/or slilug the watt* with a
ap«cl£lc alcroblal population. If th« alcrob«i of choice *r« ladig«Dau» to
the va»t«, thao eavlroaaeotal paraaetcra are Improved to lacreaae alcrQ&lal
activity. Coaveraely, If the alcrobea required are aa earlchaeot culture,
they are separately lotroduced lato the «avlroo*ent to act apeclMcally oo
a coapound or group of coapeuadi. la ao»t caaea, a coabioatioa of both

la uied to reduce or ellalnate a tpeclflc co«pouad or group of

of
tfeafacnt tochoologUa Fuve beea ua«d aalaly for the

«t. re*a§ conf aalnarc4 at low to Moderate levels with
organ i c * atvi »oae halogeaated organic* CCaap , Dresser ,

t l '?a<)) . Shock loadings (abrupt changes in Input waste etreaa
Pf I3 » l c » ) reader blql^glcal friction inoperat ive . The varying

cotx:e&t r«r loas of auaarous gfgsalc contaminants st the CCA eite aakes 1
uollkely «fw» biological ffear.aent sysfeas w^uld work at «Ut let «looo
effec t ive ly . Sn addit ion, the arsealc coot *»in<* Ion (as discussed in '
A!) Is ngf naeaible to bio logical degradat ion ' For th«»e reesoos *

treataen' Is e l iminated .

oo

< resc »eat is rhe d irect app lUet lot ) of cenf«* l&A*ed soUds to th*
Capr * «d l og ) , and treatment using t i l l ing end env(rvn»«nrel eiposure ( land
fanlag). Tnvae techniques have been found to be slow sad Ineffect ive in
destroy Ing pesticide residues of the type found st the s i t e * therefore ,
land trcitMnt hat b«eo ruled out >
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Ttw four reaaiatag cattgorlta ot ttchoologits rttaltwd in thU acr«olog
proc«fc» for lav»»tlg»tloB ar«i laaobliUttloo, ch«alc«l( phyaical
thermal *

laogb'.l lcatloa

Tht ttchoologita la thig cattgory rcduct tht mobil ity of ch« v«tt«i.
MitvrUli art «dd«d to tht vaiUi which coabta* phyilc*ily or chemically to
f*t«r£ eh« further «igr«tloa of the eootMtuoe*. St«btlltiittoa,

«nd ftiatioo *r* grouped tog«th«r •§
of th« »craaalQ4 pro«dur«, U»«d upoo a la iUrUy lo

Severa l of tht avalUblt Ittttobliitit. ion technologic! w«r«*
ro b«

for

o

fur
ol conf *aiti-*nf». Mo» t of the coauae

t r * »C » c n t » I aval v<i uw * 'Hirlgn of a p rop r i e t a r y
to tht w iBf cB tg pr<Xuce t tolU froa «Mch

t r f i t » * t t » i » can b«
duap

prvc«a»«« art ptrforvvd to tvagbli itt (to »•»(« *• U !•
t>c«v«c«d, «ad to a l l uw • '^ l i l lHy tt i ta on thv flivtl
c*ch batch before d

out

of

l l tat too
appl icable «r* tht otwa which cao bao4«* vaatfa coofalo log
orgatilca VhlU »alatalnlog ao *cctptablt ItachablLltr r*tt .

2-31



IIIp
lapleaeatatlon of any of cbttse treatments would require
laboratory and/or pilot-scale testing la order to determine that
the chemical aod physical prop«rtlca of the solidified aaterial
are adequate. Other coastltuenta in the •oil,, such as fine
organic particles, solvents, soluble salts, aod sulfates can
reduce the effactivenees of the treatoonts. Immobilisation
technologies vere determined to be feasible aad are retained for
further consideration.

Ttm technologies in this category are those in which chemicals are used to
cause react ions to destroy or degrade the contaminants. Chaaical t reatment
techno log ies have Halted effect iveness in destroying the organic
pest ic ide/herb ic ide res idues found at the site. Several processes,

have undergone recent research ef for t s and aay have some
. They include chemical oxidation with UV radiation, chcalcal
i , hydrolysis, and dech lor lnat lon. Chemica l oxidat ion and chcalcal
say nor fully destroy the contaminants and may produce other

: products Of react ion . Hydro lys i s is not proven to be ef fec t i ve with
•Inated hydrocarbons . Dechlor lnat ion processes have not been developed
the pi lot/laboratory test stages . Other processes without apparent

Inc lude neutra l i ca t Ion , prec ip i tat ion , act ivated alumina
Ion exchange, coagulat lon-flocculat ion, catalytic hydrogenatIon

and e lec trod ia lys i s . Neutra l i cat ion only changes pH out of the hazardous
range. Prec ip i ta t i on only removes metals and some inorganic an lona;
ofgaalcs can inhibit this process. Act iva t ed alumina adsorption has b«en
UMd for deflugridation of alkyiatea but not for use on orgenochlorlaes
(Perry, 19&3 ) . Ion eichange and clectrodlalysls are only effec t ive on
ciwrged Inorganic Ions and dissociated organic acids and aalnas.
Coagulst loa/flocculat lon are only e f f e c t i ve for suspended solids from
l iquids. Cata lyt i c hydrogenatIon, the replacement of a double-beaded
oiygeo with a single-beaded hydrogen and a single-bonded hydroiyl, is not
appropriate for ofganochlorioes. Therefore chemical treatment has been
ruled out for the treatment of organic contaminants at this site.

O
O

2-32
0240V



1' "HliriiNiiiirBiiiiiiiiiiiiifff'HBfflBimf awn

Cnenical treatment la, however, quite effective ID reducing the arsenic
*evela of aqueous wastes, assuming the arsealc caa be converted to that.
form. Several processes have been proven to be effect ive . They Include
chemical oxidation and precipitation.

o Chealcal Oxidat ion

Descr ipt ion

Chealcal oxidation is used primarily for the treatment of dilute
waste streams containing oxldizable organics and arscalc (USEPA,
1935 ) . At the CCA Site! arsenic could be oxidicad to a less
soluble form, thus causing precipitat ion of an arsenic salt.
Oxida t i on react ions can be carr ied out ualng s imple, readily
available equipment. Storage vessels, metering equipment, and
contact vessels wi th agitators art the principal equipment
requirements . Ox i da t i o n processes can generally b« carried out
on a continuous ban t s .

O
O

Secondary Screen i ng

Several chemical ox Id ant » are avai lable, the cost applicable
twlng hydrogen perox ide and ozone . Potass ium permanganate is not
as strong f\n ox idnnt and ha* nu demonstrated cf lect lvenass w i th
these contaminants . Chlor lnat ion, using either sodium
h/pochlorlf.e or chlorine gsi, would b« possible for tha treatment
<it the arsen ic . How«v«r, it Is not appropriate In this cast, duo
to tha potential for interfering reactions with th« other organic
contaminants In the wastes . Oxidat ion using hydrogen peroxide is
iccofflpllahad by the addition of a predetensload aaouat of
concentrated perox ide solution to the contaminated waste In the
reaction chamber (Hager , 1936) , donation requires the
generation of oeone on site. The 2 to 3 percent otone that Is
generated Is direct ly Infused with the wastes In the reaction
chamber Ueff, 1966) .
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Physical

Secoodary Screening

Several d ifferent cheaic.lt are available to prec ip i tate arwalc
froa liquid wastes, assuming It can be converted to that fora.
Chemical precipitat ion is retained for further con.lderatlon.

Physical treatment . technologies do not detox ify or destroy the coar*ainants f

but Instead reaove the contaaltwnte by transferring thea tro* the «oll to «
aedia which !• aor« conducive to haodlinA, further treattteat, «&d/or
di»pg»«l. Duriai this »creeainA proce*§ , the eighteen physU«l tre«ta«at
rcchnolojj«i l itted In AppeadU ft were iave*ti|«te4 for appl icabi l i ty to
Mic CCA Si te condit ions . Theae *re toil wathin^/ftolvent ezlrtctioa, flow
equal ization, iodlacnfatioo, activated cerboa «d»orpUon, reverse
aeabrane *epar«tion ( dialy» is , liquid-liquid c itract ion, grav i ty
• f.eaa d i * t i l l4tloo, nir » tr lpp ln < , ar.eaA itflppln^, f i l trat ioo,

i ltration, dlaftglved air f lotat ion, evaporat ion , dcwat-rln*
aerat ion. Only the tta aoil wiah in^/aoivent extr ict ion pfx*ai

was fvjod to ddequ i t t f iy reaove di lute qaant l t le » of araeo lc «od or(*ai <
caapouain froa large quant it ies of sol ids on * continuous bas i s . In
addit ion* only carbon Adsorpt ion was found to be able to selectively
di lute quant i t ies of organic hydrocarbons frva * liquid waste on a
continuous basis. M-iny of the physical technologic* , such as f low
equalitation, fi ltration, u l traf l l t ra l loo dissolved air f lotat ion ,
f lotat ion, sed iaentat loo, and devater ing, are appUcsbte only lo the
rcaoval of suspended solids froa a solution. Iteaa dlst Ula( ton,
evaporation and air And steaa stripping are Halted to the separat ion
cootaaiaaatB froo liquid solutions based on the bolliog point of Its
coapooents- The reverse osaosls/aeabrane separsClon/dla iys l s
•re restricted to aqueous solutions sad are nonselect lve.
extraction hag been used to re»ovt phenols, formic acid, acetic acid,
rtic aetals iloc, copper, sod nickel Clrldgvatcr and Huaford, 197? ) fro*
aqueous solutions. Appropriate liquid solvents for orgaaochiorloes a»J

oo
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arsenic have not been identif ied. Mechanical aeration it generally
asaocieted with aerobic biological treatment, which has already been
eliminated. Th« technology suitable for arsenic a ad orfaaic c ex: pound
rooval at this site la toil wash/solvent extraction. For treating o
cxitaainated liquids, carbon adeorption aay bt Applicable.

o Soil Wash/Solvent Extraction

Dcacr lpt ion

Soil wash/solvenc extract ion Bay be uaea for the removal of
or^saic peaticidca and araaaic froa coataaiaated aoila, uiln^ a
l iquid or preaaurlced gas aediua aa the vaahinf aolutioo. It can
al »o be ua«d la conjunct ion vith other proceaaet ( inc inerat ion)
ro extract ara«nic froa the treated aollJa Cea h ) * The vaahitu
»^ lue. lgn la then treated for the reaov.il of the contaai&»ati vu
a cyavanMooal aepararion proceia. Soli waahln| can be carried
ou' in e i t h e r a aitifl* atage or two stage pr<xe»a u»iag a
con iacf .or vi»s»; or washing unlf to aepar^r.v the coatMlaaat froa
the ool l , and procei i Tv«d ttyateaa* Protean bypr^uct• ^ould be
recovsfad In domatre<u e«)uipA«at designed to de^tef th«
soil, to dry the washed soil, and to recover the wathl&g

Thaw prece >9flS can n

CM
LTt

oo

SecotvUry

i i aot i washing processes ere avatlnbie for tlie eitr«ctlon
of orgaalc pest i c ides/herb ic ides . The e>a»f applicable of these
proccases are orgaaic solvent based processes such as the OK M
• s tract ion (Hethaool), loilei (kerosene/water) , of ACufei
processes* toll washing using water or watsr t>ased solvents with
c he 1 at Ing agents or surfactants *•* found to be ineffect ive at
extracting organlcs. Arsen i c * on the other hand, is best reawved

0240V



unlng water with «Q oxldlter (such ai hydrogen peroilde) aa th«
•oivent. Ai « reault, th« reaoval of organic aatarlale and
araenlc could oor. be accomplished simultaneously. The
cuntaaloaots, after the solvent h*s been recovered, C«Q th«o b«

of off §it« or tr««c«d on iltt (inclQ«r*tioa, «tc.).
Co tht treat v»rl*oc« la ch« typ« org*alc M«tct «od th«

Halted «fftctivcQ«t« at r««ovio« tuch v«it«« from th« •oil, It
•ay b« difficult to fonul*tt « ault«blt vasMog fluid to h«odl«
rtw? vary 104 coodltloo*. lapl«atat*tloo of OM of th«»«
tf«dtaoati would flr«t rvqulrt Ubgratory tod/or pllot-»c«l«

ID ordtr to datcralaa the Appropriate volwot aod coat*et
in «ccord«oct with the •pacific chcalcal CoaposHloo of the

contaminated »at«rUl and the desired treatment r«»ulta.
on the»« fact * , It wa§ deteraloed that aqueoua toll washlo^
(eaaible for eitractloo of araenlc, but wa» ruled out as not
feai lble for organic wa»te extract ion. To reaov« organic

lott froa the toll «ar.rli would require »olv«nt
f f lCMOD,

in

oo

The a c t i v a t e d carbuo prvcena ! • u»g<] pr laar l ly {or the
t race organ ic hydrocarbon* ftve, a l iquid «*r««a by
iiydrvcarttuo aoleculca to rhe carbuo. TM» proceaa cao be carrl«4

4 ualng t * a t >4»rd watt * water treatawnt e<)utp««ot( on »
baala to treat the cootaalMted l iquid waate .



«ti*«4|f.h» * * » } • v *o«IV «p*p»«
pet

uoj -mo i

IV jo

«l»U»i*« 01
jo

/iocs *\

oo

Ul

'f XQ 'V7V)

ponoj

pot
jo/pot

30
;o

jo

no

ou

AtolO

itf »nj j MJI »c j j
pt*»

jo

IIIIIi
i

t

liiiiiiiii
HBffiiffill S



to vent the flu« gas froffl the •crubb«r up th« stacfc, hear.
recovery /conservation equipment, and a acrubber waste treatment
•ystea (for the haraful contaalnanta collected by the acrubber
liquid) would b« needed. These processes can b« carried out on a
continuous basts co treat th« contaminated soil aa It !•
excavated.

Secordary

«v«ilabl«t
rotary UU «nd iofnrad. Liquid injection is con»id«r«l

f«a«lbl« in fhig appl icat ion. The UuidUed bad procaia, off t
by Vaite-Tech S«rvlcaftt it not available for auperfuad proj«cM.
The clrcuiaMr,| bed coabuation proccaa i» ttill ia the d«»lga

haa had liaited ua« In th« iocineratioa of hatardoui
Both the rotary kiln and Infrared are field f.eared an£

proven oobii* ttfchnologiea which «r« available la co&aercial
Ispl«a»nfatlon of either of these Inc inerat ion proces iaa

requ l r- Uboratgry and/or pi lot-scale test ing in add i t ion
i .o l eaf burr. ' s ) to de 'ermine th« appropr ia te feed r * fea ^nd
def.^nti i ja t i » »a needed to e f f i c i e n t l y and effec t ive ly treat e,p
Bite spec if ic c«ntaalaunf» to a des i red l«v«l of cleanup.

in
in

oo

U < f 7re4ta«n?

Oft a l f e ir?» ' »«ar is k i lned, for Kte purpose of th is report , e0 Inclu ie
eh« rcaoval of coaf aala«t ed a aPe rU l to an off s i te unit «here t tie
cobtMlaants are degrad* * , reaov*J t or iaaoblUted. There are s it
c a t e go r i e s of treatment fechoologles outl ined in Appendi i ft. They are
b io log ica l , ctwalcai, physical , iaaobl I l lat ion, thermal and laod
trvatawnt . Iitaobl l l c tMon and land treaeaeat vere e l ta laated dur ing
prlaary acreeolng, twcause the ir off s i te appl icat ion has no advantages
over on s ite appl icat ion, and vould require double handling of the waste
•ad the associated risk of acc identa l envlrooaental eipoeure. For the saae
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reason, chemical, physical, and biological treataent technologies are also
el iminated from further consideration. There la only one commercially
operated thermal treatment facility within reasonable proxlaity (withis
Texas) of the CCA site, the Rollins Environmental Services Inc. Incinerator
in Dues Park.

Therm*!

The technologies in this category treat the contaminated waste by thermally
destroying or detoxifying the contaminants. Of the three technologies
possible, only Incineration Is available commercially within reasonable n
proximity of the CCA s ite . All others were eliminated from further ^H
invest igat ion* . . N"N

Inc ineraf ion

Desc r i p t i on

Inc iner.ir Ion is u»«d for thermal destruction and/or
det oxlf icnt ion of rhe contaminants by coabust lng them under r.«r
ox id iz ing cond i t ions . Off slr.v Inc inerat ion also includes on
site reauval technology*

oo

Only the rutary kiln process at, the Rol l ins f a c i l i t y !•
commercial ly avai lab le wi th in reasonable prox imi ty of the CCA
site. Implementation of this process would require laboratory
and/or pilot-scale test ing in addit ion to teat burn ( s ) .

2 . 2 . 9 I n S i tu Treataent

In situ treatment Is def ined, for the purpose of this report, as the
degradation, removal, or iMobllicttloo of contamination without removal of
th* coctaalaated material from Its present location. There art five

2-40
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categories of In situ treatment technologies retained In Table 2 . 1 , l>ut
only one was found thit alght b* applicable *e CCA, th« in situ tr*aca«&f
of the coils. Immobilization, chemical treatment, and physical treacaents
have not been shown to bt feasible for lo situ treatment of these
contaalnaats as it Is not possible to jet a good, unlfora, well distr ibuted
t reatment.

Biological treatment, In which mlcroorg «rJ.»as are utlUutd to degrade th«a
contaaioants, is t«ner«lly ineffective far destroying th«sa wastes an th*
trcataeot is not performed in a controlled envirotx&ent. Sevara l processes
«re being developed which show potential. However, none of theie processes
have b«en developed past the laboratory test stage. Therefore , biological
trear.aeor has been ruled out .

Therefore , the anly category of technology considered in this
process is t

Thgraal

ir\

oo

1
iiiiii

The techno log i e s la this category treat thu coQtt ia lnAc.ed wa s t e by thera«lly
destroying or daton i fy lng the contaalaao' B. Of t, ha pruceased ava i lab l e ,
only v i t r i f i ca t ion is developed to a polar that it could be a4.3e avai lable
within the foreseeab l e future .

In-situ ridlu frequency (Rf) heating is sccuapi i »ne4 by Useft lng tubular
e lectrodes In fo bore holes, or by laying hur ixonra l e lectrode* over the
surface of ttw soil, atv] then eaergit ing the e lectrodes with an XF po«?f
•uurc*. The electrode pattern is se lected based oa the depth of
penetration and teaperature required* The uperatiog frequency selection is
based on the electromagnetic character ist ics of the soil . The treated ar »4
•ust be enclosed by a vapor/gas co l lect ion t/itea. *J hear l&g, hoover, Is
•till la the laboratory stage, and aay not achieve th« o«ces*ary
tenperatures for dtst ruction of the CCA site organic cootaAloant B.
Therefore, R.r he at log is el iminated fro* furttwr coosUcratloo*

2*41
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o Vitr if icat ion

Deacr lpt ioD

The In tltu vitrif ication
paaaed between electrode*

proceaa utlliiea electrical current H
placed ID the t round to convert toll •

and other Aaterlala to atabie |laia. Vitr if icat ion can be |I
91
1
f
1I
I
1
I1
1
1
1
1

carr ied out uilnj a ayatea of electrode!, a gaa collectUa/ •
treatment ay t ton and support electrlcai/aaapllnt/control •
•yetcaa. the la attu vitrif ication proneii la a batch pro*:«*t •
u»«d to treat blocka of contaminated toll, one at a tl»t. H

I.ltl.l f<r...l«i

In altu v i tr i f i cat ion hat
l aboratory aod bench te t t i

« 1b«en aucceaaful ly deaonatrat*^ in ^ H
•^ •LOA . In add i t ion , it, hat been ^M^^ v— ^H^Hdeaoaatrafed ID pilot, t ea t t ng . If hflu not twco ipaooaf t * ' "^ ^ •

coaswrclally to date , iapleaent.atlon of thla prvcett v ^ .L l O ^1
require laboratory and/or
deteralne the appropr iate
fhe apeclf ic chealcal coa;
det l i ed treatfteot reauUa
defera iMd to be fv i t ibU
ava lUb le and It r e t a i n e d

2 . 2 . 1 0 In s t i tu t iona l Cont ro l *

pilot acaie tvtt lng In order (Q H
dp» ign para«at«r* in ac^ofdancv wi t r , ^1
poaUlon of the coot aaltvited » g . k * *ai H
* The la »Hv v i t r i f i c a t i on pr^catt *•<«* •
glv^n the ei i i t lax InfgraftUoc, •
fuf fu r t twr c g o tUQfa * Ion. •

Inat l tut iotMl cootrula are either local or a t a t e re|ulaMotM that t«n be H
pro«ui(ated and enforced to protect the public health In the v lcUlty of a •
Ha*ardoua vatte alti before, durin«, or af t e r re««dlat loo. In ll|M of the H
• Uuatioa at the CCA Si t e , tevporary or permanent relocat ion of U,« •
•urrouo4ioi realdeott It not warranted. To date, ooly land utt H
reatrlcttona have been iftpicewated to protect the coetftuolty fro* acceit to •
the alia.

2'
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Land '.'•« R«»t riceioni i

7n« t l te It currently faaced and locked. Tha fencing ncede to be
rcpa i r c-d . Addition*! rettrlctlcat could widen the virgin of tafety . Such
add i t iona l raetr ict ioat might Include total runway closure or tighter
contro l on accett gate keya. To addrett public health concerts, JUnd u»«
r«etrlctlont are retained Cor further coatld«ratioa.

Wat e r Vtc f Ictloni

gn »aapllnf renulte aod en ••»«tsaent ot heelth e f f e c r » , there !• no
r i »k t.o human health or the aovironacot. eeaoclAted with Ir^cir ion and

i contact oC public drinking well water or off site fttr«4aa. lapotln
u&e reitr lct ioni would wldan tha Bir^ln of eitet.y; however, th«r« in

; i t c l <? batik for iapatiaj water UB« rettrict iont. In order to properly
public health concerns, water ute re t t r i c t iont *re r€'4in«4 for
cons iderat ion.

in

oo

tcreeniruj
l ltt«4 on T»b i * 2-J , end are arranged in rh« tab le by r«?epon»P ac t ion

1«§, at th«y w«re in Tab l e 2 - 1 *

2 .J DtVtJ.gr«tNT OF ALItWiAtlVU AWO tLHTlAAY

tcchnotoglet •crvenad la Sec t ion 2») «buv« pruv idv (he batit for Mw
d«v^lop*eat of remedial action eltcrnatlvvt. In eh&t tectlon, 'he
te<hoolo|iet are grouped into preliainary resedlei aUerruitlvet which cover
a range of reflation fro* no act loo to covpletc treatacar of all
cootaatltMtion above Ch« KPA Half * (fect lon 2 . 3 . 3 . 1 ) . Tb« technologlea
comprltlng each prelitiinary re»*dlai alternative are detcrlb«4, the public
health and eovlrooiental cootlderatioot are dltcuttvd, aod prelttj loarr coat
ettlaatca are provided. Following the deacr lpt loa of the alteraatlv««, th»
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TABLE 2-3

REMEDIAL TECHNOLOGY SELECTED BY SECONDARY SCREENING
FOR CRYSTAL CITY AIRPORT SITE

1. No Action
Monitoring

Public drinking water
Surface atreaaa

2. Containment.
Capping

3. On Site di
Contaminated

Temporary Storage
Rouse/Recyc le
Landfill
Temporary Storage (Watte Pile)

Tre a t e d Liquid a
Reu»e/Recycl« (War . n r Supply,

Irr igat ion)
Teoporary Storage

Treated So i l - I n
Land App l i c a t i o n or Backf i l l
Landfi l l
Reu»* /Recyc le (Construct ion

Mat e r i a l )
Temporary Storage

Ql * S i r e

Deep Well In ject ion
Contamina ted Sol ida
Treated

Diacharge to Munic ipal or
Industrial Treataent Faci l i ty

DiicKarge to Water Body
Inject ion
Reu*e/R«cycle (Water Supply,

Irr igation)
Treated Sol id*

Land Appl icat ion or Backfil l
Landfil l
Reuae/Recyclc (Conatructlon

Materia l )
Teaporary Storage

O

oo
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TABLE 2-3 (Continued) 1

REMEDIAL TECHNOLOGY SELECTED BY SECONDARY SCREENING 1
FOR CRYSTAL CITY AIRPORT SITE 1

5. On Site Removal
Soil
Drums
Liquid Waste s
Contaminated

6. Off Site Removal
Soi l

7. On Sine Treatment
Chemical

Structures I

Prec ip i tat ion v~ |
Chemical

a.
b.
c.
d.

oxidation vc •
hydrogen peroxide ^ 1
ozonation 1
permanganate ' "*"* •
chlorinat lon O •

1 Immobi l izat ion O •

I
I

I
I
I
I
I

Sr.abl l izat ion
SoHdlf l ca t too
Fixat ion

Phys i ca l
So i l Wash i ng/So lven t Exr .racr . io
Ac t i v a t e d Carbun adsorpt ion

6.

9.

Inc inerat ion
Off Site Trcataenr

Thcraal
Toe in« ra r. 1 on

In Si tu Tr«ata«nt
Ptiy» lca l

§olv*nt flushing
The rma 1

i tr if icat ion
10. Inst itut ion*!

Land Un Res t r i c t Iqns
Wat e r Use Re s t r i c t i o n s

0240V



ter t iary screening !• conducted. The purpose of the screening step It
to Ident ify those sltcrnatlveg of aufflc leat (writ to undergo detai led
evaluation, Thla 1* achieved by elimination prelialnary remedial
alternatives that havo algnlflcant adverse environmental or public
health lopscts, or that, are an order of magnitude higher In cost than
other alternative* providing glmllgr eovlronoental and public health
benef i t s . Those alternatives not eilaloated are carried forward as
final candidate alternatives to be described in detail lo Sect ion 4 .0 .

2 . 3 . 1 3evelopoent of Preliainary Reaedlal Alternat ives

All of the renedial alternatives developed for the CCA site mu»f
addres s soae or all ot the r<B«dl«L object ives establ i shed la Sect ion
1 . 3 . Fr ior to asseabl lng the preliminary reacdlal a l ternat ives ,
pcrr i ne s t regulation* and cUaoup level* have been Identif ied which

:ae t.he cooplttcnes* of re»edlst lon. Then, pr«lUtoary rea»4Ul
art developed on t(w basis ot oper^r lon and performance

ty acJ acceptable eng ineer ing pract i ce s t h4f get .aU, fo
vary ing degree s , the reoediat ion r««;ui re»«?n*» ao^ cleanup levels .

2 . 3 . 1 . : Developafnt o f Reaed ia i Keipgo»e Crlr«r i«

In t h i s »«cM.»n, p»rr in»nt reguU' lona a&<! I Ue c leanup levels «r«
praseor«i *

Th* go«l to protect tiuaao health «&d the env lrgnaeo ' , 4&-I Seci loo 121
of CEHC1A, •• eMtkdrJ by &AAA in 1 186, requ i re rhae appl i cab le or
relevant and appropr ia te regulatory standar-U (AAAK'e) be aet . Federa l
and State of Texas requirements , e4v l » o r l »B ( and guidances ar« to b«
cons idered when planning and performing Ha^ar^ous waste s i t e
remediation. A 4«t«UH lU'Ug o! these r*«i«lreaents and
cottalderatlona 1* pr**»at*d lo AppetUU C. "Applicable" requirements
are those federal aod Itgtt Mqulrement* thai would be dlr«<ily
applicable to the reapoose getloo. "Relevant amd Apprwprlat*"
requirements are thoge Federal god itgte requirements which do mot

CM

oo
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Contaminant

toxaphent
DOT
endrln
arsenic
chlordjne
chloroform
dUldrtn
heptachlor

Criter ia ( a a/ 1 ) 1

0.71 1
0.024 •
0.001 •
2.2 •
0.46 •
0.00019 •
0.07 1 •
0.2S •

Texas State Laws and Regulations |
o Water Quality Act for waters of the State of Teiaa. •
o National Pollutant Discharge Elimination Systea Permit |

Prograo (de legated to
t rea ted water in disci
•arface water s *

o Underground Inject ion

the State of T«xas>. Applicable if ^ •
urged through an outfall into State •

ro I
Control Prograa. Appl icable if T- •

t r e a t e d water 1* reln jected into the ground for O |
contaalnant migrat ion

o Teiaa Solid VaMe Disd i sposa l of tr«ited w<
of Tei«».

n Td l tAB f 1 » * fl &tr lift

control . o •
p«»4l Ac t . Applicable to potent ia l •
iate on Of off site within the Sta ' e •

4nt tH < * «H !a 9 r*r Al*fh»tmlfi* ^HIIIIIIIII

: . 3 . 1 . 2 Co&bioaflon of Appl i cab le T«chnologl«ft Info
He»«"Jl«l

I& th l i a e c t t o n , t Iw 4pp l i cab l *
•cr««n«d in Sec t i on 2.3 are combined Uto pre l ia l tMty aUvr tM< l v « * . in
developing MMP alterunt ivti t If fU» * ftu«t b« recognlted t rM* th*
(•choologlei arc oof, for the *att part , uf l i lted todejwedent ly.
Rafhcf i teveral eovpl0»«Dt«ry t*choologl«i «u§( be •»»e*bled to provide
a co*pl«t* treatMat tyatta. For «ia»pl«, loc lMrat lon t r e a t * +be

d aoll , bur cootatne oo provt i ioa fgr %• twig Ing the

0240V



-*t«r. Therefore , scrubber v*ace wa?«r fcreet»«ar *od
au»r «<:co«p4ay locioer«tloa to fora • C9apl«t« operat ion. A : »O . «
ccaplere operation aey «ddree» oaly oo* «ftp*cc of ir.« cooeealwioa or
on« r«3«dl*i object ive. Therefore, other r^chaolo|U» «re retired to
foni 4 co*preti*a*lve

The procettt l«?i«»cr.r«J by EPA tor
prlgrltlietlot, of objective!, rtcoi&itlnf ttw*r. dlfftf^nt level*
refted if l tkoQ «ru • • •oc l * ted with different de^rw*! of co«t *ad
Five c*fe|orie» of *lrertwttvg« wtre e»t«blithed «• p«tt of (h« NCE> ,
prior to thfl Sup«rfuad AaendaeQ^B *ad ReaurN^rUar Ur, Act of ;>i'.
CSAAA) , «ad coQ»( . l tuf« the coQtf ^ c r r*qul r«oorr» »riM, the T«X.

pr* *ent:ed

1)
2)

No Ac t i o n .
M(eru iMvc§ to whUh

and eovlron»eo» ai
aijor huoflti atvl

or r«l»>^int put".
are nor • r t4 l s

hea l * * , concern*

LTi
MD

oo

Al»«ftv<*Mve« la which

*) Al t * r«4'Sv«B Io which all ippll«:»bi« of

A if *rn«M v«n la whirl . ( h« eon* «»*
<: -. f di off » : *

for
of

1 ) No Act
2) Coa<* lt ift*at or t><*
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lz orier to »at lafy the NCP, SAJU and the TUC Contract ,
of aitenutlvaa will b« uaedi

1) No Action.
2)

1)

Oo eite cootaloaeot alternative which does aot actalo
appl icable or relevant public health or environmental
health iteadarda, bur will reduce tb< likelihood of
prefttae or tuf.ur* thra«^ fro* tiw h*t«rdoui *ubit«ac€
This t l r jmdrLvt will b« called Coot«tDJi«ot UUhout
Trc«ia«at. Th« AKAR't ttut will oot t* »ot loclwl*
and CLRCU an «9«odttd by
On tit* tr*At:B«Qt. *U«rn*tiv« which attain*

relevant public ht-Al^h or aavtrona«at.«l
will b« caH«d Treaf»et iC Technology.

On site t re a f me at atm^af Uft which «ic«ad»
ralwaat public haalrh or envl ronacotal
will b« c*ll«d B«gt Dsaoo*r.r«t.«d Av«lUbl« T«choolo(y
say be cons idered « walk away alternat ive .
Qtt or

\O

o1O
If IB at lpula 'ed In * he c i la 'tag NC?, which ta current ly b«la4 r«vi»«1v
^-** r- s e <3 l4l a l teraat lvea r«pre»«of Itif each
d e v5 l o * d and ev^ l ua ' ed unless a\*c^ 4 U. •? rnsf 1

7? prgv;-i« the {leilblllt;' In developing and
wa»t f f i af the Cryata l C l f y Al

four car«gor l e » t

1 ) Confaa iaated
2) Coo'aaitwired I
3j Druaa of .1 ate
4) Contaaltuited at ructurea/bul ld iagt

The coDd l t i oaa ol 'he at^ve wna t e ca t egorUa and th«lr d la t
• hroughovit the aM« are •uf lUie&dy d l f f e r ea f fur each category that a
• logic, *ll-«aco*£aaaUg tefte^lal act ion ftay not b* applicable.



l " ' • • - - , contaaloated •oil* Aod othar solid* are not r *eoabl« to
cr«atsvnr technologies for aqueous aolutlons, aad, slalla'ly,
costaaiMted liquids are not wall suited to typical coll crc«tMar.
tcchoologles. Therefore, each rtacdial alternative la" a coablnation of
t*chnologiea for ««ch category.

Tn« li»r of prtUatTMry rcaadl*! «lttro«rtV8t is pr«Mae«d In T«bl«
2-* . Tha lilt *ocoap«tt«» tht raai« of «lt«riXAClv«ft required to rh«
NCP, SAJU, aad th« TVC Coatract , with th« uQdor»e«adlo« that, BOIB«

aay b« lapUawatad to virtually *oy d«ir«a. Mult ip le
of the n»t*d alttnuit tvo» «r« poiaibl«. Tht foraar u»ed
the ld«nt if Icaf.ion of tht ao»t viable *Hernat lve» . The

of *r««-»pecif ic *lttnutlv . not «Uniflc4oMy lofluencc-1
by the way In wWch th«y are ultlaately combined. That li, if 4
par t i cu l a r cr i t e r i a -)icludea «a alterthativa, that aaae cr i ter ia
eicluie fha* a lternat ive re<ardlea« of what other alternat ive *
coupled with it. Thua, the foraat u»ed aailalce* the f lex ib i l i ty in

and eva luat ing suitiple alternat Ivea.

Dooc r l pMon ani Eva l ua t i on of fre i l a l twry Ai ' e fMf I

la fh« f^Uowio* •cct iof i , descr ip t ion * of the prel ia ltwry ait«ro«tlvc»
• . l a i e -J ID Tab l« 2-4 are g iven In suf f i c i en t d e ' a t l to perform th«

health ao-l coif acreeftln*. Sloce the t«chnolwgl«» tr*
l o S e c t i o n 2 . 1 , the ir app l i cab i l i t y I s only b r i e f l y aeof iotwd

h«r«. lo accurdaoct w i t h NCf spec if i ca » looa, tlw a l terf taHvna Ua ' pJ
in Table 2-4 are c lanft if i«d as source contro l or t-«ti»g«not of
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In thla altaraaMvt, no DCW or addit ional rc»«4Ul act lv l tua 1
will bt cooductad. LlaUad acc«t> to th« lit* will b« 1
contlnu.d. Th« public drlakln^ wat«r supply aad atr«aaa wJ l l 1
b« Boaltorcd ptrlvllcally. 1

o Eavlrona«ot4l *od Public H««Uh Inpllcationa 1

II
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A'. * crr .^ t : vg 6 - Tr«<*»«ot Tcchnlogy - Tor«l laaobl It tat Ion

Dcnc r l p r l o o
In rh i » «lt«nurtv«$ rh« coaf4ala«t*d «oll, burl**! dru»i.
Xlquld w*»!« and oon-rtc l«lajbl« building nibble will b«
blooded and iaaobl l ltvd uilajt « »t*bl l lt«fIon, (ii«rioa or
nu 1U II lc*t loa proc«ti. To prvvaar £u«itiv* dutt during

, duir iuppr«»»Loa »«*«ura* will bu oa, loyod. All
afflloiiF«d liquid! Cd«coar«&in*rion v«»rct «nj col lecr«4

llJ will tw coi , locftd t t«*por4rl)y atored un ilr«t «n>S
ad/r«uftad priur to laaobtlU«f tun. Th« laoubi l ltod
wiU b< pUc*d la an on • !? • doubla-l lncd Undfl l l wlr

an appropr laf * cap. LtftUed ^cccii to the »U* will b«
l. Tn* » publ ic drini,ln< wa r e r supply aoJ ng
w i l l be aoc lforad periodical ly.

< j J'.nvl rona«nf*l and Pub l i c H e a l t h Imp l i c a t i o n s

' r < » j * f * d us ing iaofjll 1 1 14 ' 1 on f e < ha t j l ogy . The t o xUU j r oE *

i fM j a f r u v l d iA$ (u^1* publ ic t ) ( >4 t t l t p r o t e c t l o n *

ro
oo

i i?- i6 Inc lude f t« a . A ' * r l 4 t 3 ^n4 1 n»f «1 l < * f I an of 4
UtiHl l l wlrh Ca p , d«Kon( oal ti«f lun »od doaullt

ru« tn j i l ( ) i nn » , trlwllnjt up bui ld ing rubbl«? 4a j Jruo » ,
• round fhe «(r«, Undf i l l »4 l o f «MOC9, «nd on«olon «i»
of th« publ ic drinking w^ ' t r nu?p*y *f-^ fl'rv«aici. In * ; i iM"n t
ir loclud<n UquU co l l e c t i o n ind

0240V
2-18



S A £ t 0 0 (

n.o

5 ? ^
- 3

• o a -•
m, O -* »•

(S *-o *

0. XIft -

* « *k rf> ̂  rt
«1 U O-^ «• * o« « r v

— h a ••• o •*
• C -HI

r* «- a.

C P 63 U »,

O G-• «
U O
D •.

(X
U

»* am -*
-* a -Hi O

-« (Ia v ou > *•

' ! ~«
w O «t «•

rt a ^, • t- ivo a o «• ck.

r. ^:

,
— C r t. . « *

a.
(T (t T -

s jr

ID It \./ f)
J C> X (f sr

<!>*

mm



j
o
r

ir- c4^ r
V,* J 4-«» 0

~* «>•-• O
£ *

«
^
-»

C

*fe »J ^* /> ^
** U TT ** **« i1 n * *•j" itii ">t •* '** ••» 5»- « **

o -•a r
iQ £
•4 jp
V

«
C

A
*T*1>

?
A

*^.» M H £ » . . — v T 3 J . 3 Ca**--
»••
«hw

«m
w
«.
iV»

^
C
u.
^1».

^
't* *"4 ** 5i» »̂^.ĵ
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Al t e r n a t i v e 10 - Treataeat Technology - Ig s itu Vlfr l f leaf Ion - D

Ot»crlprioa
In fal» *lt.ni«tlv«, th« cont*aia*t«d toll will t* treated in
pl*c* ualag eh« la iltu vltrlflcatloa proc«»». Th* buildiaga

tw disposed of at aa off *ir« RCRA landfill *ad druauaed
rtll b« dlipoiod of «t «Q off »ir« locio«r«for. All

coor*aii«r»d liquids f«o«rart4 (doc on vticti «Qd r4iaf4l l )
will b« coll«cr*d t teaportrily iror«d oa iltc, «nd dlipoi*d of
off •It * utlog dt«p wall lo jecf ioQ. LlaHtd «cctf«» fo the
»lf« will b« coot lDuvd. Th« public driQkloc vat«r tupply
»urf*c« •rrvaa * thall b« aoolfored

arc
Environment al «ad Publ ic Health lapllcjf Igtii
The coot*alaat«d tolU ar« tr«*ed and all other

of off i lte. The to i lc l ty of f he «oil and
!• il^alf lean' ly reduced, thu» providing good public
i t loo. Thl » a l t e rnat ive »«ef» al l res<?dul

lva».

O
CO

oo

CW9* »

Co»t » iaclude fh« tota l coat for a serv i ce coop4oy wi th
v i t r i f i c a t i o n equipment to »9bUU« on » l fe *n<J t r e a f «11 rhe
coif*alaaf» j toi l , fencing around rh« •!'«, and ongoing
aoaltor iog of ttw publ ic drinking water «upply and »tr<ia*«.
It lacludea fix c <? § ' t of l lqu'd co l lect ion , tctporary storage ,
and dl«po»ai f*ea* It also laclude* th« cost * to dtftvUeh the
buUdlaga, dig up th* drvai* and di »po*e of the»e aMt«r la la
off a l t e (Including tranaporat ion co § t » and dlipotal f«««).

Annual Ope ra t i o n and
Cot'a

0240V
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Alternat ive II - Tr«*tacnr Technology - Total Inc inerat ion

o Descr ipt ion
la this alternative, contaalatted staterlals will be reduced r0
rha proper alt* and Incinerated. To prevent fugit ive dust
during excavation, dust suppression teasures will bt
•oploytd. Tht flue gas trill b« scrubbed of «11 potentially
harmful vapors. Tnt ash will be washed of *11 potential ly
haraful «rstnlc, dtw«r«r«d and dlipoiad of oa §if« by l«nd
appllcctloa. Tht tcrubb«r «ad oh wash liquids,
dacoatftaiturioa wtiioi *nd r«lafall will b« col lected, rr«ar«l
by phy»lc«l/ch«aiC4L pr«ciplr«floo, r*apor«rliy sror«dt and
r«cycl«d/reu»«d. Blowdown and «icoi» waf«r (if any) will be
* r««c«d by acMvartd carbon adsorption and dlschar««d to
surface wafar * . Tha d«varar«d ars«olc prec ip i tate will be
druoaed and disposed of at an off s ite landfil l . The spent
ac t iva ted carbon will be incinerated on s ite . Thus, no
contaainatton in excess of cleanup Halts will be left on
s i te , and th i s a l t ernat ive ca& be cons idered a walk away
a lr«rnat iv«. L io i t ed access rg the sUe is Included.

o fcnvlronaenta l and hjblic Healtn Ispl icat ions
Ml con tam ina t ed a«rerl<il i art r r ea r ed on » l ' t . The orxanlc
t iyJroc«rboa t ux i c i t y Is reduced great ly , but the arsen ic
( o x i c i r y reaalns. The reaainln* tox i c aareria l ts removed
froa all cont f tainatad •4t«r la i » , segregated and disposed of
utf s i t e . Migra t i on is s ign if icant ly reduced, thus providing
good public health protect ioo. This a l ternat ive veets all
r«»odUl ob ject ives .

o Cos's
Costs Include the to ta l cost (or a service coapaoy with
inc ioeratioo/gaa scrubbing equipment to •obilice on s ite ,

and desollth fhe buildings, grind up sll druas

CO

oo

2-65
0240V



and uur«cl«laablt buildings aad rr««t all rh« cootaalnated
aaterlala. la addition ir Include* the CO«T to truth, dewater
aad land apply the aah. It also Includes th« cost to
prec ip itate and dawat«r rh* «rstolct adsorb rh* other
coat«Aloanfs, drum and dlspoaa of th« arsvolc aludgc
(Including eraasportatloo costs to a facility 320 stll«s away
and disposal 2«ts) t sad fencing around th« slt«.

Co»? s
$ 1 0 , 2 4 6 , 4 3 6

Annual Operat ion and
Maintenance Cost s
122 ,000

C\'
CO

oo

0240V



Alt e r na t i v e 12 - Traataeat Technology - Par t i a l I n c l o e raMoQ

la th ia alternative, coatealoated aaterUli Uoll,
cootaataafed building!, liquid* Jnd druas) vlll be reduced to
the proper alee aod incinerated. To prevent fugitive dust
during eicavation, duit auppreitlon aeaeurea will be
•aploycd. Th« flu« gat vlll ba scrubbed of «11 por«&n«lly

vapori. The «th will b« wathcd of «11 pot«&M«lly
•tB«nic l d«v*r«r*d «&d dUpoiP^ of oa tlr« by Und

•ppllc«Mon. The acrubWr «ad «§h W4«h llquidi,
decent aalaatloa wa»fc » «ad rainfall will bn rre«r«d by
phy§lc«l/ch*»lcal prcc lp irat loa, feapgrarlly tror«d and
recycl«4/r«u»«d. Blowdowta and txcc»B wafvr (1C any) «:i; be
ditpgivd of u»lng off s i te deep well Inject ion. The dewatered
«ri«alc p r e c i p i t a t e and »pent act ivated <arb«a wil l tw druaaed

of at ao off «lte Undni l . Halted «cc*«ft to
will be Included.

CO

oo

Al l C v n a f f l n n e aa ' c fU ar c t r u d ' e d o f t
of off a i te . To iUUy gf organ ic pe * t l c l d ea U

«r*enlc reaitna. The
enre|at«d *n4 4i»po»«4 of off
reduced^ tt iM< i

Thla
t >?4l ' h

Include the tota l coat for a teftf lc *
tac loerat ioo/§«a acrubblng equlpavnt to aob t t l t e on • ! ' • ,
de^oQf 4«lo«te and dea^JUh the bv lUlnga , grlttl up *. i Jr»*a> »
at>d 1*» < j l l ihe1 b n i l l d l o a . «o4 tre«* all th*



lilfan am bauumatmt JBTBliBB BHIHHHffiff 'H)HI 1 1 1 1 [ I|H

I
I
I
I

IQ .dditlon It include tt.« co.t r0
«nd Und Apply th« 4«h. It «1.0 include, the co.t to
pr*cipir.r. .Bd dew.r.r ch« «r«nlc( «diorb the other
conr.aiQ.ar., drua -nd di.poM of th« «r.taic •ludc</*p«ot
*crivi .f,d c.rbon (including traa.port.tion co.t. ,Qd di.po..!
f««.). Ir tl.o includ«. rh« co.t of ftaciag .round th« .ite.

Cap i ta l Co.r. Annual Op«r«tioa *nd
Co.t. Prv.car Worth

i l 9 , 263 , 505

CO

oo

2-60
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Alternat ive 13 - Total Off s i t e Disposal - A 1

o Description 1
In this alternative the contaminated soils will be excavated, 1
the drums will be removed, the buildings demolished, and all 1
of these materials will be disposed of at an off site I
commercial incinerator. To prevent fugitive dust during 1
excavation, dust suppression measures will be employed. All 1
contaminated liquids (decontamination wastes and rainfall) 1
will be collected, temporarily stored on site, and 1
recycled/reused prior to disposal by off site deep well 1
injection. Limited access to the sir« will be included. 1

£ 1o Environmental and Public Health Implications ^ 1ro 1With this alternative, contaminated material* are disposed of •T — H
off site. Migrat ion IB significantly reduced, thus providing Q> 1
good public health protection. This alternative meets all O 1.—•. 1remedial ob j e c t ive s . •

o Cos t s 1
Gou t s include decontaminar ing and demol i sh ing of rhe 1
bui ldings, excavat ing the soils and drums, and disposing of I
r i i e se mater la la off » i te ( i nc lud ing transportat ion costs and I
disposal f e e s ) . It also includes the liquid col lect ion, 1
temporary s torage , and disposal costs (including 1
transportation costs and feel), aad fencing coats. •

Annual Opera t i on and 1
Capita l Cos t s Maintenance Costs Prt » enf Worrti 1

i25 ,3 17 , f i42 3 2 2 , 6 u O $ 2 5 , 6 * 8 , 2 6 7 I

2-69 1
0240V 1



Alternat ive 14 - Total Off Sire Disposal - B

o Descr ipt ion
In this alternative the soils and drums will be excavated and
disposed of at an off site commercial Incinerator. To prevent
fugitive duet during excavation, duaf suppression measures
will be employed. The buildings will be decontaminated or
demolished. Uareclaitaable building rubble will be disposed of
at a commercial off aice RCRA landfill. All contaminated
liquids (decontamination wastes and rainfall) will be
temporarily stored on site and recycled/reused prior to
disposal by off site deep well Injection. Limited access to
the site will be included. CD

Environmental and Public Health Implications
With rhls alternat ive, contaminated mater ia ls are d isposed of
off s ite . Migration is significantly reduced, thus providing
good public health protect ion. This alternative meets
remedial ob j e c t ive s .

O
O

Costs
Cost s include decontaminating and demolishing the buildings,
excavat ing the soils and drums, and disposing of these
mater ia ls off s i te (including transportat ion coat » to a
landfill 320 miles away and disposal fees ) . It also includes
fhe liquid collection, temporary storage , and disposal costs
( including transportat ion costs and fees ) t and fencing cos t s .

Cap i t a l Costs
Annual Operat ion and
Maintenance Cos t s

$ 2 2 . 0 0 0 Present Worth
$ 2 3 . 5 4 5 , 5 9 5

0240V
2-70
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Irtrnativii 15 - Toral Off Si te Diapoaa l - C I

o Doacr ipr ion 1
ID thli alctruatlve the aolla will be du| up. the build: HI I
dcicont aainated or deaoliahed, and the aatcrlala will be •
dlapoa«2 of at an off aifa coaaerclal inc lnarator. To prevent •
fugitive duaf during excavation, duat auppraialoa a<taaur*i 1
will t* eaployed. The druaa will be dug up and dUpoaed of at I
an off alt« coaaerclal landfill. All contaalnat«4 UquUi 1
(deconfaaiaarlon waatea and rainfall) will b« col lected, 1
tttoporari ly atored on altt, and recycled/reuaed pr ior ^o r-. __ 1•dlapoaal by off aife deep wall Injection. Halted acccat to CO •
the a l t * will be included. ^ •

0 1
o F,nvlrona«ntal and Publ ic Hea l th Impl i cat ions O H

Wit h f h t » a l t ernat ive , conMmlnate^ i sa ter la ia are ilapoa«{ of '^ •
oil alt«. Migrat ion la a lgn l f l cant ly reduced, 'hut provl i^r^ •
good publ ic health pro t e c t i on . T h&a a l t e rna t i ve »-«< » *11 •

. 3*."1 "'"""" 1
Co> (a include decont aaiaat log and dgsoi lfthlng th« W. UIr , j » . H
excavat i ng the ao l la and druaa, and dlap^e lag of *r .e * < i H
ait«rlala off alt« ( Inc lud ing t r a n s p o r t a t i o n cg«f» ^nJ •
d lapoaa l tvvt). If alao Includea the l iquid c e l l e c ' l on . H•temporary atorage , and diapu^l co § f » ( Inc lud ing •
t raniport «r ion coa t s and fe«a), and fencing coa 'a . H

Annual Operat ion and •
Capita l Coitt H«lntendnc« Coar« >T«»*>nt w^r 'h |
ih , 243 , 003 422 .000 In.t 'JJ.* ; * •

2-71 1
n^Anv H



Alfernar iv« 16 - Total Off Site Dtapoaal - p

Dcftcrlpt ioD
Io thlf. alternative the trail* will b« txcavtted *ad dlapoastd
of at an approved off air* incinerator. To prevent fugit ive
duat during excavation, dust suppression aeasures will be
topioy«d. to Addit ion, rh« druai will b« r«aov«dt tha
buildin4» d«coDt*alo«r«d or deaolishtd, and tht Mt«ri«U will
b« dikpo»«d of at ao off site cooaareial landfill. All
coaFaaitutvd liquids Cd«coat«aio4f IOD wa»t«i tad rainfall)
will bo tcaporari ly atored on aita and r«cjrcl«d/rBuaed prior
'a dltpoaal by off air« deap well lojccMon. LiaUvd acc«»
to the »lf« will be Included.

co-
co

l and Public Health laplicarioaa
With tht« a l ternat ive , co&raa lD4f«d a^ttrUU ar« dUpo»cd of
off ait«. Migrat ion It ilfnif icanf ly reduced, thua pruvidint

public health protec t ioo * ThU al ternar lve avetB *11
object ive! .

Oo

laclude deaoliahlng and decontaminat ing the
fhe aoils an4 druf)Si and dispos ing of

off s i t e ( Inc luding t r an spo r t a t i o n c o s t a and
flci). it also includes the liquid waifs co l l e c t i on ,

'oatporary s torage , and disposal coata ( inc luding
t ran spor ta t i on co s ta and fees ) * and fencing coa ' a .

Annual Operat ion aad
fre&eot Worth
•Yi, 4 ,70 ,7 *6

0240V
2-72



- £

Descr ipt ion

d*coara.iMt«4 or dtaolUh«d. tad ill Mt*rUl. will
of «r „ off .tr* coowrcUl UadfUl. To pr,v,0r

dutr fi jriDI «xccv«Moo, duir iupprwiiton M«.ur*.
bt «aploM4. All cour«alMr«i liquids f d«coflr*»lnaM00

Uf«ll) will t* coll.ct.d, r«Bpor«rllr .t«r.4 oo
• lt« -nd rtcycU4/c«u««d prior fo dUpowl by off itr. d«p
veil inaction. Llaltcd *cc«i» lo rh« .lr, wiu

areVif h

CO

Oo
object ;

41
of f . ; »0

. It

Of

CoBrs
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16 - Tot«l Off Si te Oi ipoaa l - F

Dcacr ipf ion
la this alttnutive th, aoiU and druaa will b« «icavat«d
diapoied of at AQ off alt« coeatrclal Undflll. To pr«v«ot
fugit ive duar during •<c«v*flon l duar •upprcitlon M«sur««
will fc* taplox«d. Th« buildln«« will be d«coof«aU«r.d or
d«aollih«d, UQr«cUlwbl« building rubbU will b« diipo»«d of
ar an off •!(« cosa«rcUl Incinerator. All
Uquid* (d«cont«ffllQ4rion W4ir«i and rainfal l) will t
t«apQfar l ly §ror«d on air« and r«cycl«d/r«u»«d pr ior
d tapowl by off tif« d««p wBn in ject ion . Llai^d
the air« will be

Env i ronmenta l and Pub l i c Hea l th lapl icat Una
With rh la a l t e rna t ive , contaaina'ed Baf * rUla are d tapgaed of
off »it«. Migrat ion U » igntf Uanf ly reduced, thu. provid ing
good public health pr< ir«cr i *~ Tr . i , a l t e rna t i v e ae^'a all

O
ON

O
O

lnc iy .Jp daconf anirwr ing an<J 4»ao l t i ih l r4 fhe bu i ld ing * ,
» ^t id drusa, «nd d l »pcf« lng of tho »^
( I tK. luding

f » • • * ) . lr «Ut, locl
R » ( » r4 g » > . and d lapgaa l c ow ' * ( I n c l ud i ng

at Ion c o a f a and fee i ) . and fencing c o a ' a .

Annual Op*ra ' Ion

2-7*



Oft K -

In thlm *lr«ro«tLv* th* ftoilt will t» «ic«vaf»d, eh«
docyar «aic*t«d or d«»olUh«d, cad *11 of than >4t<rl«U
b« dUpoted of «r an off tltt doudl«-lta«d (RCM) landfi
•pprotia*r«ly J20 •!!«• *wty. To pr«v«ar
* icav«rlon ( du*f •uppr«»ftloa tt*4igr«t will
dross will b« dug up *od dttpo»«d of «r *a oH »Uc
inc lacrafor . Ail coar*aloar«d lt<)utdt (d<fCoar*a lMf Ion
an* r^ lnf^ l l ) wi l l b< colUcKd, tatr\ r«fliy »'or«d on
atvd r^cyc *9d/reu »ed pr ior to dlipoaal by off air«

Ll«lfed

- 1 1 1
ll

f.nvl rynaot,* al 4nd KublK Health

Is
of

» T h i n *1 » «

oo

r ? we * i ̂  i '*i J »t * I »e § .

oft » t * «
fe«*) . 1 '

*' ion

Ion
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20 - Total Off Sire Disposal - H

Descr ipt ion
10 thli alternative rh« soil* will be excavated and all of the
•oi ls will be disposed of ar «Q off ilte double-lined (RCRA)
landfill. To prevent dust during excavation, dust euppresalon
measures will be employed. In addit ion, the druma will be
excavated , the buildings decontaminated and demolished, and
all of these materials will be disposed of at an off s i te
coofflerclal loclnerator. Ml contaminated liquids
(decontaminat ion wastes and rainfall) will be collected,
temporari ly stored on site «ad recycled/reused prior to
disposa l by off site deep well inject ion. Limited access to
the s i te wi l l be included.

Environmenta l and Public Hea l th repl icat ions
Wl f h this dltern^t lve, contaminated aar«rl«ls are d isposed of
011 »U«. Mig ra t i o n is s i gn i f i can t ly reduced, thua provid ing

publ ic hea l th pro t e c t i on . Th l » a l r c rn^Mve mcc r » a l l
i-il ub j t r c t I vsr i .

CM

O
O

Co»t | inc lude decentamlnaf log 4nd demol ish ing the bui ld ings,
excavat ing the soils and drum, and dispoiilng of
mater ia l s off H i r e (Inc luding t r an spo r t a t I o n co s ta
disposal fo c i ) . It also Inclu4«a the liquid waste co l lect ion ,
'eaporary s torage , and disposal cos ta ( Inc lud ing
t ranspor ta t i on coin and fees ) , and fencing coa t a .

Annual Opera t i on and
C o » »

"
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Alferr .at-Jve 21 - Soil Flushing - Innovat ive Technology

o Descr ipt ion
la this alr«rnat lv«, contaminated aaterlals will be reduced to
rhc proper slee and passed through the soil flushing tr«ato«nt
units. To prevent fugitive dust during excavat ion , dust
suppress ion measures will bt «oployed. The aaterlals will tx
washed of chlorio*r«d hydrocarbons sad potentially h-araful
arsen ic , dews?<r*d sod disposed of on slt« by land
application. The wash liquids, decentamlMMoo wastes and
rainfall will be col lected, treated by phys ica l/cheaLcal
precip itat ion, tenporarily stored, a&d racyc led/reuaad.
Excess wafer (If any) will be treated by pH readjuttaent
discharged to surface waters . The dewatered ananic
prec ip i tate will be druoaed and disposed of ** an off
landfill. The recovered organics will b« d isposed of at aa
off s ite Inc l neraror . L im i ted access wil l be Included.

oo

and Publ i c Hea l t h
ffl iferldl » are trea 'ed on s i t e . TJte

hydrocarbon a&d the arsen ic fo iUUy are reduced g r e * t t y .
tox ic aar«rial is reaoved froo con 'ao lnafRd a4 ' g rU l ^ ,
segregated and d isposed of off s i r e . M l gMf t g n is
s ign i f i cant ly reduced, thus provid ing good publ ic
protec t ion . Tnls a l t ernat ive Bee ' s a l l

The

Co of s
Costs include the tota l cost for a serv ice company w i t h soil
flushing equipment to nobl l l te on s i t e , decon' aalnat« ami
deaollsh the buildings, grind up all druas and unrnclals iable
buildings and treat «H the con^aa inated a a t t r l a l * . In
addit ion It includes the cost to dewater and land apply the

2-77
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s*t«rri*l. It also Include* th« cote to pr«clpU«r«
d*w«r«r tha *r&«nlc, drua *ad dispose of the arttnlc
•ad rh« organic r«sldut« (locludlot tr«o§port«rloo co»r«
dtipoi«l f«g») «ud th« costs of fencing.

Annual Op«rsttoa sad
Costa (22,000

oo
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2 . 3 . 3 Tertiary Screening of Preliminary Remedial Alternatives

The preliminary alternatives described and evaluated in Sect ion 2 . 3 . 2
are cow screened according to environment*! and public health
cons iderat ions and order-of-aagnitude coir, xhe cost factor was used
to eliminate those alternatives which provide similar results, but nor
between treatment versus non-treatment alternatives. Table 2-5
sunaarizes the preliminary alternatives, lilting the attainment of
remedial ob ject ives , compliance with regulatory standards, and present-
worth values. In rhe following sections, these factors are discussed,
and those alternatives which do not pass tnis tert iary screening arc
el iminated from further considerat ion.

2 . 3 . 3 * 1 Environmental and Publ ic Health Screening

Tf.e fflu»r important cons iderat ion in assess ing the prel iminary
a l ternat ives is protect ion of human health *nd the environment.
I r r e sp e c t i v e of cost , any alternat ive that dues not suffic iently
e l lm lna ta present or future health hazards nhould be discarded. Based
on an a i s eBvaeQt of s ite r i sks , USEPA e s tab l i s h ed a cleanup l imit for
the CCA s i te at 100 mg/kg or part s per mi l l ion . This limit Is for the
to ta l concentrat ion of the ind icator chemica l s toxaphene, DOT, and
i r * en l c . Dur ing the Remed ia l Invent iga t ion If was asiumcd that
tox«phene was the Ind i ca tor chemical of g r eo r4 l r concern ar the s i t e ;
however, during rhe eva luat ion of s i te r i nka ir became apparent that
arsen i c was also a major component of the »!'« spec if i c r i sks .

2 . 3 . 3 . 2 Conformancc t o NCR

As aanda'cd in the NCP, alternatives spanning the rang* of all five
categories auat be Inves t igated In the development of the prellalnary
alternatives. It was noted that the option of off site treatment of
all waste* is Infeaslble due to the fact that treatment as effective
could tw performed on nlte without the risks associated with double
handling of wastes and without the extra transport costs . The
reaainlng categories are addressed In Table 2-3 .

O
O
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Th«i NCP further stipulates that if all alternatives within an SCP
category are eliminated in the preliminary health and cost screening ,
at leaar one alternative from that category must be carried forward and
presented to the deciding party with an explanation for Ita
elimination. In this case, the only category which has been eliminated
is no action, which does not provide adequate health protect ion.
Therefore, in accordance with the NCP requirements, the no action
alternative has been carried forward. Inclusion of this alternative
also provides a baseline for evaluating other alternatives.

2 . 3 . 3 . 3 Coat Screening

The final criterion for screening r.he preliminary alternative* is
cos t . Alternatives which provide an equivalent level of health
protect ion as another alternative, yet are an order-of-magnltude more
cost ly, may be el iminated. However, this screening step does nor allow
for eliminating alternat ives which cost the same yet provide d i f feren t
levels of health protect ion .

Trie a l ternat ives remaining a f t e r the health screening provide d i f f e r en t
levels of health protect ion . No action provides no health pro tec t i on ;
the other Alternat ives adequately protec t human health. Thus, desp i te
tne wide var iat ion in cos t s , at this s tage , no alternat ives were
eliminated based on cost s .

2 . 3 . 4 Final Candidate Alternat ives

The list of remaining, "final candidate" remedial alternat ives La
presented In Table 2-6. These alternative! *re described In det«U in
the succeeding section, where the specific treatment and disposal
operations are Ident if ied. Then, the alternat ives are evaluated In
Chapter 4 .0 .

CO

oo
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ALTERNATIVE
1. No Ac i: ton

(Alternative 1)

Containment without
treatHcnt
- Capping
(Alternative 2)

Containment without
t reatoenf
- On site landfill
(Alternative 3)

TABLE 2-6
CRYSTAL CITY AIRPORT RI/FS

SELECTED ALTERNATIVES
KEY FEATURES

o No additional remedial measures
o Site accass restr icted
o Monitoring to detect contaminant

migration
o Source control - iaolatioo
o Sice acceaa limittd
o Monitoring to detect source

control failure
o Operat ion and maintenance
o Monitoring of surface water *
o Source control - isolation
o Site access l imited
o Monitor ing to determine Undf l i i

performance
o Monitor ing of surface waters

Conta inment with treatment
- On s ite landfill with

iaaobi l l tat ion
(Al t e rna t i v e 4 )

5. On alfe treatment
- total inc inerat ion
(Alternat ive 1 1 )

6. Off site removal and
disposal
(Al ternat ive 17)

7. Oo site soil flushing
(Alternat ive 21 )

o Source control - treatoent and Isolat ion
o Site access l imited
o Moni tor ing to determine landfi l l

pcrf onaance
o Ope r a t i o n and maintenance
o Monitor ing of surface wa t e r *
o Source e l iminat ion - treatment
o S i t e acce sa llaitol

o Source e l l a l rwMon - roaov.i l
o S i t e ac ce s s

ON
ro
T;—-
Oo

Source p
Si t e access Halted

8. Containment without
treatment
- Consol idat ion/capping

(Alternative 22)

o Source contro l - I so la t ion
o S i t e access Halted
o Monitoring to detect source

control failure
o Maintenance
o Monitorlog of surfsee waters

0240V
2-«3



Alternat ive 5 and 6 were eliminated because they have no Advantage over
Alternat ive 4 and have the diaaclvaar&ge of requiring off site disposal
of liquid wastes and contaainated building rubble. Alternatives 7
through 10 were eliainated because, except for cootafitnated soils, all
wastes are to be disposed off site. Alternative 12 WAS eliainated
because it has ao advantage ovar Alternative II, tad it has the
Usadvantage of off sit« disposal of liquid WAStes and coataainafcd
buildings. Alternatives 13 through lt> ware eliminated because they
have no advantage over Alternative 11, end they have the disadvantage
of off site incineration of confaalnated soi ls* Alternatives 13, 19,
and 20 ware eliminated because rhay have no advance over Alternat ive
3, and th«y have the dlsadvsntigt of off sire Uo4?ill dlspo»4l of

soils.
O"o
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3 ' ° DESCRIPTIONS OF FINAL CANDIDATE ALTERNATIVES

purpowr of tMa itctloa U to prtftcot A dttailtd daacripiioo of th*
r.acdlal alttrtutiv,. that v«rt a.i.cttd durlo» the Initial »cr««ainc
pr* »«ot *4 io Saci loo 2 .0 . Th««« daacrlptlona provtdt the ta.l. for
4.0 which pr«fttat» « dtttiltd cvaluatloo of t«chnlc«l, lMtltutloo«;»
public h««lth( «od «aviroo»«ot*l cooiid«r«tioa» *« wHll •» coitt for

loclud«the d«ncrlpt loo of Mch r«a«dl*l

0271V

Th« of the

Key f«acur«v of the •Ittmtiv*, l . t . , descript iofi of tfw
coaponent* tikint u? the •U«ro«t 1

CM
O

conceptya: dc.I^n of awjor r«cimui,

on t»chnu log

«r,

fy , env j
looal cor iB lde ra tUof t tMt f «wf » lM l i l y of

•lt«rn«t

««p» the lootlvo* or »«rvu* boundiri* * of

Both »hort-t»ni inJ Ion»-t«ni operat ion . »«iatvaat)c«

Aipvctt of it* Crystal City Alrpcri llte cootMttMtton that Ih.
v* dovi oot addrtat.
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The d«*cript ions and preliainary designs v«rt developed to * level of
derai l euff i c l ent to permit tht developaeat of cost eatiaatea with an
accuracy froa -30 percent to +50 percent. However, these detailed
deacr'.ptloos ahould oot ba interpreted as final decis ions. The conceptual
des ign of th* »«ltct«d «lt«rcut:vtCi) wil l bt 4*vtlop«d Ua*d on public
Input, current «g*ncy poltcUi, cod addltloo«l koovUdfe of th* »lt*

A» iodlcatcd in Sec t i on 2 .0 , eight alttrcutivca wcr« chosen for the
purpoftt* of detai led «v*lu«tion. The detai led docrtprlon of each
alterfiat lv* ia preceded by an overv iew outl ining the rationale for
Including the alternat ive for fi&«l evaluation. Table 2-6 preaeota a
auaaary of the ei«ht se lected a l reraat tvet and their key features . o

A* diacuaaed In Sect ion 1 .0 , ttt» resediadoc level of 100 ag/kg of the
three Ind icator cootaaloanta wan «itabiiahe£ on the baala that vipoaure
wuuld be Halted to 10 • 15 day* p^r year . Uaage other than aa epec if ied
io Sec t ion 1.0 of thU report »^/ require • reevaluat ion of tMe
rpttq-tj^: Ion Uve l . tsch of the n ' . teraat Its* , w i th (he eic«pt',on of the no
act ion a l t e rna t i ve , woull prov i so conta in&cr.t a&d/o r tr«ataer *t of aoll i in
e icea* of the 100 a j 'M Hait i If should t« no t ed , however, t ha t i

oo

1 . to orJvr to of l t l f t l y th» inf«at of the b*» l i upon vMch the
remediation lev«l waa enfabHahed , it ia necessary to it-pose land
uae reatr i c t ions to eacl. a l t e r na t i v e , Inc luding w«U away
a l t e rna t i v e s Htte Al t e rn« i i v eB 1 1 , 17 and 21 . Therefore , f eoc lOK,
lockvd gatea and posting of warning a lgns , would be required for
each a l t ernat ive . tipens«s will occur for s i te a>an«ge»ent and
•aiorena&ce of these ltt » » .

0273V
3-2



2. Contamination below 100 mg/kg would not be el iminated or
completely contained by any of the alterat ives . With * l t e use
l imited to 10 to 15 days per year, these levels ere not considered
a significant health threat, however, migration of low levels of
contaminants from the site may continue after remediation.

O

oo
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3.1 ALTERNATIVE 1 - NO ACTION

The no act ion alternative, with acccaa to th« aitt reatr l c t td by aeaat oi
fencing, locked gatea and poatlng ot warning "Una, it atlected for
evaluation of tht condltlona at th« alta without any further claaaup or
all igation aeaauree. Health-baaed rlaka, aaaoclattd with eipoaure to th*
•x lat log contamination at the altc, will fora a bai«llot agtlnat which
other olteraatlvaa can ba coo>par«d»

Envlrooaeatal aooltorlaf would b« cooducttd annually to atk«i» the
migration of contaminant * Into tht •urroundloj tDvlrooatnt. Stors w«t«r
runoff and drainage d itch a«dla«nta would be aaapled to dcttraioe when,or
aigratloa of contaa!n«nta hat occurred due to tronion. Pub l i c drlnk'.r.t
water aupply aaapUn would be collected for atialysln to ensure that th»
munic ipal water supply haa not been contaalnaced.

The no-act loo a l t e rnot lve does not prevent future a lgrat lon <>f
contaa loanta, does not clean up the ci lat lng contaminat ion ar.1 doti not
prevent acc identa l *«po«ure to » l tt contda'.nat Ion resu l t ing fros
unaufhorlted or ln*dv*rtent unc of the a t t e .

ino

oo
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3.2 ALTERNATIVE 2 - CONTAINMENT - CAPPING

Tht porpoae of capping it to laolatt tht areaa of th* alte contain ing
cootaaloaota la concentrat ions greater than 100 ag/kg froa tha
tsvlroasent. Thli la accoopUahed by contraction of a relatively
laperseable barrier between the cootaaiaanta and tht environment* A cap
•use b« dealgned to contain cootaalaaota in place and protect agtloat th»
aigratlon due to eroaloo by wind and water .

The capping alternative la a relatively alaple act ion. All port ion* of t)
alte where contamination Haa been found In etceaa of cleanup lialte would
be capped In place (aee Figure 3-1) . The areaa of the alte where want«a
w«re buried during the two £PA reaponae act tona and during the RI would
alao be capped. The cap ae lected la a 3 loch aaphalt concrete top coat
above a 0 Inch ceaent treated bate (aee Figure 3-D* TMa cap 10 aiallar
to highway paveaeat. Buildings In contaalnated arena will be
decontaainated aad left ataadlcg to the eirent poaalble, or deaoliahed an
rec la imed* Any contaa innted rubble reaalnlng a f t e r bui lding
d«coat»aln«f 1cm and deaoHtlon would be bur i eJ oo e l t e In ao
landfill and capped. Liquid* geaerated by personnel and
decontaalnatIon would be collected and dlapnaed of at an off alte
coaaercial d»t>p well in ject ion fac i l i ty . Since on e lr * •o i l * would oof
e i cava ted or d i s t u rbed during cap cona t r u c fUm a c t l v l t l e » K would oof I
oeceaaary to co l l ect atora wat e r runof f *

Work would proceed flrat with building deeoftf ealnaf Ion, redaction and
dcbria reaoval. The aecond and aajor part of the reaedtat action
conatruction of the cap on areaa of the a l te where contaatoation to eicean
of cleanup l la ita hae been Utnt if led . The th i rd part of the eel loo
be placeaeot of a cap over tht three landfil l areaa located »eat the
vlodeock, on tht caatffro aide of the runway. On completion of the cap
Conatrucilon a c t l v l tUa , al le reatoratioo a c t t v i t l t a would
a« conducted Including grading and vegetation of the cap aaterlala.

O

oo
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AREAS TO BE CAPPED
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lt,uld.
r...,.4 for proper dt.po-l. F.nclag laprove«nt., r.p.lr., .„'.
•U» l~t.ll.tlon would b« completed prior to d..oblllMtlon.

Operat ion .nd »alnten.nc. requirement, for . c.p Include re.trlctlons or
construction .ctlvltle. i» the capped .r.«. lu.lt.tlon. on .!t. .cce»
periodic in.p.ction.. .nd l.nd.c.p. «d c.p repair action, (gr... cut t ing
•ro.loa gully repair, etc . ) Tnl. Ut.rnatlv. U. the Urge.t are. ( . bout ' a
«cre.) requiring cap milntcwnce of any of the .It.rnatlv...

Th. .It. do., not b.v . n..r Wrf4c. lquU,r> th.r.for. cont.alnjtlon Qf
.round-t.r r.^urc.. 1. oot . pathwiy of conctrn. ^^^ cont.BlMnt, ,n
PUC. r..ult. in «, «c.llent Urti .r to .11 pathway, of .l.r.tlon of tg
.r«a. of the .it. con talnln« cont.aln.nt. In concentration, gr.at.r th«q-
100 ,,/k. but require, that the Integrity of the c.p be contlnuou.ly T-
MlDflMd. The contained cont.mlwnt. .„ not deto. lMed or r«luc.d iP
quant i ty , but c.n be con.ld.red ...l.d In pl.ce bec.u.e of the low 5?
p.ra^Mllty of the In .Itu .oil. .nd the .fen,, of n..r-.urf.c. ground
"..t.r. Without . dr iv ing force , the confined cont.olnant. will tend to
r».ls bound in the .oil Mlrl l l. B.MI1M th. .gll§ M hlghjy ̂ .
• nd there would b. no groundw.t.r, downward mlgr.t lon 1. not lu.ly

• » dl .cu. . .d in tl » opening re* srk. oJ Sec t i o n 3 . 0 . thl. .Itern.t lve wi l l
r«qulr. fencing, locked gate, .nd pouting of w.rnlng .iga.. B.c.u.e
cont.aln.ted ..t.rl.l. In «ce.. of the cle.nup Unit, wil l .till be on
•It., .onltorlng of wrf.c. water .nd public drinking «.t.r .uppl,.. MU1. 1 .0 be requ ired .

IIIII 3-7
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3.3 ALTERNATIVE 3 - CONTAINMENT WITHOUT TREATMENT - LANDFILL

Alternative 3 consists of the removal of soils contaminated la excess of
100 ppm of the three indicator contaminant a (Toxaphene, DOT and Arsen i c )
and placement of the excavated soils in an on site landfill. The areas of
the site to be removed are indicated on Figure 3-2. The areas of the site
where wastes were buried during the EPA response actions and during the RI
also would be excavated and placed in the landfill. Buildings in
contaminated areas will be decontaminated and left standing to the extent
possible, or demolished and the building materials reclaimed. All
contaminated rubble remaining* after decontamination and reclaaation, would
be removed to the on site landfill. Because of the low permeabi l ity of the
in situ soi ls , and the fact that ground water will always be woll belw* the
landfill, this site is an excellent location for such « facil ity.

During excavat i on and removal act ions , decontamination wash water and
rainfall runoff from contaminated areas and froo the Landfill would be
co l lected . Re-use/recycle of this water would be practiced to the ex t en t
poss ib le , or it would be disposed of by deep well injection at a coemtfrclal
disposal fac i l i ty . Cons t ruc t i on act iv i t i e s would be planned so that are * *
which have undergone removal will not be re-contaminated by cleanup act ion *
In other areas, and so that co l l e c t i on of rainfall runoff will be Ha l t e d
to the ares immediately undergo ing removal . Th i s would help to m in im i ze
the col lect ion, storage and handling of storm water which could bucoa*
contaminated by contact wi th contaminated areas of the s i te .

The landfill would b« des igned la accordance with appl icable RCKA
requirements , Including a double liner, leachate detect ion and col lect ion
systems, and a cap to prevent rainfall percolation and eros ion. The doub le
Hoar will include a prlAary synthetic liner and a secondary clay l iner .
Th« Uachate detect ion and col lect ion systems will Include a 12 loch
drainage layer with a hydraulic conduct iv ity not less than 0.001

O

O
O
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cent ioeters per second and a minioua slope of 2 per cent , A graded granular
or synthetic fabric filter above the drainage layer to prevent clogging,
/ nd a draln-ige tile system of appropriate size and apaciog with a suap pu&p
to remove Leachate . The cap will include a vegetated top cover at lease 24
Inches thick, a olddle drainage layer at leaat 12 Inches thick, and a low
permeability bottom layer of two cooponents. The upper component will
cons ist of fl synthetic liner (20 oils mini DUO thlckneti) protected above
and below by at leaat 6 incheii of bedding material. The lowvr conpoaent
will include at leatt 24 Inches of coapacted aoll with a saturated
hydraulic conduct ivity Dot to exceed .0000001 cent imeter * per second.

Work would proceed first with building docontaalnat ion, reclaaatlon and
debrl i rtaoval, while concurrent ly excavat ing and preparing the propose,!
landfill site (Figure 3-3) . The landfill location has been selected to
avoid both paved areai and heavily contaslrwted areas while olntmUlng the
distance that, contaminated aater ia l * eutt bv transported . The landfill
would tw sited to accoaaodate all RCRA lining oateriala, leachate
co l l t c t l on , leak detec t ion and operat ing syntams (Figure 3-4) , a» wtU a»
th« est iaatvd vuluAa of the contaalndted aoMs. Total useful r«qul red
vulas? Is est isated tu lw about 13 ,500 cutic yards . Clean so l ta rotayvcJ
fros the Landf i l l excavt i t&ot i wwuH be s tockp i l ed for u»c as final grading
fill ID areas vh«fe oti s ite reayv^l has occurred, of an a final cap

(pruvlded this soil u«ets flMterial spec if icat ions for such u»v > .

O

Areaa of the site containing surface cont*» inat loo greater than 100 •£'*«
would bv feaoved tu a depth of 12 Inches, followed by wop ling to determine
If the cleanup llBlti i were net. Ob s ite rvtoval would be coord inated In
•uch a wsy that approtlastely half of the cootaaiiaated gurface aoll would
be removed aod p lac erf In tht land fill f i r s t . Building debris , dru*s and
•eterlale buried on n l t e during previous cleanups and Invest Igat loos wvulJ
trsta b« iaodflll»d4 followed by tl** rwilnder of the surface soils. In
this Bwnoer the bulky and swr* highly eontaai iOAted suterlals can be placet
betw*eD layer* of !*<»• cootsalnatod aod aor* workable soils. This approach
••kes U less likely that the landfill liners would suffer
damage during or after the ftedlal act ion.

J-10
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.* ALTERATIVE 4 - TOTAL JK.MOMUZAIION WIH UNDF1LL

Lr. the context of this discussion, iat&obll lcation aaaentlal ly refem to
mixing the contaminated soil with water and f ixat lon/sol ld l f i cat lou
add i t ives . The resulting aixture undergoes catlonlc exchange, absorpt ion ,
hydrat lon and aolldlficatlon. The technical object ive of thla altvmatix'e
la to convert contaminated aoil and water into aattrlals exhibit ing • very
low suscept ib i l i ty to leaching, and to subsequently landfill the
mater ia l in a secure on site landfill. Substant ia l reduction la
long-term risk of contaalnant release is anticipated if contaminate
and water can be treated to form aaterlal that is relat ively Intr t ,
aon-leachable, and has very low permeabil ity. The pr inc ip le coaponents of
this alternative are a small pug alll, a screw conveyer with screened
hopper feed, front-end loader, bulk chemical storage, spreader/scraper and
a compactor . The pug alll Is a truck-mounted blender un i t wi th a fped
header sysies for meter ing aoil, water and add i t ive s i n to the alxln« cone.
The other coflponents are conventional construct ion eqg lp * »n t , s e l e c t ed
based on ease of decontaminat ion .

A conceptua l acheaat lc of the Lamob i l l ca t lyn operat ion 1* shown in f lgur *
3-5. S i t e operations consist of e i cavot ion of contaaln* » .ed soi ls an*
bur ieJ mat e r i a l s s la lUr to Al t e rna t i v e J. A front-end loader wuuM
sy s t emat i ca l l y reaove the contaalnaled soil ar>1 duap d i r e c t l y lot" a
screened hopper. A 9" enc losed screw conveyor cont inuously carr i e r the
•oil Into the alxlng lone of the pug alll at a spec i f i ed rate of d e l i v e r y .
Ceaent, f i x a t i n g addit ives afld water are Added to tlic soil to optlsma
rat io ' s determined froa laboratory s t ud i e s , it is a n t i c i p a t e d that the
ceaeot will act as 6 oett ing ageot. The ratio of cefteat to valer wi l l
determine the cooslsteocy of the product, i . e . , whether It la aooo l i thU or
cruably to texture . Fi iat ing add i t i ve s will Halt the volubil ity of
contaalaanti. Their dosage aust be deterained etperlavni ally* Af t e r
thorough ailing, the auterlal froa the aLilng loo* discharges to A
•prtadtr/acraper which then apreada the uecured ceavnl like vaatt loto 10"

oo

3-14
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Jpo. co.pl.tio. of MC.v.tlOB «d landfill actlvltl. . . . c.p win b. pUcit4
on top of th. lanmil. Ih. cap .ill b. d..lgMd la .ccord.nc. - 1 th RC*A
r.,ulr.a.nt. to prot.ct .giln.t r.laf.ll Infi ltration md .ro.loa. (R...rto cap deta i l . Flaur. 3-4) .

=« co.pl.tion of th. landfill cap, th. ar... of th. alt. wi,.r.
occ«rr.d would b. graded and r.v.g.t.t.d. Aceuoul.fd l iquid.
Cd.costa. ln.t lon wa.h w.t.r and coll.et.d rainfall) .., fc, dUpoa«d of b,
d..p w.ll loj.ctlon for aa.U quantltl... or tr.atosnt u.lng port.bl,
Phy.ic.l/ch..lcf t l and carbon «lMrptloo unit proc.a... foiled t, dlr.et
aurf.c . dl.ch.rg. for l.rg.r volu».. Th. liquid dl.p0«l dccl.lon l. oa« «n
which would b. «d, at th. c«pl.tlon of alt, work and 1. d.peod.at OBpf condit ion* during th« act ion. "^

o( 5ecUon lh;§

oo
r.p.ir of f.ncln«

• en*
U.U. wil l ., or.

• t i l ; t>«
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FIGURE 3-5 PROCESS FLOW WAGRAM
IMMOOrUZATlON
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Thto 14" sheets on a clean soil Area Adjacent to the mixing operat ion .
sheet i* then compacted to the detign density co increase the cured
structural integrity. After curing for 12 co 24 hours, the hardened
la f irst sampled and then subjected to an E? tosicity test using the
toxic i ty character ist ics leachatt procedure (TCLP) to evaluate tho
acceptabi l i ty of the imnobillzed mater ia l . Solid aaterlal chat do«s not
acre en properly or is rejected will be containerised for removal to th*
secure Landfi l l . Mater ia ls which do screen properly are then loaded into a
transport using suitable equipment such as a front eod loader or fork
l ift . The immobil ized waste is then disposed of in an on site secure
landfill according to the criteria set forth in Alternat ive 3. Based on
data reported in the l i terature (Caop, Dresser and McXee, 1986) , the
addit ion of eocene, water, and fixating addit ives can be expected to
increase the volume of stabi l ized mater ia l over initial soil by 23 to 30X. *^~
Throughout the excavat ion and process ing act iv i t ies , a dust control program
would be implemented cons ist ing of fresh water spraying, part i cu lar ly in <~>
tr ie high t raf f i c are* of the excavation. Bulk aaterial atorage and power "
generat ion are outs ide the contaminated area and can be rapidly suppl ied
with wa t e r , ceaent, chemica l s or fuel as necessary without decontaminat ion
proced j r c * . Auxi l iary power , suppleoicating the pug sill generator would bv
provided to ensure that there would be no down time oo the Dili which eight
result in a so l i d i f i ed elx lng cone or d ischarge p ip i ng . Runoff and
lecont aaiiwit ion water would be co l l ec ted and held in temporary atorage
wr.ere the water can be recycled inf.y the imoobl 11 cat Ion procetb .

Al though tea t s tuive not been conducted to de term ine the performance of the
laoobl illation process on contaminated soil (rod the CCA site, data are
avai lable dcaonat rating reduced leachabllity for both tetsls and organl *
OQ wastes froa other sites that have been so l id i f i ed . Table 3-1 p re a on i
the results of theso tests , and denonstrates the reduced BoblUty of
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severa l cootaainants . Arsenic It the ooty cootaainant ID Tabl* 3-1 which
!• found at the CCA tit* . Th* organic coapound* l isted la T«bl« 3-1 «r«
not present *r the CCA site, but are indicative of th* effect iv«o**s Of
the process. It Is eipected th«t test ing will show the tre«ta«Qt •etho-i
Co be ef fec t i ve for the «it*-»p«cific organic coDt*alo«ats «• well.

A* diecuifted lo the opening remarks of section 3.0, thU altcroat ive wi l l
require fenc ing, locked gste* sod posting of warning signs.

Operat ion and »ilnt*nance for the i»»oblliiation slteroative is expected
to bo siaiUr to that of Alteraat ive 3 (on site landf i l l ) . I* will
include •aiotenance of the fencing and the landfil l cap. It will sUo
include aonltoring of the leaehare detect ion s^stca, tht? surface waten
sad the public drinking water supply* Maintenance of th* landfil l cap
wi l l be aore «ir*ni£ve than for Alternat ive 3 because rh« cap la about
30t larger . O

O

j-ie
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3.5 ALTERNATIVE 11 - TOTAL INCINERATION

The purpose of this alternative it to renove and destroy the organic
contaminants in the soil, and to remove the arsenic from the soil for off
cite landfill. In this alternative, a mobile incinerator plant combined
with appropriate exhaust gas and ash cleaning equipment would be placed on
s ite* All excavated contaminated soil, removed drums, demolished building
rubble, and contaminated liquids would be incinerated. In excavating the
soil, water would be sprayed in working areas for dust control. The flue
gas from the incinerator would be scrubbed of potential pollutants prior to
release to the atmosphere. The ash from the incinerator would be washed of
potential pollutants and then applied back to the land as fill material . o

Liquid wastes from the scrubbing and ash washing would be treated by CM
chemical precip itat ion and carbon adsorption prior to discharge to a nearby*5*"

S"~~stream. The wastes from the chemical precipitation process (prec ip i tated
arsenic sludge) would be disposed of at an off site landfil l . Spent Q
act ivated carbon would be returned to the incinerator. A generalized "~
schematic diagram of this alternative is shown in Figure 3-6.

A loader/shredder would be used to prepare and feed solid materials into
the incinerator by reducing it to an acceptable aitc* The loader/shredder
would be capable of shredding whole metal drums, wooden sad tin building
mater i a l , lumps of clay and moderate ly s ited rocks. Large rocks and octal
ob ject s which could not be shredded would be re j e c ted , assumgd contaminated
and disposed at an off s ite RCRA landfil l .

Contaminated liquids (rainfal l in contaminated areas , decontaminat ion wash
water , and process wastewatir) would b« col lected and routed to temporary
storage. Proa there, the contaminated liquids would b« punptd to tht
•hrtddtr to t* ilitd with tht soil prior to feed to the incinerator. The
prepared contaminated solids from tht shrtdder would then bt ftd by a«t«rtd
conveyor to tht Inc inerator*

3-19
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FIGURE 3-6 PROCESS FLOW DIAGRAM
INCINERATION
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Tht incinerator would be tlther a rotary kila or infrared type. and aitt:
to iacic«r«te approiimately 100 ton* or aor« par day of aollda. lo tht
Inc inerator, th« matariala would raach a teaperature of approilaately
1BOJ-1900'F (depending upon burn conditional. At theae teaptraturea
organic co&tamioaQta volaril ixa and art pyrolycad to ha rale a a coapoundt.
However , It ta ant ic ipated that aoao araenlc coapounda would &ot volaill l ie
leaving araeaic coataalaated aah. Thoat araenlc coapouada which do
volat i l i ze aay oildlca to aoothtr fora of aricntc which auy b« aor« or
tox ic than tht orlgloal fora*

The flue gaa froa the incinerator would paaa through an afterburner wMc'
heata the gaa to 2000»2400*F (depending upon the burn condit ional . At
theae cond i t ions , ao&t of the chlorinated hydrocarbon contaalnants at l l l
prea«£t would be deetroyed. Froa the afterburner , the flue gaa paaaea
through, an air preheater and was t e beat boiler to cool the flue gaa prio;
to s c rubb i ng . The cooled flue gaa entera the acrubber where any

r&gn i or heavy aeta la auch aa arsen ic that alght be preaent ar«-
The acrubbod flue g4s ia then heated uaing ateaa in ject ion,

a oUtwr - drop l e t s aro r«»oved us ing a dva i a t e r , and the gas is v«nte4 u;
the • ; * ; • to t>,« ataoiphere*

CM
CM

oo

The coc taf t l na teJ aah froa the i n c i nera tor U f«-J by acrew cottv«yor to
aah v* *^ . ing con tac tor where araen lc coapoundd rcaalnlng la the aah are
leached froa the aah. The clean aah e i i t iog the con tac tor U then
to a dewalerlng unit which reagven the water froa the aah and return * H
the co&tac to r . The devatered aah dropa by g r av i t y to duap t r aUe r n
wouU Ve uael to take the aeh to iaon-contaata«(#d, e t cav«re4 ar »4o of
a l t e , aad regrade it to confora to original topography.

The waate heal toiler would be mod to generate the ateaa which w i l l b?
uaetf to reheat the acr\ibbe-3 flue gaa. Hie blvwjowit froa tht waate htat
boiler would be uaed ID th* aah waahtng ay ate* .
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Tn« acrubber ayatea would conalst of a scrubber, a clar if ier, chealc.: f«d
equipment and a circulating ayatea. As the abaorblng aedla, wat.r would be
circulated through the systea. To control pH, llae would be Injected „
Deeded. The clarif ier would be uaed to aettle any precipitate that »,y
fora after llae Injection. The nludge collected In the clarlf ler will b«
puaped to the thickener. To control totai dissolved solids, a port ion of
the circulating water would be reooved as scrubber blowdowa.

The ash wa.hlag syates would consist of a contactor, a c lar if ier , cheaUai
feed equipaent and a circulating systea. As the extraction solvent, w.t.r
would be circulsted through the systea. To control pH and assist In
e itract ing the araentc , chealcals will be Injected as needed. The ^
c lar i f ier would be uaed to aett le aoy precipitate that a«y fora a f t e r CM
Inject ion of the cheaicala. The sludge collected In the cLar l f i t r would't *^"
puaped to the th i ckener . To control total diaaolved •ol id., a portion of "*""
the circulating water would be reaoved as aah washer blowdowa. Q

Slowdown fro* th< scrubber and «ah voh f ly»teaa would be t r ea t ed pr ior to
d i s charge . Slowdown w«te» will flow to a chealcai p r e c i p i t a t i o n/
c lar l f i ca l loo unit io which er&en lc will be prec ip i tated and iuspende>;
• o l l da/prec lp l l a te sett led out. The sludge col lected in the c lar l f l er
would then bf pu*j»«*l to Uw th i c k ener .

The e f f l u en t froa i}« c l a r l f l e r would U> then t» p »a »9d through an
act iv i ty carbon «4sorpilon f i l t e r fot reaov*i of any hydrpc^rooh th«* t* r
be present . The w4 t e r would then be puaped through a Mfl«?e of tw«
activ«t«.d carbon contact vesa«;a with a tota l residence tia* of about 15
aloutea. The cootaatiMnta ID the blowdowa would »orb to th* carbon a* the
water flows through, loflueat and eff luent water saaples would b» afMlyced
to aaeRurc treata*nt perfonsancc.
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Activated carbon will generally reaove the contaaltuata of concern to
:tv«l» le»a than 1 ug/l, well below the health Itvtli Identified la th«
public health evaluation. The carbon *v«ntually becoaet aatureted with
contas losQt ("ap«nt" or "eihauated"). BecauM of tht aerlee conf igurat ion
of the contact veasels, the leadloi contacter !• exhausted flret. A freah
load of act ivated carbon la delivered and, after the epeot lewd la removed,
the fre«h load IB hydraullcally traMferred to the veaael. The freah bed
!• backwaahed to reaove carbon f ines . Tfce sequence of the flow of water
through the two veaaeli U then reveravd, ao Chat the freah b«d It the
aecond contect veieel and can aore effectively reaove contet lna&te .
Approilaately 7,000 pounda of carbon per aonth would be replaced, re^
a 20,000 pound truckload of carbgn every three aooih*. Bw apcat carbon
would be Inc inerated on alte. CM

The treated water would then tw di»charted to a oearby atrea
b« dlacharged to the cr««h thrgugh an outfall In a Banner to
acourlne ot thp creek bei.

Water woul<3 O

fros the acrub^r c l a r l fU r , a*!, waiih cU r l lU t and
cUr l f l e r wgu]4 be fttvtcwj tg « th lckeeef which rcaove* »<>«. of

water froa the eludge and ffftgra* the wate r to th* biowdova treataen i
cU rU I c r . 7tw »iu<Jg«? tSow^wwa fr^a th« th lcRvaet would b? dlapo*^ ol »'
an off »Uv KCHA landf i l l , iecauae of tfw relat ive ly mil *aoun< of t h t »
aater la l (about 1400 cubic yardaJ , It§ off alu 4U^Ml, which a«k«* th i n
a waU away i l tertMtlw, la f«a«lt>le.

Alteroattve 11 reaovea tbe toi lcUr ot th* organic hfdrocarbeaa preaeot in
the aoll beln« treats, but doe* ooi reduce the toiuity of the araer i c .
The araenlc la re*ov*d froa the cootaalMie*! Mier ia la , a«gregai<»4 and
dle^oaed of off a l l * .

•
lecauae thia e.Uern«tlve doei ooi leave any cootaattMteil a*ierlaie en a l te
ta coaceatratlooa thai eice«d the cleanup llalta, operatic* and
rv^ulreaenta oaly loci vie upkeep of the fencing aod aaaoolatcd laod
real rlct too appurtenancei.

oa nv



3 . t > AlTtX-SATlVE 17 - TOtAl OFF SITE DISPOSAL

Is thia alternative, all cootaaioatad aoll, druaa and deaollahed buildingtt
wsuld b* diapoaad of at an off eite RdU landfill (Figure >-2). All
c»Atattiiiat«d liquid* would bt disposed of at aa off aite Injection well.
Tte purpoa* of this aiternartve la to entirely reaove contaminated auiterU
froa the ait* within the required level of cleanup. Caaeatial ly, the
c r i t e r i a outlined for Alternative 3 would be followed for cicavaeioo and
re la ted aite activlt lea. The estlaated quantit ies of cotvtaainated
a * ter ia la required to b* tranaported off s i te Includes about 13,000 cubic
y*rda of aoil, 200 druas, about 20,000 gallooa of cwntaatnated l lquida,
•tout 150 tooa of buildlot arterial. Transporting tb ia arterial by truck
v;l l require on the order of 730 truck loads, each travel ing approxiaately
KC a i l ea * Transport of such an aaount of svaterta l , Ear auch a d l s taace ,
i&creaaen the risk of ao accidental spill relative to the other
a l t e r n a t I v e a .

tentaainated liquids ( i .e . , rainfall tn contaalnated areas, d«coot•oioatIon
v » t e r« e t c . ) would be co l l e c t ed io « d i t c h systea and routed to teaporary

froo the r e , the contaain^tv) l iqu id * would b« puaf»ed to tank
and transported to an off site injection well faci l i ty*

Ift e i cave t i ng the soi l , water would be sprayed In work Inn area * to contro l
f u«!t'» ̂ e dust •

O
O

Ait e r&«t i v e 17 doea not reduce the to i i c l ty of the a i t * cooteft la«t >ta . The
cootaa ioated autfer la la ate dlapoaed of off a i t e . The poten t i a l e i la t s for
acc identa l api l la of naiardoua waate dur ing t r anapor t a t ion to the
• It*.

Alternat ive 1? la cooatdered a waU avay a l t e r na t i v e , becauae no
<o«laaloated tMttriila arc left on aite to content rat tooa eiceediot the
tl*aou» ISatta . Tbua, the ooly operation aod »4'.nteo«ace coat* taaociated
with Altero«tive 17 are the upkeep of th* feacln* aod at ̂ oc la ted laod w«e
r*atrlct loa

1-2*
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Coctaalaated llqulda (rainfall ID cootaaioattd areaa, dtcontaolMiion
water . and proe«M waatewattr) would bt colltcUd and rout«d to teaporary
•torag* . Froa th«r«, th« coataaloattd liquid* would be puoped to the
•MredJer to bt mixed with the toil prior to feed to th« procaulog plant.
Th« prepared aolida froa th* •hr«<U' - would tb«a b« fed by wt.rcd conveyor
to the proceating plant. Ic ercavaUnt th« toil, wat«r would txi gpr«y«J in
working »r«« for dust control .

Iht l iquid ««tr*ct «ltiD4 fron th« flrtt »td«i of the proc««>tn* plaat 1.
« coQc*n t ra tad wa«t« orctatc hydrocarbon. It would b« dtipo»H of at an
off aitt RCRA Incinerator.

7h« liquid extract waBt« «ltio« froa th« ^cond atage of th« proc«».ln£ ^
plant «at«r a chemical preclpltatloo syatea which conalata of a react ion CM
tank, a flocculator tank, a c lar lf ler , a aollda thickener, and a pK ^"
readjuatnent tank. IB the reaction tank, cheaicaU would b« injected to "r~"
raUe the pfi and prec ip i tate the ariealc. The cUrif l er would b* used to o
aelt ie any prec ip i tate thar nay fora af ter Injection of the ches icaU, The 1 *

co l lected In the c lar i f l e r would be ptaped to the thickener. The
would be aent to the pit readjuitaent tank where carbon dloi ldc would

be u»e j to return the pH to oear neutral .

Sludge frwa the c l a r l f l e t would be routed lv a th lckeoet which reaoven
of the water froa the aludge and relurna the wate r to the c l a r l f l e r . The
aludge blowdowu fr« the thlcluinef would be diapoaed of at an off u l t e
landf i l l .

.be treated water would theo be dlacharged to a war by atreaa. Water la
diacharged to the creek through an outfal l at a rate that woMid prevent

* of th* creek bed.

Alltmatlve 21 doca not reduce itw to i tc t ty of th« cootaaloaota at the
* tit. The? At* r«ov*4 fron the cootaaioatad »«tcriala, aegn gated and
iociBtr«t«d to the MtUua ejiteot poaaiblc, or dttpo**^ of off alt*. Th*
ToLuw of waatt ia algolf Icantly r«ducad by thU altertutlvt.

i-27
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AUcrsui lv. 21 I» coo.ldcr.d a walk tv.y alt.raailv,, thut th. otuy
operation «&d Bilot.aaoc* that will t* r«qulr»! U upk««p on the
and a»»uciat«d land UB« r«itrlctlon appurttoanc«>.
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3.8 ALTERNATIVE 22 - CD NT A INTO NT -

The purpose of consol idat ion/capping la to prtv«ot exposure to th« alt«
contaminants. This is accomplished by cocaolldstlon of tbt coataaiaated
•oils oo site at a single location and construction of • relatively
istperaeable barr ier (cap) to •ialalte future •igratloo of cootaaloaats.
Tiw cap will be designed to contain the coataa lMQts ID place aad protect
•gainst rale and wi&d erosion. The oatlve tollt below trt* co&aol ldat *d
con ta&lMnt § are cospoicJ of r«l«tlv«ly lopcraaablc clayi. The soi l s wil
funct ion to contain and encapsulate the wastes af ter capping.

All soils contain ing in excess of a total of 100 ppe of the three ind icator
contaslaants ( toxaphene , DDI and Arsen i c ) will be rcaoved and pUced in an °
on site consol idat ion cell. The areas of the site froa which soils are to
be resoved are Indicated on Figure 3-2. The materials that were burie-i ^_
during the EfA response actions and during the Reaedlal Invest igat ion «lll O
e i t h e r bv excavated and placed In the consol idation cell or capped in
place, buildings in contaainated areas will be decootaalnated and left
s tand ing to the extent poss ib le , or demol ished a&d the bui ld ing mater ia l
rec la im-?^. AH con t s&lna t ed rubble rega in ing, a f t e r dpcyr-t «»I rwt ioa *r,:
reclaaation, would be reaoved to the consol idat ion Ce l l .

O

e x c ava t i o n and reauval act ions , decgn(«9lnat loa WAAN w«t*r ant
rainfal l runoff froa co&taalnated area* and fro* the open conso l idat ion
cell will b* col lected. Re*uae/recvc ie of this water would be prac t i c ed IP
the extent pusntble. Wate r retaining at the coocluston of site act iv i t i e s
which could oot be reused or recycled wil l be disposed of by deep-vei l
Injection at a coBaerclal disposal fac i l i ty . There are several auch
fac i l i t ies vUhio 400 alles fro* Oe CCA sUe . ConeUuciiott a c t t v lMes
will b« planned ao that areas in which contaminated Mils have been r*aov<> i
will oot be re-contaalnated by cleanup acilotis in other sreas . The
collection of rainfal l runoff will be Halted to the area lA>*dlately
uodergolng reaoval. This will help to •lolsUte the col lect ion, storage and
handling of ston water which coy Id bee one contaaltytted by Qooiact with
disturbed areas of the site.
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The conaolidalloa ctll will be alzed to «cco«3odac« all unrecLalBable
balldln* debrla, all waatei froa prior reaovai actlooa, w*atea |«a*r«t«l
during RJ act ivate * «ad waatea ftaerated during the ReBedlai Action
Itae lf . The consolidation call will b« located at ahown oo Figure 3-2 .
Cooatruct ioo deta i la are a ho* a ou Figure 3-fi. Th« c*ll will b«
«pproitftt«2r 180 K 180 f«t, uccvAitd to * d«pth of 15 f*tt. n* c«p wi i l
b« dcilgnvi la 4ccord«act vltb RCIU nqult«B«ati «ad will coaftlit of L«y.r»
of coapact«<3 cUy, tyathttlc •«abrao« tad ruooff control »4torl«li «»
oa Fl«ur« 3-3 aad d«icrib*d In S«ctloa 3.3 for th« OB »U« RCRA landfill
cap .

Work will t*gln with building decont«aia«tloo, r«cUaatloa and debrla
r«aovalv coocurrcoi wi th aacavatloa atii preparat ion of th« propoaed
cwaiol ldat ioo cell (F igure 3-3 ) . Clean aoll» r«»ov«d froo th* cell
t icavai loo will be stockpi led for po t e n t i a l UM aa final grading fill In
areaa where on alt* reaoval haa occurred, or a» a final cap
(prov ided thU aoll aeeta aater ia l ape < l f i cat lor . » for auch

oo

of aurface C'mt aaiaat loti wil l & accoflf- i laNed by re»ovlng the top
»;;; layer to a dept t . of 12 l&che l . Cvapoalte nopling wi l l be ptrtorot i
a f t e r initial «icav«ti90 to deteralne if the cleanup ll»lta were »et.
Approi lftately half of th« Ct/nt sa lnatH aurface »?l i will be resoved «n1
p laced in the co&a^ iM^t Ion ce l l . BulHUg debr in and the druaa a&d
Bater la la burled ou mtc during prevlou* cleanup* and loveat lgat lona wi l l
then be placed In e u cell f l r a t . The remainder of the vurface wiU wil ;
then be placed In tl» ce l l . In thla Banner the bulky aod Bore highly

J BaterUU can be placed bei-eea Uy«r» of !••*
workable

Upon cow^letloo of e» <«vatlon aud placeBent a c l l v lU f a ^ ao engineered
will be j.lacvd oo top of t(»e cell. The cap will be apeciMcal ly 4e§Sgti *d
to protect agatoat ra infa l l InfUtra l loo and erot ioo . CUfer to cap
detail, » .fure 3 ' »/ .
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during ccopUtloQ of ?Se coll cap, the reaainder of tU «2t« will t-t graded
and revegetated ID area* where r*aov«l occurred. Deconiaalaatloo wajh
water and collected rainfal l * will roqulrt handling at hatardoua w«ste. IQ
the ext«nt posilblt, the liquid* will be reused and or recycled, 1& order
co reduce the liquid voiuae requiring disposal. Depending oo the reealnlng
voluav of liquids, dlapoaal by deep well Injection may be co»t-eff *cc iv«
for the naalnlng quantltl**. Xf Urge voluaes of liquids reaaln, how«v*r,
Creataeat using portable physical/conical tnd carbon adagrptlon unit
processes followed by dlacharge to surface water aay be aore cost
effect ive * the liquid disposal decision is one which wil l ba aad« at th*
coapletlon of site work and is dependent on weather condit ions dur ing sit *
act iv i t ies .

o
The consol idat ion ceil will be designed such that at coapl«Uoo the
cap will be nearly level with surrounding land surfaces , a will b«.
securely fenced ( s i * foot ch*in link topped with barbed ,ir.) and prov ided Q
with warning s ign* . Access will be restr icted to inspect ion and
aalntenance of the rap only. Restr i c t ions laposed on th* capped ar *4

1 . tteed res tr i c t ion on use of the conso l idat ion cel l area in t
future .

2. Re s t r i c t i o n on any a c t i v i t y wh ich wwH d4a«g« u,P i n t e g r i t y Of
the cap such as trenches , buildiug foundations. o t c .

3. Restr i c t ion on access only to personnel involv.-! in
iospect loo/aa'bVenaQcc of the cap, such as grass cut t ing , r epa i r
of trosion dtaags, and rcvegetst lon as necessary.

Capping the consol idated aaterla ls results in an tficel lent bar r i e r to ail
pathways of algration but requires that the integr i ty of the cap be
cootlouously aaiDts ined. The contealnanU ar« not detoslHad or raduced in
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i
I quaat icy . but are a«led lo place. Without a driving forc t . the

coot.almat. will Und to rtailn bound in the ioil utrix. Btcau« the
| «ulle are highly Upermeable and Inflitratioo win bt •iol«ii«i by th« RCKA

c«p, downward algratlon la not llk«ly.i
IIiiii

B«cau»« *11 of eh« coot»alMt«d utcriai rcaalns oo altt with
22B op.ratloa «od a^lattaaoct locludt tho eoaltorla« of curfact water
public drlnklQj wttr .upply to «niun that contaalnaat alfrattoo Ua Oot
occurred, to addit ion, aaloteaanct of Und ui« reatrlct lon appurteoaoc«»

»«par*tc feoce around the cooaol ldatloa cell !• Included. Cap uiDt«tenc«
iff also lacluded although the area of cap, about 1 acre, 1. !«.. than that
for Alternative 3 and 4.

O
O
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I
I A ' ° DETA^EP EVALUATION OF RLHlDlA:, ALTERMT; VtS

II

• T r . J a a e c tSoo prtt«nta a detai led evaluation of each of the alternat ion
• trMch ptesed the screening process. Detai led descrlplloaa, caphakitU* key

I fea turek »uch a* the t*chaolo*lea eaployed, associated coaponenta.
lapleaentat ion* special tnti&eerlnt factors , on site coofl(uratln&, Mfe ty *
a&d eri-rironaeotal conilderatlont, w«r« provided for each of thear

• a. l t * roat lveb In Sect ion 3 .0 . The detailed avaluationa dlacutfted la thla
seet lon • • » * • > • the coat «ffectlveae»« of ei.ch alterfist lvr in terai of the

Jj re^uireaenta of Sect ion 30C.66(h ) of the SCP f vMch •p«ci!ieB that a
^ deta i l ed analyal* of each alternative should locludei« vO

K>o Kef iaeaent and »pec lf Icat lon of alternat ive! in deta i l , *U l ^.

|

esph«Bl> on uae of ebtabl lshed technology} v-0

f enxlneeflr. jt t spUsentat io t i , r e l i a f cUny .
Jb l i l t y ;

« o An a»»es»«ent of the ex tqf t t to
to e f f e c t i v e l y • * «vent, a i ( l g4 t e , or ainlaUe threa t * to, »^-*

( provide adequate protect ion of, public h?* l th «nd we l fare •&$
w envlronaenUi

O^n ID terva of cnnJoecr l n s I spUscntat iot i , r s l ia t ; ; ; t T , .-
• «r,

o An *n«ly»li of any a^v^m? Btivl ran» <?nl » l ij^ii*, ftethoj * for
the »e l apac ta * a. »d ct , » t t of al

o t ' e t e l l ed cott • •Mant l on , Inc lu^ in^ operat ion an<3
coa l * * at>fj d i s t r ibut ion of co' j ov*r U»P.

| The »ajor categor ies of cr i t e r i a for *hlch each <M» leete <8 a l i ertvaUv* i.
evaluatoJ are aa f

• o Technical

o lt.atitutlooalIl 4-1
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iiiin)niiitammmB«itim» IHIHI .ccarnnma nmfinninn

o Ktlic Health Requiresentt,

o Er.vlronaental lopacla, and

o Con Analysis .

ThJ» »«ct ios allows a coaparttoa of each alternative bated on each of th«s«
twj/. , cste | tr ieft of cr iter ia.

PHOCESS

T» t . j » 4-1 pre s en t s the cr i ter ia tiled tor this deta i l ed evaluat ive , of
aH»rsa ' * ive * . Spec i f i c coaponeot* of «ach alternative are dUcusicd ic the
t e x t , *-- tNQ evaluation 1ft tuasarieed In the aatoc lated tab le s . The

^llon a4dr e a » eB the perfor»«nce, re
.; ity «nd n(«ty of the teehaoloftlei and
u- e^ch a l ternat ive * The evaluation of in»t ltutional

-:' ,neu**eft coftpl lanc* with app l i cab le and re levant federa l ar.l
• t * t »4«r4* end other c r i t e r i a , gu idance , and «4vi*orlet «t Superfuni
9l »He% , «nd cvaauftity coocerti i . Each aHernal lve U evaluated or.

how ««;; It l ; »Us cofltaainant •Igral lon. and how wel l it li*lt» the
',',-, h *4 ; t h *s estat l ifthed In the h.t lU Hea l th Evaluat ion
ll^s I . * , tnvironaental l »pacl» of each Al t e r na t i v e are eva luated fcy
ir,4 b *r . » f i c ia l and adverse e f f e c t a . The cost of iBpleaenliftt each

i f tc lu^ee both vhe cap i ta l co s t * and the operat ion and
ff , s t » apannlng a th irty year per iod . The pr«»vni wrth values

«r« calcyl«t»d for each alternat ive for C9*p«rative purpose*.

The retultt «*f th« de ta i l ed eva luat ion for each a l t e rna t i v e wi th respect to
•«ch of the t f i i eMa Mated In Tab l e *>1 are e ipreas td In a r«tln« aytlett

th« t*r»s high, •oderatVf and low.

A M*s ralln* lodlcatea ih*t lh* •Itertvatlvt »»«ta th* lottol of
the c r i t e r i a and/or »e«tt ot ttce*da the remedial objective!.

O
O
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A BOtlerace ratir.ft Indicate* that the alternative only part ia l ly
acct» the intent of the criteria, howtvtr, the alternative do«>
reaedy the problts to an apprectablt extent even though it doe*
Dot Beet aXl the reaedlal objectives.

I o A low rating Indicate* that the alternative doe» not Beet th«
cr i ter ion aod/or does cot a»*t the r«B«dUl ob j e c t i v e s .

CO

O
O
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TABLE 4-1
DETAILED EVALUATION CRITERIA

TECKMCAL FEASIB IL ITY
Performance
o Ef fect jveaei i
o Uiofu l life
Rel iab i l i ty
o Opera t i o n and Maintenance Rcqulreaent i
o Fallible Fai lure Modes

o Cooft t ruc t l bUUy
o Tift*
Safe ty
o Worker
o N

INST ITCTIOHAL M.,,
Conforaance t< >

*> ,,Ir«-tt«r,t»

MDU.7H

on of
Uur'.r.g
Af t e r

Ac t i o n

Oo

COiT

o Fina l Er.Tlronaontn l
o l»prove*efi iA In t lo log lcn l
o I»provr»*it» in Huain U»-

Capital Coil
Operation coil H«lol»o*oce
Pr***ot Worth Cott
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- .2 TECHNICAL FEASIBIL ITY

Thl» subsect ion presents the technical evalustlon o£ *»-.n a l ternat ive
relat ive to Its performance, rel iabil ity, ImplementabKlty, cad aafety .

Performance Is the abil ity to effect ive ly ptrform tht Intended funct ion.
Performance of a reaedial alternative it evaluated bait*: on two factors :
effect iveness and useful Ufa . Ef fect iveness r«f«ra tc, the degree to vhicN
a reaedial act ion will prevent or mlnlolie aubatantlal ^^n^er to public
health or the env l ro&&<s t . An aiaapla la the degree tt -Mch an
alternat ive prevent * further migration of contaainants . Preference la
given to thoae technologies that coapletely iaaobllUe, ".«?stroy, or recycle
the hazardous aater la l * T)i<? uicful life la the length ',f t £ae th in level
of e f f e c t l v ene sa can bt ma in ta i n ed , for ex-impU, the o^Mtlng l ife of a
trcataent fa c i l i t y .

of a reaed i * ! ac t ion Is evaluated In teran ;*, operat ion and
sa lntenanc? requSreaent t , and deaonntrated performance *\ alallar a l t ea .
tva lus l lQ^ of o^«r«tlor. and maintenance Inc lu-lps th« fr* ,'«ncy and
C9&f> l e i t l t y of the opera t i on and maintenance a c t i v i t i e s , *Kh a» rep lac ing
apent carbon In a car^/r. adaorpt lon treatment fac i l i ty *i,*t the ava i lab i l i ty
of l »Vor and f tv t e r l a l f t . Techno log i c * r equ i r i ng f r equen t i t tent lor . ,
• » o f t en as onrp p«r WP *K or month , or cooplp i operat ion ^n
ac t lv l t i e * are con » l d t r *3 l e *N re l i ab l e * The evaluat lot. ' *f demonui rated
performance Inc ludea ar. e s t l&a t f of the probab i l i ty of f a i l u r e for each
component of tti» remed ia l a l t e rna t i v e and performance of the technolog ic *
deaonatrated at other hatardoua waste a l tea .

O

oo

la the eaae of Instal lat ion or cunatrur t tb l l l ty of the
remedial alternative a&4 the time required tu ach ieve a g iven level of
ttipoose. Conatructlbl l l ty Is the ab i l i ty to actually build or Implement
lh« remedial technologic glvnn the ei lat ing a t t e cond i t ions and condit ion*
•Eternal to the alte much as availabil ity of equipment or toning c learances .

OJ04V



Safe ty , of neighboring communities and environments as well as that of the
workers during Implementat ion Is evaluated in terns of short term *r.J, long
term threats . Short tern refers to the construct ion period, while long
tern encoopasses post closure operation and oalntenance activit ies of the
workers and exposure of the community to hazardous substances following
closure operat ions *

^ . 2 . 1 Evaluation of Technical Feasibi l ity of Remedia l Alternat ives

Alternat ive 1 - No Action

Ir. the no act ion alternative there will be no addit ional remedia l a c t i o n .
The s i te will be fenced to restrict access , using a 6 foot chain llnr fence
and three strands of barbed wire on top of the fence . Warn ing slgn» w i l l
b* posted to discourage casual entry onto the property. Moni tor ing w i l l b*
mainta ined In order to detect contaminant migrat ion .

o Parformance

The no act ion a l t e rna t i ve is expec ted to provide no add i t iona l cor . t ro l
of the m igra t i on of contaminant s frots the s i te . Con t am i n a t i o n on *UP
lb expe c t e d to migrate by eros ion and will l i ke ly move bc/und thr h l i e
boundar ies In the future .

Thv performance rat ing for this a l t e rna t ive is 1ow,

o Rel iabi l i ty

The no act ion a l ternat ive require* per iod ic aon i tor lng due to thr ! <nrt
that continued nlgrat lon of contaalnants Is e x p e c t e d .

The rel iabi l ity rating for this a l ternat ive Is low.

4-6
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o Ispleocnlabi l l ty

Th« abil ity to do nothing it eaai ly accoapliahed. Iaple»«3tabil ity
th« no act ion alternative IB high.

o Sa f e t y

Fencing the aS t e and providing warning algna U a coaaon feature of ai:
the alternat ive! . The purpote of fencing it to prevent caiual ,
unres tr i c ted contact vlth potent ial §Hc ^tardi. Short tera a a f c t y
cos » lderdt Ion* are for fenc ing construct ion ac t i v l tUa . 8fcau*e t^-t
fesce will be Inatal led arounJ the per laetef of the property In
relat ively uncontaalnated are^a, aafety la rated a)9< ]f > rate . long ters
aafe ty cona idcrat lona arc for Kainteoance and »onUorlng a c t l v i t l e a an<J
for future potent ia l exposure to contaft lf lanta aj igr* i lng a*«^y froa th«
• I t * . Because contaft lnant » are eipccte' l to s lgrate , long
la rated low.

CM

oo

1

r.« no act ion a l l ert iaUv* U dpf i t l en l In K* per lQr» »nce ,
. b l ip h a i a f d? afc r.gt f t U l £ 9 t ?4 , lh?rofor« , ft

The overa l l rat ing fur techn ica l fe«» lb lUty If*

* -7
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Alte rna t i v e 2 - Costaicaent Without Treataent - Cappiog

Capping of contaaiaated areas U a relat ively coaaon approach to the
probles of aurfic ia l contaalnstion. At th« CCA site cootaaiaanta are
prevent at the ground surface over in area of s.pproxiaately 7 acres .
Obstruction of a cap can bt •ccoaplished with standard construction
t tchn lqucB. R«ilrictlona Buat b« lapo»«4 on poit closure actlvltlt i which

d la turb or d«»troy the cap. Conotructlon and «ic«vatlon act lv l tUft in
ar«a» Bust th*r«fore b« prohib i ted.

Cap performance !• d irect ly r«lated to operat ion an4 t>alnt«nance. The
cap la sub ject to periodic repair, apot replacement , and eroa lon .
A»au&!n« that operat ion and maintenance la adequate Cor the ae lecte £
arter ia l of cosat ruction, the cap ahould function veil «i a barr ier to

a lBfa t i on and protect against the haaard* at the a l t o . It it
that the cap would fa l l coap le te ly and requ i re t o t a l

g iven tde^ui ite year l y aa in ten4nce . The cap , In
coa juftc t lon wi th s i t e spec i f i c geo log ica l cons iderat ion * ( the on Mi*
clays are highly SaptraeaMe) , hy4rwgo0U,r i ca l cc = * l4er » l i on » Cr >v >
shallow gfoundwftter J , an<1 cheaicnl contaalnantft .r>« chemicals have a
hlg f- a f f i n i t y for aud adherence to soi l p a r t i c l e s ) , wi l l
aigrat ion of conlaainanls .

The perftrraance rat ing for capping It

O
O

o AeUab l l l t y

! • re l iab le only if proper ly aa lnta l t ted . The ongoing
•alateoaace period is assueed to be 30 years . Af t e r th i s period,
avalnleaaace Is suspended, protection will be reduced.

4-8
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Reliabi l i ty for capping is moderate due to uncertainty or adequate
long-term maintenance.

o laplemcntabil lty

The cap can be readily applied by conventional construction method* to
the areas of the s ite where necessary. Access is open and the
topography is fair ly flat. Implementation would require approximate ly
3 months. Only during wet weather periods would construct ion
act iv i t i e s bo hampered.

Imp lementab l l i ty is high.

" Sa f e t y

For the cons t ruc t ion of the cap , no excavat ion of contaminated aoil IB
r equ i r ed . Construct ion workers and the surrounding populace and
environment win not be expo s ed to fresh ly ex c ava t e d , contaa inated
so i l . Worker s can be p ro t e c t e d from s i t e hazards with min ima l
protect ion (g loves , boot s , coveral l s ) snd without requiring resp iratory
protect ion or o the r s a f e t y equipment which would l ikely be needed If
excava t i on took p lace . This level of sa f e ty equipment g ives worker * a
bet ter f i e ld of v i s i on , less heat s t re s s , and c lear communicat ions
while work ing . Long term protec t ion against s i te hatards is very gooJ
In the areas capped . Acces s to the capped area is restr i c ted by
construct ion of a secure fence , as descr ibed In Alternat ive 1. Min ima l
exposure Is expectpd during cap repair and maintenance act iv i t i es ,
should the cap become damaged.

The aafe ty rat ing Is high due to the low potent ia l of both short snd
long tens exposure.

<3-

O
O
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Overal l

Implementation, performance and safety features of the capping
alternative are very favorable. Long term reliability is uncertain,
due to the reliance on continued maintenance, which cannot be assured.
The likelihood of total failure is low, and spot repair/replacement can
be readily accomplished within the scope of annual maintenance.

The overall rating is moderate to high.

in

oo
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Alterna t i v e 3 - Containment Without Treatm ent d f ,

Alternative 2 is a combination of on site removal and on site
Standard construct ion method* are employed for toil excavat ion,
transportat ion, building cleanup, and demolit ion. Precaution* will b«
taken to prevent worker exposure to contaminant*. This will consist of
duit control measure* and protective clothing Including rt »p iratory
protect ion.

The landfill will be double lined and provided with liquid col lect ion
systems to remove leachate and to detect leakage. Contaminated mater ia l s
will be placed direct ly into the prepared landfi l l without t rea tment , and
the landfill will be capped. Res idua l contaminated l iquids would be
removed to an off s i te commercial deep well d isposa l fac i l i ty . A liner
compatibi l ity study (Append ix £) has shown that the mater ia l s to be
disposed would not cause deter iorat ion of th« l in ing ma t e r i a l .

Post closure earn will be required for the landfi l l , Including monitor ing
of surface water and public dr i nk i ng wa t e r , and per iod i c m

Performance

O
O

Con t am i n a t e d ma t e r i a l s wi l l b« removed by cvbwnt lonal
equipment »uch as bu l l dozer s , pan ftcrapers , f t x c a v a t o r s , dump t r u e * * ,
e t c . Af t e r removal , so i l -aop les wi l l b« co l l ec ted to determine
whether or not c lean up levels are oet. If contaminat ion still
In exce s s of c lean up l imits, add i t iona l mater i e l will t* rcsoveJ.
Removal is expected to have a high Itvel of performance* The landfi l l
design includes N double lining, with leachale col lect ion sod leak
detect ion sys tem* . The cap will adequate ly prevent perco la t i on of
r*Jt.fal l snd th e r e - fo r e sinlaiie the generat ion of leacha le . Thv soi ls
•re composed of highly laperaeable c lays which should be readi ly
compacted ID the landfill, further enhancing landfill overal l
performance. Even In the event of fai lure of the landfill lloer, the
contaminants are tightly bound In the soil matr ix sod unlikely to

4-11
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=l«rate. There .r. oo ahallow aquitera to that tv«0 H
c-,r.taalnant algratlon occurred, DO groundwater reaource would be
immediate ly affec ted .

Uidfll l performance la rated high.

o Re l i ab i l i t y

rel iabi l i ty 1. .ictll.nt, aince oo .It, aaaple ittll0| e.R w

ua«d to determine vhether the contaainanta have been reagv^d to *lt»:
ci«.o «p Halt., Addit ional r.aov.l can b« «cco.pll.h«d J^di.t.iy,
If noces.ary. Uodflll dtilgn hat progr«»»«d in recent y^r. to
isc iud* rugged, duraU. and c^alcal rc.uum lin«Mt e«*bia«d
U«r detec t ion aonitorlng Uttfeea deubU layer* of •ynthctic
•attrl .U. Synthet ic aaterial. B4y e.^rUnce deter iorat ion over is*
hwver, a» deaonnrated by the liner compat ib i l i ty t«»t* in
Ap^ndU t. The liner a&terUl la coa^tlble vt ih alte «««t«».
«r, the te » t rvault »« l iner Biter ia i * ah<»uld re»«In intact for .
of 5> yearn and would lUely U8 l fot 100 year * or aore.

ed for the landfi l l cap inc lud ing reveget . t ion,
landscape aainten^ince, and spot repiaceaent ai nee«!«d. The

lea* detect ion and leachite co l lect ion ayateat requ i re p«r s < »4i c
I f ta^ct ion with co r r e c t i v e act ion . a« ne< iea *ary Including ll^ld
rea". *a l and d lapo »a l , puop a^intebance and replacpa«nt . Th* lack of
aha; im* groundwaler enhance* re l lab I l ly.

Re l i a b i l i t y ia r a t e d low ta auderate due to the n»ed for • S iMMc aM
operat ion and aaiateaance of cap, leak dftect ion , and itathft i .
coKtct ion ayattaa, and ih« poai ib l l l ty of future fa i l u r e .

o lapleatfitaMlity

Conatruction a.th^d. for oo alt. r«wv.l .Od l.ndfUl coo»tr«ctloii are
generally practiced throughout the vaate diapoaal loduatry. Ttae to
iapleaeot tMa ait«ro«tive U approBlaately 4 ajoothr.

Oo
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technology

Ispleaentabillty Is rated high.
b. .aploy<(j

o Saf e t y

Construct ion acc idents and cooiaolnatlon exposure* during
lopleftentation «re safety concerns for short tens activit ies Proper
planning and tra in ing of tit* workers should adequately addreii.
construct ion safety and worker exposure Issues* S i t e condit ions will
require engineering controls such as water spraying during excavat ion
to Binlftlie fugit ive dus t .

Af t e r coftplelion of construct ion, the long term threat of Dlgr^ t l on of
contaminant * would be olnloal. the site will be fenced and slt« «cc«is
a f t e r con » t ruc t lon will cont inue to be United to approx imate ly 15 d«y*
per y e4f > n^ lntenance workers wguld potent ia l ly b« pkpoaed to

l iqu ids which eay accu&ulate in le^ch^ir co l lect ion
and leak detec t ion sy s t e&e . Therv is the ponn lb i l i ty of future

re lease In the event of l iner fa i l u r e .

00

Oo

landf i l l s . f . ty ra t i ng is *^rate to high,

Overa l l

.„ OB
rini

tot
o

M.ttr l.u
-HO..

h

.r. not r.duc.d lo to.Ultr, ..bllity or »olu«.

ov.r.11 r.tin. l
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Alterna t i ve 4 - Total laaobtl ltat ion with Landf i l l

Alternat ive A la a combination of oa tit* laaobllUallon of cootaalnj int*
acd on t it * laodfil l iag. Construction ««thodt are aiailar to Alternat ive 3
for contaminant reaoval and landfill construct ion. Th* technical
feas ib i l i ty of thU alternative 1» evaluated based lo part on the aucceis
of lmaobllix«iloD tvchnoloftltft at other waitc iltet with tlslUr V«BL«». A
final dotlgn of the ap«clflc Imaobllliailon procedure* including opti&ua
e«»ent, water and f ixat ing addit ive ratloi, coring tiaa and final
coapreaalve atreogth* can oaly b« achieved and lubfte^ucntlf te ited In

t acale atudiea.

Kcwever , a prellain.ry technica l evaluation of feas ib i l i ty is poss i lU, «^
abject to ctmflrmmoa, aasuming that the ImaobilUed and sol id if ied waste *-
«t the aite will aeet the retirement* of the TCtP test for tho.e compounds °
IS . t ed in 40 CF> 7W. Thla is a reaaoaable assumption because of the ?

av an abU in over-des ign ing the 1 JobSlUat ion proces s by using
and fUat lng add i t i v e .

The performance of iaaobllUetlen technology fur th is »He la
•ni lc lpi led to bv very good when coablned with KCKA l andMlHng- If
proper ly a pp l i e d , the u se fu l l ife IK Indef in i t e and ri »fc of fa i lure If »
very low* However , due to a lack of bench acale d*t » on the
l eachab l l l ty of conta» inant« froa the lauiobll lted »4ter l« l , the true
level of protect ion can only be aiauved to be higher than e i ther
landf l l i lng or Jaaob i lUat lon alone.

performance rat ing for th is a l t e rna t i v e U high

O Re l iab i l i ty

o technology can result in ao inert aolld that .lol.Uea
laachabic cootaaiaaota. I^>eae aollda are bound up io a s»r«aa*nt
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K* : r i x frwa which driving forcea of B igra t i on are not s i gn i f i can t .
Whea coctlned with secure landfilllng th« r«iult la antic ipated to
ic ;rea»e the re l iab i l i ty of tht landfill containment. The fl iated
aaterlals would cot contrlbutt significant contaslnante to tht
generated (if toy), The landfill will raqulra clotur« and post c losure
Boaltor ing, •• well *a periodic aalntenance aad Inspection. Leak
detec t ion and leachate colltctioa ayateas will require Intpvction a&d
correc t ive act loni aa oecaaaary* Likelihood of liner failure ia
to Alternat ive 3. With adequate operat ion and eaintenance the
technoloj iea of Imaobll itatlon and landftll ing fona a fairly reliabl*
• y itco. Although not quant i f i ed , leaching of conu&inanta would U

ihould the landfil l liner fall .

The re l iab i l i ty rating for ihU alternat ive 1»

Is; l

Co^t t ru c t l on eethods lor ota a i te reaoval and landfi l l construct ion
Ro - o r a l i y pr .-Kl i cp^ throughout the wadf? i l » pg »4l Indus try .
C'.'.f I de ra t Ion for weather-re la t t d cons t ruc t i on Impact * (co l l ect ion of
ccr . taft lnatpd ra infa l l r uno f f * suddy areas during wet weather , e t c . )
w : ; i bp requ i r ed , but no unprovcn technology wi l l be eopioyed.

Oin

oo

Is; leaentd l ion of the laagbl 1 1 t»t Ion techng logy requ i re s laboratory
• t id i e s to de term ine opt i »a l feed ra t e s of atab l 1 Ital loft ch«»icala.
Tes t i n g of laaoMlUed »a t e r l a i s wi l l be uicd to determine the volua?
of tota l laodfi l l«d fta ler la la . The tl»« requ ired to complete a i t e
act iv i t i e s ia re lat ive ly short , on the order of 3 to 5 Dontha with
iaaediate a l te closure at the cod of ac t iv i t i e s . No specia l tquip*vM
or technology Is requ ired .

The i ipleftvntabll ity rat ing for this alternat ive is s>o4erate to hl«T.
due to the period of performance and staged handling of ftatertals In
the imaobUttat lon process pr ior to



Sa f e t y

Construct ion accident* tod contamination exposure* during
Implementat ion arc » * fety concern*. Proper planning cod tra la lK* o!
• It * worker* should adequately address construction tafety and worke
exposure Issue*.

Site cond i t ion * will require engineering control* »uch i» water
•praying during excavat ion to mlnlmice fugitive duit. Af t e r
completion of construction, the threat of nitration of contaminants
would be aln laal . The *lte will be fenced and *lte access af ter
construct ion will continue to be lUlted to approil »atcly li day« pe
year. In the event of liner fai lure, contaminant m igra t ion would fc«
ftl&lslce' ! by the Iwi' jblHtatlon-treated wastes l however, th« l iner
fa i lure condi t ion Is » i * l lar to Alternat ive 3.

in
•sfr

oo
The safe ty rat ing Is *v i4erate high

l^ prevent ftlgratlot i of contaminants Is pr«»««r.".
In th is » l i«*t > *t J VP. Th«- s i t e g»«*logy, *ol i c h a r a c t e r i s t i c s .
er^Jneer i t t t f e a t u r e s of ».h? l andf i l l , and the laaobl l l tat Ion of the
cotta«lo«ot» pr ior to Undfl l l placement *rp co«p«tlble with Ion*

of these

Overa l l technica l f e a s i b i l i t y of la*>obt I t t a t l on , combined wi th on s i te
1* rated soderate to high.

OXK.V



iII Alt e r na t i v e 11 - Total Inc inerat ion

The technical feas ib i l i ty of this technology has been demonstrated for
varloua orianlc materials Including pest ic ides . Uboratory and pilot test i
aust be conducted to determine the actual operating conditiona and
•pac if icat ions of various component* of the incineration system,
particularly the pyrolirlng chamber and after burner. The supporting
technologies required to iaplcment thii i lternative, auch aa off-g«»
•crubting, ash washing and dewater lng , c lar lf iera and carbon adsorpt ion
units, are atandard unit operations with well def ined performance data and
design criteria. Ther*fore ( this analysis focuseR on the inc inerator unit
1= present ing the evaluat ion with in the five major cr i ter ia categor ies .
T.M* it a reasonable approach cons ider ing that the operat ion spec if icat ions
oS the Inc inerator determine the des ign and performance requrements of th«

eam operat ions , and essent ia l ly control overal l system performance .

feff ormance

CM
in

Oo

coapiete d e s t r u c t i o n of the tMjc i rdoua orR4nlc conna inants in
the soil can be expec t ed ualng this a l t e rna t ive . Des t ruc t i on
e f f i c i e n c i e s of 9'^. 99 percent can be obta ined . Res idua l organ i c
Bot e r i a l In the st«ck gas is captured in the downstream scrubbing
opera t ion s . Arsen i c is volet i l l tcd In the inc inerator to a l imited
exten t . It Is e ipected that arsen ic would undergv changes In ox i d a t i o n
atate ant] potent ia l ly form other arsen ic compounds with d i f f e r e n t
toxic i ty charac ter i s t i c s . The ash washing operat ion will be effec t ive
In reaovlng the arstnic coapounda which will be disposed of off s i te ,
Arsen ic coapounda not reaoved in the ash washing are likely to be fused
and iBBobSl ited in the ash to auch a degree as to be environmental ly
Inert. Thla alternat ive exhib i ts a high degree of performance because
Dearly complete deatmctlon of the org in l ca is achieved in the treated
aolla, and nearly all hatardoua arsenic coapounda ere extracted and
reaoved froa the soils processed.
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The performance rating Is high based on the destruct ion of tox i c
organics and selective removal of arsenic from the soil.

o Reliabil ity
Soil removal reliability Is the same as Alternative 3. Various
components of the overall Incineration process, as well as the
Inc inerator unit, were considered In evaluating the reliability of thl*
a l ternat ive . The dominant factor ID evaluation of thin cr i ter ia is
current rel iabi l ity data obtained from other inc inerat ion operat ions it.
the Uni ted Sta t e s . Another factor considered Is the h i s tor ica l
rel iabi l ity of equipment of any nature operated under on a i t?
cond i t ions .

The Incinerator Is operated at extremely high tesper*tur«s, handles
large quantit ies of dry/molit sol ids, and is mechanical in des ign . For
these reasons, U requires a great deal of maintenance. This includes
repair and replacement of mater ia l handling conveyors, grates , rakes ,
e t c . , as wel l as proper lubr icat ion and Inspect ion of moving part . . Th.
a f t e rbu rn e r , air preheater and waste heat boiler are aUo operate «t
extreme ly high tempera ture s , heat ing and cooling flu« g«s which U
corros ive . Theea systems also require cons iderable repair and
replaceaenl maintenance . In add i t i on , the afterburner and thf
I n c i n e r a t o r have l i t t le f l ex ib i l i ty for accommodating large ch«r»,t.n jr .
operat ing cond i t i on s , such as feed ra te , soil che&Uiry , energy
e t c . Therefore , operat iona l control of feed cond i t ions and
changes i i a cr i t ica l fea ture . Another cr i t i ca l component Is
off-gas scrubbing. The scrubber is operated at high temperature
quenching th* flue gas and absorbing corros ive contaminants from
flue gas, anJ will require • great deal of maintenance. Tin
Incinerat ion remedy results In complete removal of contaminants u
excess of cleanup l imits .

The rel iabil ity rat ing is moderate due to the complexity of operat ion
and maintenance of the component systems.

LO

O
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o lapleaentabl l lty

Tntre arc DO forseaable site condit ions which would prevent
construct ion of th* treataent aysttc. However, auaaer heat, rainy
•sasoas, aod dry, dusty weather could alow down operations,
part icu lar ly excavat ion .

To treat all of the contaaloated »aterials and lapleaetit all the
various aspects of this alternative will take «pproxt»«t*ly 18 •ontht
dcpvndlni upon w««th«r condit ions snd *valUbl lUy of co&tractors a&d
equlpaent . lapl«a«at«tlon would Involve work plan dcv«lopn«&t an^
approval , preparat ion of speciflc«tl^t and bid packageo, test burn*,
• • •eot ly of tr«ata«nt units, siotl l ltatIon, construct ion, atartup ,
lr«al»ent, deagt l lUat lon , and sit* restoration. A test buft Is
rv^ulred to aor* accurately d*t«ralne tht inc inerator design and
operat ion paraaeters . In add i t ion , field treatab l i l ty stud ies would
probably be re^uirad to del oral tie the aah wash syste* , c lar if ler aad
th ickener des ign and operat ion paraaeters . Carbon adsorpt ion a&d a»K
devater lng Me!' ! t r e a t a b lM t y stud ies aay n«jt be requ i r ed , as the *?
• ysteas haw be^n u»e<! e k t eae i v e l y in slal lar appl lcat Ion* and cur be
des igned and e» *eabled us ing of f- the- she l f e<)ulp»ent.

A* syft iott * < »? • • not cuf fp t i t l y ava i l ab l e cor>t ln lng I n c i n e r a t i o n , as '
wasMr«K, was t e wat e r t r e a t i n g , ash dewater lng and aater la l
l oaJIn </ahred t3ing , a custoa des igned ay«t«a wi l l be requ i red * The
level of ef for t and tiae needed to cooHU.ate the des ign of these
technologies Into one fu l ly i n t eg ra t ed , proper ly funct ion ing des ign
will be above normal*

The !aple»ent«bUUy rat ing Is voderate .

o Saf e t y

Construction acc idents and cootaaioation esposures during
l»ple«-nt«tloo ar, saftiy cottceros. Proper pUoolog ao4 training of

IT\

O
O
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• it* worker * ahould adequately addrcst construct ion safety and worker
e*po»jre iesueft.

During construction of tht treataect aysteas tit* personnel who work
directly with contaxinated wastes win bt required to w*«r protect ive
clothlog as neceasary to reduce their partible exposure to

During treataent of the coataalnated aaterlal l , there ere several «r«4»
for eiposure. In eicavatlng the Boll , enervat ing the druas «n4
deeol lvhlog the bui ldings, du»t contro l Butt be uaed to reduce
eo&taalnated dust tai» » lon». Without euch duet contro l , the
•urroundlng coaaunltlet could b« eipoied to Boae minor level of
potcntUlly co&tea tna t ed alrbome part lcuUte. In add i t ion , the
txcavtt lon per»onnel will have to we«r protective clothing *nd
re sp i ra tor s to reduce their eiponure to the on iltp conta&In^nts , •*
required by appropr ia te hea l th and sa f e ty procedures . Th<? operat ions
and aaintenance personnel will be exposed to contas' .nated ft^ i ter ia ls
w i th in the treataent fac i l i ty . Cons t ruc t i on re lated hazards can b*

by f vU^w i nK e i i taVl I sh^d h«4lth an<!

inin

oo

Af t e r trestae&t is covpleted the s i t e wil l pose a »uch reduced threat
to th» surrounding oraaunlty. All c < >n l » » lnan l » above cleanup Ha l t *
wi l l b« t r e a t e d or r^aoved frut the s i t e . The s i t e wi l l be fenced «r.l
s i t * arce s s a f t e r cons truc t ion wi l l cont inue to be Halted to
•pproi laatr ly 1> d«ys per

The s i f - t j r rat ing is

o Overal l

lased on the evaluat ions presented above, the overal l technical
feas ib i l i ty rating for Alternative 11 la »oderate.

4-20
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Alternat ive 17 - Total Off s l t e _

In thi* alternat ive, all excavated toll, removed druws and demolished
building, are disposed of at an off .Ite RCRA landfill. All contaminated
l iquid* are disposed of at an off site injection well. The iite will be
fenced and access limited to 15 days per year or less.

o Per * ormancc

The removal of material from the areas of contamination in excess of
the cleanup l imits reduces the exposure hatard. Fencing and limiting ^
site access should aid in minimizing human exposure to those «rean with ^
res idual contaminat ion (below cleanup l imits). Materials removed will ^
present the same hazards in the landfill/ injection well facil ity where o

they arc d i sposed, except that containment or isolation from contact O
with thr environment would be improved.

The p«riyr»4ncp rat ing is moderate ,

o Re l i a b i l i t y

Excava t i o n and removal of s i te contaminant , are the »*me as Alternat ive
3. Removal ol the waste is a vary e f f e c t i v e remedy for the site and its
aurrounding env ironment . Only thost residuals below cleanup l imit.
will rem-ln st the s i te . Ung term reliabil ity involves the ultimo
fate of r.ooved aater la l s vaJch havt b«n d isposed in oH site
facl l l t l ts . To the extent that off s ite fac i l i t ies could exper ience
future fa i lures , this remedy should reflect that potent ia l occurrence.

The reliabil ity rat ing is moderate to high due to uncertain secur ity of
off sin fac i l i t ies .
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o Impiementability

There are no known site conditions which would prevent excavation and
disposal of the contaminated materials. The removal of soils and other
contaminated materials will be by conventional construction methods.
Construction would be subject to normal delays due to weather related
circumstances.

This alternative will take approximately A months. Implementation
would involve work plan development and approval, preparation of
specif ications and bid packages, mobilization, construction,
demobil ization, and site restoration.

The implementabil ity rating is moderate .

Safety

in

oo

Construct ion acc idents and contaminat ion exposures during
iaplementation are short term safety concerns. Proper planning and
training of site workers should adequately address construction safety
and worker exposure issues. During removal of the contaminated
materials , dust control, auch as water spraying, must be used to reduce
contaminated dual emiss ions. Without auch contro l s , the surrounding
cooumnltieft could be exposed to some minor level of potentially
contaminated airborne particulate. In addit ion, the excavation
personnel will have to wear protect ive clothing to reduce their
exposure to the on site contaminants•

Environmental exposures are expected If a transport truck carrying
contaminated material to the off iite landfill is Involved in an
accident and material is spilled. The contaminated material can be
readily collected and the contaminants are strongly bound to the soils,
therefore the adverse impact on the environment should be minima 1.

4-22
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Aft e r removal is completed the site will pose a much reduced long tent
threat to the surrounding community. The site will be fenced and site
access after construct ion will continue to be limited to approximately
15 days per year.Tr.e off site dispoial facilities will experience a
long term possibi l i ty of exposure, depending on the site specific
nature of the facil ity used.

The safety rating Is moderate due to long tern exposure potential at
off site disposal facil it ies.

Overal l

Based on the evaluat ions presented above , the overal l techn ica l
feasibi l i ty rating for Alternative 17 is moderate .

COin

ii

oo
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Alternat ive 21 - Soil Flush ing

Alternat ive 21 is a combination of on site rtaoval and on site soil
flushing. Standard construction methods are employed for soil eicavation,
transportat ion , building cleanup, and demolit ion. Precautions wll be taken
to prevent worker eiposure to contaalnants. This will -onslet of dust
control measures and protect ive clothing including respiratory protect ion .
Tne feasibi l i ty of soil flushing technology has been deaonntrated for
var ious organic aater la ls , including chlor inated hydrocarbons, and for
lead. Laboratory and pilot tests Bust be conducted to determine actual
solvents to be used, dose rates , and optiauc utractlon condit ions . The
supporting technology (chemica l precipitation! includes standard unit
operat ions with well deflnpd performance data and design cr i t e r i a .
Therefore , this analysis focuses on the flushing process units In
present ing the evaluation with in the five major cr i ter ia categor ies . Th
Is a reasonable approach cons ider ing that the operat ion spec i f i cat ions o
the flushing units determine the des ign and performance re^ilre**nlt of
downstreas operations, and essential ly control overall aynt** perfor»*r-ce.

rf

in

ls wi l l be rea^vod by <onv«ntlo«4j
e^uipaent puch as bu l ldo iers , pan s c raper * , e ic ivatom
e t c . After reauval, soil ssapUs will tw cv lUeted lu <) * t?ra!t ic
whether or not c l ean up levels are act . if conlaainiUun st i l l * < ; * * *
In ticess of clean up Hal t s , add i t i ona l »4t e f l a l w i l l tw fea« »».',.
R«»oval U expected to have^a hlgli level o? p*rform«nc* . t t i r s c l l on n
organic compounds can be e ipecteJ to vicvfl V'H of the arter ia l In the
•oi l using this a l ternat ive . Reaovsl r s tv * for arsen ic c<*poun<}« vl«
flushing ar* not es tab l i shed , and can only U deienln* * froa
laboratory and pilot stud ies . Res idual arsen ic that can not be
extracted in this process can be aisuavd to b« la*obll* «od
environatntally inert* This alternative is thus eipeci*<) to have •
performance level st least as high as the iMobli ltatloa slttriutlvt.
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The performance rating for Alternative 21 Is high,

o Reliabil ity

Various components of the overall soil flushing process, as well as the
flushing units , wer« considered In evaluating the reliability of this
alternat ive. Because of the lack of similar installations, and the
probable amount of test ing which will be required, some breakdowns due
to development can be expected . Material handling equlpaent (pumps,
conveyors, augers) , and moving parts of process equipment (blenders,
s ixers , contactors) arc aost subject to breakdown. In start up of a
new technology there aay be no redundancy of spare parts to quickly
repa ir or replace equipment breakdowns. O

O

On the other hand, the process does not Involve d iff i cu l t envlronaenta^-
Co&d l t i o&s . It operate s at ambient temperatures and reasonable
pressures . For these reasons, the equipment i t se l f can be expected
be reliable*

Overa l l , the r e lUUi l t y ra t l n$ is ag<J«rrate to high.

o lft ; »2eft *ntatUlty

There are no foi ' teeabie s i t e condit ion* which would prevent
cons t ruc t i on of the treataent systea. Dur ing construct ion and
«sc«v«Mon, weather re lated delay* and pr^bleaa w i th auddy or hoi,
dunty condit ions «re unavoidable , but I

To treat all of the conteaittated MterUls and lapieaent all the
various aspects of this alternat ive wi l l take approi laale ly 2& aoftths ,
depending upon test ing result * , vtathef cond i t ions and avai labi l i ty of
contractors and equlpaent. implementation would Involve work plan
development and approval * preparation of spec ifIcat loas and bid
packages, teat raos, asseably of tr*at»ent units , aobll l istion,
construction, startup, treataent, de*obilttation, end site restorat ion.
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test ing la required to deteralne particular solvents and extrac t ion
e f f i c i e n cy . Field trestabii lty studies art required to determine
ches lca l doae rates and trcataent design paraaeters.

A» aystetts coablnlng two-stage toil flushing with chealcsl
prec ip i tat ion are not currently available, a custoa designed systes
will be required. The level of effort and time Deeded to coordinate
th* d«algn of these techaologlea into one fully Integrated, properly
funct ion ing des ign will be above ooroal*

Tht iepleaentabll ity rating is moderate .

Sa f e t y

ing conntruct ion of the treataent sy§tec» , for thit a l ternat ive,
surrounding coaaunity would not be exposed to increased levels of
hazardous a^ter la l s * On the other h«nd» the site personnel will
to wear protect ive c lothing to reduce the ir exposure to the on site

O
O

Dur ing t r ea ta < > s t of the contaalnated eaterUls , there are several a r e4 *
for exposure * In excava t i ng the soi l , ex cava t i ng the druas and
d 'So l l f tMnK th? bui ld ings , contro ls aust be used to reduce contaft inate !
dust eft i ss lons . the surrounding cosaunlt les could be exposed to tlncr
levels of putent ta l ly cootaalnaled airborne part l cuUte . In add l t ior- .
the excava t i on personnel wil l wear protec t ive clothing to reduce the i r
exposure U» the ons lde con taa l nan t s * The operat ions and aalntenance
personoel will be exposed to contaatnated aalerlals within the
treataent faci l i ty. The Ottl workers will riave to wear protect ive
clothing to reduce the ir exposure to the on site conlaftlnants.

After reaoval is coapleted the s i te wil l p *i a feuch reduced threat t^
the surrounding coenunlty. The ell* will be fenced aad tit* access
af ter e 1 oslructJ'Mi will continue to be Malted to approximately 1) dar*
per year.

4*26
0>04V



ii mi-.m I nTTntnrlnfaimnil ami 11 BIK HBBHBii a aa iiiunii in 1 1 imi urn msnm HHSHI rim mnmiiHiin- r B H4 h m a aia laiHBtggaiiauflHf mr pi '. ffliHl fflffl '

The safe ty rating It ao4«r«t* to high.

Overal l

Ba»«d on th« avaluatlon* pr*a«nttd above, tb« ovtrall technical
{ •aft lb l l i ty rating for Alternative 21 it aodaratt to high.

CM

O
O

i
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Alternat ive 22 - Containment Without Traataent -

Consol idation of contaminated artat followed by capping will reduce the
area to bt capped. At the CCA site contsslnints are present at th* ground
•ur ' :« ovtr an area of approximately 7 acres . Consolidtloo will reduce
this arta to approximately 1 acrt. Construction of a cap can b*
accomplished with standard construct ion techniques. Restr i c t ions must be
imposed on post closure activit ies which nay disturb or destroy the cap .
Construct ion and excavat ion act iv i t i e s in capped areas oust therefore be
prohibited. Standard construct ion method* are employed for soil excavat ion ,
transportat ion , building cleanup, and demolit ion. Precaut ions will be
taken to prevent worker exposure to contaalnants. This will cons ist of
dust control measures and protec t ive clothing including re sp i ra tory
protec t ion .

Oo
C»; performance is d i r e c t l y re la t ed to operat ion And maintenance . The
C4j i s sub jec t to per i od i c r? ; » q £ r , flpol replacpa^nl , atiJ eros ion .
Ass j s i ng that cper i t l^r , and ft^ intenance is ade^uatf for the se l ec ted
t iftter ls l of construct Ion, the cap should funct ion well as « barr ier to
's ir . imlfe m ig ra t i on an-1 pro t e c t aga ins t the hsrards at the s i t e . It 1*
ur, l i ke ly that the cap would f a l l complete ly and requ ire t o t a l
r ep l a cemen t , g iven Adequate year ly ma in t enance . The c«f, tr >
con junct ion wi th s i t e spec i f i c geo log i ca l con s i de ra t i on s ( t h e on silt
city* are highly Impermeable) » hydrogoologlca l cons ldera l lo»* (no
•hal low groundwatvr) , aod che*Ual contaminants ( the chemica l * have A
high aff in i ty for and adherence to soil part ic les) , will prevent
migrat ion of contaminants .

The performance rat ing for conso l i dat ion/capp ing is high

o Rel iab i l i ty

Removal re l iab i l i ty la exce l l en t , since on eitc sample testing can be
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I
• used to determine whether the contaminants have been removed to atta in

clean up Holts. Additional removal can be accomplished immediately,
fl if necessary.

I The cap is reliable only if properly oaJnta ined . The ongoing cap
maintenance period Is assumed to be 30 years. After this period, if
maintenance is suspended, protection will be reduced.

Because the cap i» reduced in area, reliability for consol idat ion/
capping is mod* .ate to high.

-: loplementabi l i ty ^j-
vO

Construc t ion method * for on site removal arc general ly pract i ced
•s—throughout the wast? disposal industry. Time to Implement this

a lternat ive is approx imate ly 4 months . Cons iderat ion for O
weather-re lated construct ion imj- ic t s (col lect ion of contaminated
ra infa l l runoff , muddy areas during wet weather , e t c . ) will be
requ ired , but no unprovtn technology will be employed.

The cap can be readi ly appl ied by convent ional construct ion methods to
the area * of the s ite where nece s sary . Acce s s Is open and th«
topography 1 » fa ir ly f l a t .

lm?lemen lab l l l ty Is high,

c Saf e t y

Construct ion acc ident * and contaminat ion exposures dur ing
implementat ion arc safety concerns for short tern ac t iv i t i e s . Proper
planning and training of site workers should adequately address
construct ion safety and worker exposure issues. Site conditions will
require engineering controls such as water spraying during excavation
to BlolBlte fugitive dual. Long tera protect ion against site haeards
la very good in the areas capped* Access to the capped area is

4-29
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restricted by construction of a secure fence, as descr ibed in
Alternat ive 1. Minimal exposure is expected during cap repair an-J
Maintenance activit ies, .hould th* cap becoae de&aged.

The safety rating is high duo to the low potential of both short ar.-s
long tera exposure.

Overal l

loplementatlon, performance and safety features of the
conaol idation/cnpping alternative ere very favorable- Long tera
rel iabil ity is Kuod due to the reduced cap area. The likel ihood o!
total failure U low, and spot repa ir/rep lacement can be read i ly
•ccoopl ished with in the scope of annual aaintenance.

Tf,« overal l ra t i ng is high.

Suooary ol Tr .hn i ca l

T>.e *v«luation* of t l ,P techn i ca l f e a s i b i l i t y of the candidate r«MfiUi
are sumn.trit«d In Uble 4 - 2 .

vO

O
O
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TABLE 4-2

OF TECHNICAL FEASIBILITY EVALUATION

Alt tr&at lve
Ptrfora- lipltttnt-«nc. Pliability .blllty S.ftty Qv.ra

1. No Act ion Low Low Hl«h Low

ll

Low

. Contalnaent
- Cappln*

3. Conta inment
- Undf l l l

High

High

1 1 . 7 o t9 l tn c l n -
era t Igti

Low to High

High

Mode
to High

to Hlg » .

Moderate Moderate Ks
if* High to High to Hi

O
O

Of f . UP to to Mode rat

2* . Consol-
i da t i on/
C« pp1ng

HI

tc- High

tp Hi
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. 3 INST ITUTIONAL

7M» sec t ion ol th* Feasib i l i ty Study presents a dtscu i i loo and evaluat ion
of the inst i tut ional concerns regarding the Crystal Ci ty Airport s ite and
reaedlai act ion alternatives as described in Sect ion 3 .0 . Thtse concern*
art divided Into three categories as presented in Table 6- l t cosforaance
to Appl icable or Relevant and Appropriate ftequireaeots (AfcARs), permitt ing
requlreaents, aod coaautlty concerns. An overview of these three
categor ies , s tart ing with a detai led descr ipt ion of the AMKs, Is presented
f i r s t , followed by evaluations of the reaedlal act ion a l ternat ives with
respect to these inst i tut ional concerns .

f c . 3 . 1 Confon.ar.cc w i t h Appl icab le or Relevant and Appropr i a t e
Requ l r e s sn t s (AAAfts) and Other Regulat ions

H the 1 965 rev ln loo of the National Contingency PUfl (NC I -/ which
CWC1>, and Ir, th» 198fc aacrvdaents t^ CEACLA ( ^AKA) , es^hi i is

placed on e&*^r lng th4t reaedlil act ions ta^cn under ts? C£HC1> law
o'rftlder other ? » i?r * l anJ ^ta t c i awg . in auny c^sea su^.t . rwaed l t t l ^n i »
n it r equ i r ed to cwnfora t5 olh?r l«ws, twc*iu»e CtHCLA h* * prp-espt < ! the ir
app l i ca t ion . C&Hgrea f t l&cluded th i s prgvis lon in the or i^ ln^ l CU'.LA law
CPL 96 -5 10 , &ecv«l«r 1 1 , l l »0i i n order that cor.f < >r » *ncp wUh

«t>9ut Ihp w^y £PA ft4y use this pow^r led in part l-> « law su i t
s«Dtal Dv!*t } *« fur.J v . tf*A, No . 0 2 - 2 2 3 4 t & .C . C l r . , reb . 1 . l ^B - ) .

0&« reauli of thlt suit »«i that t^A p le jged to cU r l t y it* po l i c y
regarding other regu latory requ lreaet i t s . Thi s po l i cy w«s dvreiopf: and
presented la the 196) rev i t too to the KCP . It a ta te s that al l Ct^CL/
refttdlea »uat coaply with app l i cab l e , or re levant and appropr i a t e
regulatory represents. (AAAA) of other federa l , S t a t e or U-;sl
goveroAfntt . Ct*CLA, *• a»vndpd by IAAA, a l so requ i r e s , to the e t ten t
p^aalble, that ac t ion taken use treataent to per»«neotiy aod a lgn lf tcan l ly
reduce the Mobi l i ty, loilclly. or volu»* of h4iiardou« Mterla l (Section
UKbKD) . The etteot Co vhlch r**edlal action alternatives atta in these
goals will be dl *cus »ed.

O
O
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able requirements are those that would apply If CERCLA r.ad not

iti
IIiiiii

pre-ea?ted them. Standards associated with the applicable regulations may
be required to be met in a Superfund remedy. This policy is Intended to
Insure that the public health and the environment are protected when
remedia l activit ies are contracted by the government, as they are when such
act ion* are undertaken by private industry. The principal difference in
compl iance is that for Superfund s ites , actual permit approvals are not
required. For example, A penult Is not necessary for an outfall which
d i scharges Superfund treated rain water into the Espantosa Slough. The
Nation* ! Pollution Discharge Elimination System (NPDES ) , though
"app l i cab le" to the outfall, has been preempted by the CERCLA law.
Neverthe less , the intent of the regulation must be met so that levels of ^
contaminant re leases to the river are cons i stent with SPDES policy.3 *$•

Rglcvar. l requ irements are those which were Intended to apply to problems O
s im i lar to those encountered at the s ite, even if they are not applicable ^
without CERCLA preempt ion . Only relevant requirements which are also
appropr ia te for s i te-spec if ic condit ions are to be cons idered . The use of
re levant requ i rement * may be necessary to remedy a very hazardous cond i t ion
which crtherwise would not be regulated. The Federal Resource Conservat ion
and Recovery Act (RCRA) is an example of a law that is relevant and
appropr i a t e to the Crys ta l City Airpor t . This law U not appl icable
because the site wan ne i ther given inter im status nor was there a permit
Issued to dispose of hazardous mater ia l s . The RCRA law is re levant to the
proposed remedies which include landfilling and capping.

The CCA Site g«t» the full benef it of the CERCLA preemption. As a resu l t ,
the appl icable requirements, as well as the relevant and appropr iate ones,
are necessar i ly Federa l . Requirements which are to be considered include
both Federa l as well us ell State laws and regulations. A list of
potential ly applicable or relevant and appropriate requirements taken from
the NCP is presented in Apptndlx C. These and other laws, particularly
those of the State of Texas, were reviewed during the devtlopaent of
alternatives and a selection was msde of those most likely to be pertinent
to the CCA Site .
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Federal Laws and Regulations:

o Resource Conservation and Recovery Act (RCRA) (42 USC 6901 ) , Subtitle C
This law was enacted to regulate the management of hazardous waste,
including its generation, transportation, treatment, storage, and
disposal.

Landfills (40 CFR 264, Subpart N)

Incinerators (40 CFR 264, Subpart 0)

Closure and Post-Closure (40 CFR 264, Subpart C)

o Safe Drinking Water Act (SDWA) (42 USC 300) :
This law was enacted to protect the public health by Halting the
concentrat ions of contaminants that may be present in public drinking
water suppl ies .

Drink ing Water Standards (40 CFR 14 1 ) , including maximum
contaminant levels (KCLs) and recommended maximum contaminant
level goals (MCLGs ) .

Underground Inject ion Control (U 1C) Standards (40 CFR 146)
These regulat ions govern the use of in ject ion we l l s .

o Clean Wate r Act (CWA) (33 USC 125 1 ) :
This law was enacted to restore the chemica l , physical, and biological
Integrity of the Nat ion 's waters .

Nat iona l Pollution Discharge Elimination System (NPDES) (40 CFA
122) These regulations govern point source releases to surface
water, such as outfalls to s river or creek .

\0

O
O
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o Clean Air Act (CM) (42 USC 740 1 ) :
This law was enacted Co protect and enhance the quality of Ch* Nat i on ' *
air resource! by th« prevention and control of air pollution.

National Emission Standards for Hazardous Air Pollutant* (NESKAPs,
40 CFR 61) . Thtit govern the ataospherlc release of haaardou*
pollutants.

These laws and regulations will lopact the various alternatives differently
according to the characterist ics of the alternatives. Below are soae of
the s ign if i cant features of regulatory concern:

ODischarges to surface waters, which should protect the water quslUy of
the rece iv ing stress (NPDES peralts and Water Qual i ty Standard s ^ .

o On site landfill construction CRCHA) .

The standards and regulat ion* Involved In the remed ia t ion at any a i t e are
4

subject to the d i s c r e t i on of the lead fluenc ies . 7h? reaedl^ l a l t ernat i
are eva luated w i th respect to per t i nen t federa l , Ma t e , and It^a*
regulat ion* ' Ratlngft of "low", "ftodvratv", or ~hI*N" are then glv^n on
tasls of how well the alternative con.'orffis to th? At^ndard* of th«
and other regulat ions.

O
O

4 . 3 . 2 frrml t t lng

Superfucd reaedlst lon effort s do not requ ire p e rm i t * (or
Federal or Sta t e envl ronaental regu lat ions , prl »«rl l? to prevent del«r« I
Implementing cleanup act loos, but the principles of compl iance must sl l l l
be followed. A brief description of the permit re^ulremeots end
application procedures which could be appropriate for the
alternat ive* is provided as fol lowii

National Pollution Discharge Ulimioatloo lyale* <*FD£S) fensit Cor
discharges to murface waters ,

0104V



III
o Underground Injection Control (U1C) permit for "Injection" well * ,

o Air Esi ialona P*rait for «ny facil ity which say tail air pol lutant* ,

o Bui ld ing permit * , as Bay be needed by city or county codee, and

o Review and approval by the State of T«*a» of construction report* ,
p lans, and spec if icat ion* , for any treatatnt facil ity.

A rating of "high"i "•od«rat«", or ''low" la given to an alternative on the
baiit of ho* ea*y it would b« to confora with the peraittinc procedure* and
• tandarda at though fill pert inent permitv were required.

< * . 3 .3 Coaaunity Concern*

The last aipect ol institutional conci»rak involve* the public and how
acceptable the choften a l ternat ive * Bight be to the£ * Public input to the
se lect ion procea* and general agreement on the cho»en a l ternat ive i* very
i ftp^rtant to the reft?41a l lon e f f o r t . Dc low are the •sir, lt»u«a that
beer, vo iced concerning the CCA * l l e t

o Conce rn for poss ib l e t9 nearby rea lden l i 4f>4 pub l i c

o Coocern th«l the publ ic wat?r »upply »*T have

o Concern for future u»e of the a irport proper ty .

TTieae concern* are < 1 1 * cu * * ed in »ore detai l for •pec lf i c aUemat ive * in
the aubae^uent evaluat ion * . A rat ing of "high", "aoderate", or "low" |»
given baaed OD the degfpe to which the a l t e r n a t i v e 1* lUely to rece ive
public acceptance . 7h**» ra t i ng * »ay be Bod l f l ed by public Input before
• • lection of a f ina l a l ternat ive .

oo
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4 , 3 . 4 Eva luat ion of Inttitutional Concerns

Alternative 1 - No Action

ID the no action alternative, no attempt it nade to coaply with regulatory
•candarda, p* rait tint iiiuet, or coaaunlty concernt. The ait* preients th*
haiardt ident if ied in Section 1.4 of this report . With no addit ional
control BeavurcE th* tit* could not be uted for any purpose due to the
•f i t t ing public health ritk of exposure. Without rescdy, the aite could
rctult In off tite contamination in excess of regulatory lisitt in the
rainfal l runoff , and public health exposure Halt* In th* aoS l a and
t«dim«nta wath«d off aite. CMr-

*xfo Conforaanc« with AKAJ*. 'B «nd Othtr Reau lat io t ^ —
O

CErCl>, aa a&end«d by SAKA O

The no acl loB a l ternat ive doe* n-il coa.'or* to Seci lor , 121 ( t > ) (1 > ir .
that 11 doe » no: per*<n«»ntly ani atgr . i f icani ly reduc* tUe ap lS lUy ,
t o x i c l t y , or voluse of hazardous »u l » » tance&, p^lluti inls, ar,3
cor . t sa lnants .

Clean ha te r A c t , tfal*r "Jual i ty

The no ac t ion a l t e r n a t i v e 4oe» ogt cur^ro l • I g faUoft of » l t *
contaatnanla . faa^le* co l l e c ted In th« Keaoiul tfvv««tU4t ion ln< lU*U
that on one occas ion t i te runoff van conl » » ln«t »J In eRC«»« of »«l-r
qual ity c r i t e r i a . Tl>*re la oo afftr »«t lve aaiurance ttv«t waler

can be atta ined in e i ther a abort i*r* or a IP-. , tern

Clean Air Act

No eicavatloo will take place. Air •• lai lona wi l l be

CoafonMoce with regulation* it io« due to Ucfc of coaforftaoct to
l2 lCb ) ( l ) of CtACU and Th* Clean Wate r Act .

ox>*v



o Permi t t i ng

No act ion aeant no permitting requlr *=cnta, eictpt for coaatruct ion o!
the fence, which Bay require • local building ptrzlt.

The rat ing la high.

o Coaaunlty Concerns

Wi t h no act ion taken, the cooaunlty concerns are not «d<U<?&%«?i. The
a ! t e preaenta a ha *a r <5, princ ipal ly to the environment ar.-i to rare t

r--
T7.e fat ing la

N» ow t4 l3 I f t a tJ tul lonal rat ing i » low to
O
O

to Oth? r

aa by

ve 2, becauav it doea not p4r»anent lx an<1 a t gn l f i t^nt ly
ty treat»«til the volw»e, t o i l c t t y or

c on fur* lo * » t , t iwf. i * l t t .Hl ) .

The cap la (or lurfac* aeaMon of vaatet In place *t>4 doea fkol
a(«Uat downward •Igratloo. There la no doutie-linvd Uodflll or KCM
type cap i therefore Alternative 2 doe a oot eg^ply vSth *0 CFH, fectton



Clean Wate r Act, Water Quality Criter ia

By protect ing afalnit erosion and migrat ion of alt* contaalaants , the
properly aaintainad cap provides adequate assurance that the s i te wi;
not cause water quality l imits to be exceeded.

Clean Air Act

No excavat ion wl.U take place. Air eaiss ions will be aln l&al
construct ion and controlled by the cap for the long tere.

The conforaance with AftAX's is rated noderate .

o Perm i t t i ng

Ac t i v i t i e s on s i t e would not require permits other than for s i t e
c losure . N<J treataent or d l a chArte to surface watera Is etp«<t("l.
a ir e f t i ad i '/n source s arp C T ? 4 t ? 4 or u»e4 1ft the

oo

} *erslttlt i £ Is rated M$h.

o Cossun l l? Concerns

As a resu l t ot capping UIF s i t? can be re-opened (or l l »Ue <J use
days per year ) . The cap funct ions adequate ly to pro t e c t against
contact w i t h and a lgrat lon of contaminants to oelghtKirtng

Coaforaance with cottaunity concerns is rated

Overal l confonsance to ins t i tut iona l re^ulre*«nts it s)o<3«rate to high.
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Alternat ive 3 * Contftlnacnt Without Treatment - Landf i l l

o Conference to ARAR's and Other Rtgulatlons

CLKCLA. as amended by SARA

Cor.for&ance with Section 12 1 ( b )C l ) Is not achieved because there Is no
treat&er. . . to permanently and significantly reduce the voluae, toiiclty
or Mobi l i ty of the contaminants.

Clean Wate r Act , Water Quality Cr i ter ia

&y removing the high concentrat ions of contaminants froa the t i le ar.i
placing them In a secure landfi l l * local streaaa will be protected and
water qua l i ty cr i ter ia wil l be adhered to. The major Impact Is the
reduced poss ib i l i ty of off s i te surface water m ig ra t i on of

Source removal wi l l help to protect the qual ity of local

Is-

O
O

n Air Acl

dust w i l l be contro l l ed dur lnR «kcav4l lon . The po s s i b i l i t y
e i ' . * t » H.ni d«et. conta ln inf t conlaaloflnts . »ay bp c » r rU3 off s l ip
uftdft hU- 'Jy d fr " n^ windy condl l lons . The Upncl of s i te e i cava l lo
op»r » l loo» In l » i » »e cond l l ione I * not known. A f t e r coaple l lon,

, the s l tv wi l l be a reduced poten t ia l source of off s i te
cont aS)In*nl ft •

OSKA

t lte workers wil l t» properly trained to abide by work safely rule* in
• Uain lh« »*«isu» possible ssttty during cleanup.
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I RCKA, Landfill

• By designing the landfill according to RCRA (40 CFR 264 .301 Design and
Operat ing Requirements , Landfills), :;he intent of RCRA will be

• sat i sf ied .

Alternat ive 3 provides conformance with the air, water and RCRA
I regulations while minimizing the long term contamination of the air an;i

water , but does not conform to CERCLA, as amended by SARA.

Conformance of alternative 3 to pert inent regulations is rated moderate
t0

I

Ill

I o Permitt ing Requ irements "^

O

I
The landfi l l des ign is to be in conformance with RCRA guidel ines and Q
rules . The in tent of the applicable permits will be fa ir ly easy to "~
meet

Liqu id was t e d i sposa l Is to an off s ite commerc ia l in jec t ion well which
• will already be- permi t t ed .

The ease oJ p e rm i t t i n g i s raLcd h igh .•

o Community Concern*

This a l ternat ive r«aoves highly contaminated mater ia l for d isposa l in
• an on sit* landfil l . It protec t s the clean sir and clean wa t e r .
" Acctss to tht s ite It still limited to 10-15 days par y«ar.

Alternat ive 3 receives • modera t e community concerns rating.i Based oa the evaluations presented above, the overall Institutional
requlreaents rating for alternat ive 3 Is aoderate to high.

4-41
0304V



Alternat ive A - Total Immobilization with Landfill

o Conformance to ARAR's and Other Regulations

CERCLA, as amended by SARA

Alternative A reduces the mobility of th« hazardous material,
presumably on a permanent basis. Thus, although it also increases the
volume of contminated material, it does conform to Sect ion 12l(bKl) .

Clean Water Act, Water Quality Criteria

By removing the high concentrations of contaminants from the s i te ,
immobilizing them and placing them in a secure landfill, local straaoi
will be protected and water quality criteria will be adhered to. The
major impact is the reduced possibil ity of off site surface water
migration of contaminants. Source removal will help to protect the
quality of local streams.

oo

Clean Air Act

Fugit ive dust will be control led during excavat ion . The poss ib i l i ty
ex i s t s that dust, containing contaminants s may be carr ied off site
under highly dry and windy condit ions . The impact of s i te «xcav»t lon
operations In these conditions is not known. After completion,
however, the cite will be a much reduced source of oft s i te alrborn
contaminants .

OSKA

Site workers will be properly trained to abide by work safe ly rules to
attain the maximum possible saftty during cltanup.
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»r d»! (nlaB th. landfil l according to »CRA, th. JBt.Ol of KC*A wil l b.
tat l .M.d. Th. w..t.. will b. Uaobllu.d btfor. l.Bdfll i lBi by »!,!„,
«lth wt.r and .olldmcatlon/fuation .ddltw... rroP.r do..,,. ,m
b. d.c.nlo.d by l.bontory t..tlot tot It.etutt toilelty.

l«aobtlli.tio. provld.. co»plel, confor,,nc. vlih th. . !r . «t« «d
KCKA ruuUtleni «hll. •li»t.titB( th. Ion. Ur. CMt. i lB. iUB of th,
• Ir and water .

of a l t e rna t i v e •• to pert inent regulat ions U

o Permitt ing Ke^u l rca <?r . t »

The landfi l l des ign Is to be in confor«ance w i t h KCM g- j .JoHne t and
rules. The intent of the appl icab le pers its wi l l be fa i r ly eatr to
• eet . Con s t r u c t i o n re la ted persita for the l&aob l l i t a t Ion proc * » »

tu pon@ u r , u » y ^3 local

Mg?.

CO

O
O

r.« eat? of permi t t i ng Ift

Tf. l » aH
laaotlll rat ion an4 di »po»a l in an ppiU* l«niifUl. U
c lean i lr «uJ cUan wa t * r . Ac c e a * to the a l t? U a tU l
10 * 13 4*y* per year *

Alterna t i ve * rece ive * a »oderate cowkgntty eon<eroa ra t i o n *

to

on the eva luat ions presented above, the overa l l in t t l tut iooa l
rtquire»enta rating for alternative 4 i« »oderate to high.
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o Conference to A^A' § 10(! Qthor Reflation.

C££CLA, • • aatndei by SAJU

Becau.e tbl. .U.rnativ. reduce, both the twicSiy .nd the volume o'
the wa. te . permanently .nd .IgnlfIc.ntly, It coal MM to Sec t i on

, Inc inerator

The performance of thift alternat ive relat ive to the cr i ter ia
In *Q Cm 2 6 6 . 3 6 3 can only be evaluated a f t e r a tes t burn of the
contaminated aol l . However , noraal des truct ion e f f i c i e n c i e s JT the
organic contas loant * ihou.\d exceed the regulatory raquireocnt » lor tr.l i
a l t e rna t i v e because it will be operated «• required by 60 CF?.
t& l9 §Sv n Hal lb are expec tv l to Inc luJe carbon monoxide leve^»
as i nd i ca tor chealcaU as de s c r i bed in Se c t i o n 1 . 6 . 3 .

Cl ear. Wat e r Ac t , W«t«r Qua l i ty Cr i t e r i

•sf^—oo

fty resovlnn the hl|{t, con c en t ra t i on * of contaa lnan ln t roo the » l t e »
Jnc i n e ra t i nn thca ar^ rcturr . Ir iR the t r ea t ed toll to the land, local
• treaaa wi l l be protec ted and water qua l i ty cr i ter ia will be adhered
to. The ftajor lapatt !• the reduced poii lbl l lty of off cite aurface
water fti«r«tiOD of cootaAiQaola . Source reaoval will help to protect
tht quality of local atreaai . Although araen lc wil not bo destroyed
during inc inerat ion, it la expected that v irtua l ly all arienlcal
•ateriala wi l l be concentrated in c i ther the acrubber liquid or the as'
waihlnf l iquid* Treatacot of thtae llquida by cheaical precipitation
before their dlacharge to a nearby atreaa will protect tht aurftce
water qual ity.
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Clean Mr Act

Fugitive dust will be controlled during excavation. The possibi l ity
exists that dust , containing contaminants, may be carried off site
under highly dry and windy conditions. The Impact of aite excavation
operations in these conditions is not known. After completion,
however, the site will be a reduced potential source of off aite
airborne contaminants. Air emiss ions from the incinerator will be
controlled by means of stack gas scrubbing. Emission control design is
expected to be In compliance with all regulatory limits.

OSHA

Site workers will be properly tra ined to abide by work safety rules to
atta in the maximum possible safe ty during cleanup.

Texas Air Pol lut ion Control Regulat ions , Sec t ion

O
CO

O
O

The use of water spraying is intended to supresa fug it ive dust
emiss ions from the s i te . However , It may prove nearly impossible to
entirely e l iminate the release of potential ly contaminated dust from
the site during the remedial ac t ion . The air concentrat ions and human
exposure levels are expected to be minimal for the duration of the
remedial act ion.

Incineration provides generally complete con fo nuance with the a i r ,
water and RCRA regulations by treat ing the contaminated mater ia l s whi le
preventing the contamination of the air and water .

Conforuir.ee of alternative 11 to pert inent regulations IB rated high.

Requirements

The incinerator dtilgn !• to b« ID conforaanct with RCRA guidelines and
Cltan Air Act Halts* The latent of the tppllcablt permits will be

4-45
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fairly easy to meet. Construct ion related permits for installing the
incineration process are not expected to pose unusual local problems.
In order to dispose of treated soils by land spreading, the treated
wastes must be tested according to the TCLP test , which determines
leachabil ity of the materials and the ability to dellst them.

Meeting the latent of the applicable permits will be fairly time
consuming, so the ease of permitting Is rated moderate *

o Community Concerns

This alternative removes highly contaminated materia l for inc inerat ion CO
and land spreading. It protects the clean air and clean water . Accei * *^
to the site is still limited to 10-15 days per year. The presence of a
highly visible hazardous waste incineration facil ity is antic ipated t<>
create additional community concern. The local residents may not want
such a faci l ity in their community.

Alterna t ive 11 rece ives a low to modera t e community concern* rat ing .

Based on the evaluat ions presented above, the overal l ins t i tut iona l
requ irements rating for a l ternat ive 11 is moderate .

Alterna t i v e 17 - Tota l Of f s l t e _

o Confonnance to ARAK and Other Regulations

CEKCLA, as amended by SARA

This alternat ive incorporates removal and disposal of al l contaminate * t
mater ia l . Under Sect ion I2l (b ) ( l ) , such an alternat ive is to b«
treated as the Itast favored alternat ive remedial action. Thus
Alternative 17 does Dot conform to CEKCLA* as attended by SARA.
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Clean Wat e r A c t , Wat«r Qual ity Crl ltr la

By rcaoving the high concentrat ions of contaalnanti froa the a l te ar.1
placing th«a in a »«curt landfi l l , local strcaaa wil l be pro t e c t ed ar
wate r qual ity cr i ter l t will be adhered to. Th« aajor lapact 1. the
reduced poss ib i l i ty of offs l t * aurfac* w«t*r Blfrat loa of
contaff i ioaot* . 5ourc« r«aoval will htlp to protect th« qual ity of
• t roaaa .

Clean Air Act

duat will tx? control led durlo« e icavat lon. Hie
ex la t f t that du » t , conta in ing contas inanta , say t» c a r r i e d off n
under highly dry an4 windy condlt iooa. The Upact of aite
operat ions in these cond i t ions 1« not known. A f t e r coaplelUr.,
however , the s i te wi l l be a »uch reduced aoyrce of f » f f «Uc airborn

a.

CM
OD

Oo

Si t e worker * wil l be proper ly t r a i n e d to abide by *.,f,
at ta in the ftixittus p o99 l b l e * 4 f e ( y dur ing

wil l only be transported l«i an off alU I«n4f;; i lt> d* * . . , » » t
coftpi lance with KCM, the Ifitent of KCM wi l l b* s a t i s f i e d . 7n« wa s t » »
will oot b* reduced In t o iU l t y , »abll ity or »ulu»p before

ftuiea

By following the transportat ion ru les , all co«*<jnSUes along
to the off t it * disposal (ac l l l t l e t wil l W assured
•afety In transporting the conlaatnated waste.

r<*it»
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T«ia* Sol id Waste Disposa l Act (TSUTM)

The above dlacuas ion of RCRA appl ies to aceting this Tens rule.

Alternat ive 17 provides cospltt* conforaanct with the air, water and
ROs-A regulations while • inimitint tht long t«rs combination of th*
• lr and wate r . It docs not confora to CEKCLA, as aaended by SAKA.

Co&foraanc* to p#rtln«nt r«|ulatlons is rated aod«rat«.

iUqulr«&«nts

Was t e t ranspor ta t i on pers its will be required of the t ran spor ta t i on
company, along wi th EfA ident i f i cat ion ouabern. Generator
Ident i f i ca t ion Dusbers w'.ll likely be provided by the Tw'C or CPA.
Man i f p s t Information wil l also be required for each shlpeent off K i t e
These are not ur.u»uai or d iff icu l t requireaenls .

00

oo

Ti « east of permi t t i ng I" ra ted

?M» a ! t«rnat lv » reaows highly contaminated »4(er i a l fur d i s po s4l ir .
an off n ! t e l andf i l l . TM<» »4ter la l wi l l be t ranppor l ed through tt)«?
coasun l t/, a f a c t which can be expec t ed to ra lne eencefh abuul Ihp
potent ia l for acc iden t * ! ftpl l l . I t pro t e c t s the c lean a ir and c l ean
wa t e r . Acce s s to the s i t * Is st i l l Halted to 10-1 ) day* per year .

Alterna t i v e 17 receive! a low to aoderate cowsunliy concerns rat ing.

OD the evaluat ions presented above, the overal l laat ltut loo«I
requlreaents ratlog for off s ite disposal la

0>0*V
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Alternat ive 21 - Soi l Flushing

o CoDforaancc to ARAR'a and Other Regulations

CERCLA, as amended by SARA

The soil flushing alternat ive involves the permanent and signif icant
reduct ion in volume, and off site reduction in toxic lty, of
contaminated mater ia ls . Thus it conforms Co CERCLA, as amended by

Clean Wate r Ac t , Water Qual i ty Cri ter ia

by removing the high concentrat ions of contaminants from the B i t e ,
proces s ing thes in soil flushing treatment units and returning th«-
treated soil to the land, local streas * will be protected and water
qual i ty c r i t e r i a will be adhered to. The aajor Icpact is the reduced
poss ib i l i ty of off s i te surface water s j igrat lon of contaslnants.

wil l help to protect the quality of local streas i .

CO

oo

C;?an Ai r Ac t

?w«itiv« dtist V. 11 be control led dur ing e i c ava t ton . The
e i i s t f t t h4 t dual , conta in ing cofitavlnanm, » »X be ct i rr led off »Up
under hifthly dry and windy cond i t i on * . The iftfaet of s i te e ic *v a t l t >n
op«ration» In thete cond i t i ons is not kne*n. Af t e r coo^let lon,
however, the s i te wi l l be a reduced poten t i a l source of off s i te
aSrborn* contas inants *

KCM,

The p«rfonsance of ihls alternative relative tc the criteria specified
la *0 CFfc, lection 264 can only Ue evaluated a f t e r a test run of the
conta»ta«ted soi l . Hywever, e»pected removal eff ic ienc ies for the
organic coolealnania should ticted the regulatory requlres>ents for th i s
alttroatlve.

4-49
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, 4V an Section 179

Th* w««t« ftat tr la l reaovrd frus tht alte will be la full ceapl l ince
with the regulation* toven.in* the tr«n»?4riatlon of h*««rdous vaate or.
pub l i c thoroughf Aft * .

'-SKA

i l te worker * ) will b« properly tra ined Co ullde by work
a t t a i n the feaxlauc po*ilbl* » a f?ty dur ing cleanup.

rule *

of regu lat ions IB oo

O
O

health If ipact* ar«
Ing Ihc con^aVtvsUof, froft th* watt? »ateri«l». The trealtent
l«ft wuyl«S o r d i n a r i l y re-|y!re tt»« a pp l i c a t i o n for
* i tu lu4inf t Nat iona l Po l l u t i on Dl » < h4fge Elvft'.nal ior»

ft, atid « Teft^f t Wa t e r CofAtae lon 4U£harg«

per»it« w i l l tw f a i r l ylh» ir . t »nt of HIP
flf th? va»e of

TM» AllvrtMHivt feduceti the t o t l c l t/ of thf cotitaclnated »«t«fUl on
• S t e by rv»ovSog tht coota tJoantu «n4 protect * the *ir and * * t e r »

, It wuy;j not complete ly »a t l t fy th» coftftunltr concvfb* In that
to th* «Ue It ft t i l i r ee t r l c t ed to 10 - 1) dayi 'yetr .

, thtt alternalUt rece ived a »<»4eratethlft

0104V



jn tl.c evaluat ion* presented above, the overal l Ical ltul
requ i r t senta ratlr-3 for alternative 21 Ik »oderatc to

l eraat ive 22 - Conso l i da t i on/Capp ing

to AfcAR't *nd Other

Cosaol ldai ion/capplng doea ooi reduce the voluae, toilclly or mofc:^ ' . ty
of contfl*inat«d Mater ia l . Therefor * , it doe* not confers to Sec II en
i : : ' b )U) of CtRCU, «» aa^nded by SVA.

Wate r A c t , Wa t e r Qua l i t y Cr i t e ru
00

6> re&ovlr.g the high concent rat loni of contaalnanta fro* the alte er.1
p lac ing thea In « coraolHil Ion cell, local atreaat will Ue protec ted o
nr,^ water qua lHv c r i t e r i a wil l be a4s< > red to. The ft^jor Icpact 1* the O

of off B i t e a u r f a ^ e water ft lgrat lon of
rea^v4l wil l Nc , r to protect the < ;v4l l ty of

Clea t * Mr Act

win be c o n t r o l l e d duf lMt e > c « va [ l g n . Th*>
e t S » t * that duftt , cpnt i l n lnn con l a * l t > * n t8t Wf be c a r r i e d off t i le
ufider hlitMy < 1 r/ and windy cond i t i on * . The lapael of * ! lv *ic«v«: ',..t.
operatlcmii In theae cond i t ions 1» n<tt known. A f t e r covplet lon,
however, the a l t * wil l be a reduced (mtent la l auurce of off a i t e
airborne cootoaUnaata *

01HA

lit* worker* w i l l be proper ly t ra ined to * b i d e by work Mfe ty rul«« to
alta lo the •ailemo poiilble tafety 4url%4 cleanup.



KCRA, Land! 111

Th« cap will b« destined to RCfcA requlreatnls . The consol idat ion cell
vill not oeet other RCRA land! Ill requirements The Intent of KGU wil l
be part ia l ly sat i sf ied because the natural toll propert ies and the lac*
of a near-surface groundwsttr will serve to Isolate the »aterlal . The
wastes will not be reduced In toalc'.ty, nobil ity or voluae t«?ore
conso l idat ion and capping*

Alternat ive 22 provides partly coaplete contoraancp with the air , water
and KCKA regulations while BlnlaUlne the long term combination of
the air and

Conforaance of a l ternat ive 3 to pertinent regulat ions is rat«?1

Fera l t t lng

conso l idat ion ce l l des ign IB not In cgnforaanc? w i th
p J J n e s and ru les . The intvnl of lh» ap^ l l ca l lp perxl l » » l . l not
aft there wil l bp nv l e4cN^ l^ c o l l e c t i o n or de t e c t i on

OD

O
O

T>.» ea » e of penci l l ing Is ra t ed low.

o Coasuntty Concern*

This a l t e rna t i ve reknves MgMly conlaftltxited s i4i i > t i a l for d I » { >Q » a ;
an on e l tr consol ldal loo ce l l . It protect s the c lean air anl c l ean
water . Acces s to the s ite Is st i l l ll«ll«4 to 1 0 - 1 5 day* p«r yea r .

Alternat ive 22 rece ived • •odernte cowtunlty conc »rn«

ftased oo the evluatloos presenled above, the ove ra l l Instl lut lon*l
requlre«enls ratine, for •Hernat lve 3 Is low to * > < >4»rate.

4-52



llffllH Hiitliiiiltlli

- . 3 . 3 Sumaary of Institutional Evaluation!

T-.t ind iv idua l and overall Institutional rating* ar« pr««ntod In Tat lq 4-3
i-^r each alternative.

CO
00

oo

:i 0)0* V



TABLE 4-3
SUMMARY OF INSTITUTIONAL REQUIREMENTS EVALUATION

MacdUl
Alternative

Conformant <
to AKAR't*nd Oihtr
Regulation*

Pcra l t t l s j Coasunlty
Concerns Overall

1. No Act ion Low High Low Low to

Modera t e High
to H^> CO

3. Moderate High Modera t e Moderate v~
to High O

Total :ss? High
to H i g h

i l . t o ta l If iSin H i g h
-eratlcr, to H; t '

1 7 . : f r t 43::u;u Modera t e

21 . So i l High

22. Conta!na«nt Low
ConBo l i da t l un^
Capping

IP
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IMPACTS

Uch remedial alternative wai evaluated for beneficial «nd deleter iou*
• svlror-aental effec t ! , with considerat ion to feaaiblc al l igation aeaaure* .
The Resedlal Inveatlgation did not Include quantitative or qual itat ive
•aopllng of envlronsental speciea, therefore the aaaeaaaent of
environmental iapacti la bated on aubjecl ive evaluation. The relat ive
degree to which each alternative would Alleviate the hdverae all* iapacta
•ill be compared, aa well at addit ional atreaaes that alght reault froa the
cleanup aeaaurea theatelvea.

Aapecta wMch were conaldered for beneficial effecta were the final
environmental cond i t lona of the aite and the laproveaenta in husan u»<>
r«»ourcea. The analy^la of potent ia l adverae condlt iona concentrated on
e f f e c t * occurr ing dur ing lap}«aestatlon of the reaedUl act ion and the

ftUl^at lve ae^sures which could b« incorporated into the dea ign .
dur ing conatruct lon are ant i c i pa ted to t>« minor , by incorporat ing

contro l and atont wate r runoff control into the dea lgn .

for each a l ternat ive the benef i c ia l e f f e c t * are aaa igned , an a group, a
• Ingle rat ing of "low," "acetate," or "high," ind icat ive of how wel l the
a l t e r na t i v e proaotea env ironmenta l c on c e r n s . Such benef i c i a l e f f e c t * woul
be the reSQva l or dea t ru c t l on of «Ue contaminat ion , r e s tora t i on of a l te
uae, and reduct ion of contea lnant a i g ra t l on . Adverae e f f e c t * of e«ch
a l teraat lve are t rea ted In l ike fa»h lon« I . e . if adverae lapacta are
pre*ent and not a i tUaled, the a l t e r na t i v e would get a lowered rat ing .
Adverae e f f e c t a Include teaporary or permanent reaoval of vegetated area * ,
potent ia l atgrat ion of contaalnatita during construct ion , and cunatructlon
relied dual aod oolae lapacta. A rat ing of "High" la aiwaya on the
favorable aide for each cr i t e r i on ao that the rating* can eaaU? b?
coablaed. f lDal ly« each • i t eroattve la c ia lgned an "Overal l Knvlronaental
ftatlog" Indicat ive of tta relat ive f avorabt l l tv .

Oo,-J.
O
O
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Evaluation of Envlronaental lapacta of Remedial

Alte rna t i v e 1 " No Act lor

c Benef i c i a l Ef f e c t s

Only through altt access control (fenc ing) , which a f f e c t s the
population pr imar i ly . SB there any benefic ial effect . Local w i l d l i f e
vll continue to be exposed to pest ic ides . Therefore the rat ing for
benef ic ia l e f f e c t s are low.

c Adverse E f f e c t *

Si t e cond i t ions will get no worse over t ime, but In the short tcra,
adverse e f f e c t s will be the saae. No field surveys of Indigenous
wi ld l i fe populations were conducted, nor were any specimen* co l lected
for laboratory analysis . However, casual observat ions svade during the
Kesed la l Invest igat ion by field stapling crews Ind icated th*t th«
an l s ^Ja on s i te appeafad to be una f f e c t ed by the con iASlna i e * » c l i o or.
s i te . A local hunter obnorved that the j aCk r a bUt t h^d unusual bua; »
on the ir bod ies , but this va» Dot substant iated by any d e f i n i t i v e
s tud i e s * A sore def i n i t i ve a0»e * sa < * r > l of adverse envlron»enta'. e f f c u i
would requ ire a s i g n i f i c a n t atudy e f l o r t . w i th the oo ac t ion
a l t e rnat ive there wil l be cont inued eiposufe tv s i te cpnl«»lnat)or. *N,;
• Igrat lon of contav lnan l s in to areas not cur r en t l y a f f? t l o < 1 .
the env ironmenta l laprove»ent of adverse e f f e c t s 1* low.

The overal l rat ing for the DO act ion a l t e rna t ive Is low.

oo

OK) 4V



AIt«raat iv« 2 - Contalna*nt Without Tre«laer.t - Capping

o fteuef lc la l Effec t *

Isaediate btotflcUl effec t s will b« obtained by iapleaentatlon of the
capping alternat ive. Site haiardB will b« Isolated, tipoaure to
contBttloatlon will be reduced, and «U rat Ion of coot«al&Atloo will b«
controlled. Capping coottructton actlvlcits require llt'l-
«icav«tlon, BO it wil l h*ve « Boiler role lc generating " duBi
than other alternatives la which excavr-.loti IB required. U £ IB
rated M^h ID beneficial e f f e c t * .

0 Advent E f f e c t *

It 1» in the long tertt that capping »UBI b« evuluaicd la terms of
adverse e f f e c t * . Maintenance pUy» a key role In deleralnlnj whether
the Bi t e ft*y havP future adver se e f f e c t s * Proper ly »a iata lned, the ca
should provide good protect ion, however In the event of cap fai lure,
s i te Cff r . t a t tSnan t * have not b^er, reduced in t o n l c l t y or voiufip ani wi l l
cont lnuff to have adverse i spac t f t CaB ind icated In Al t e rna t i v e 1 ) i f
they

CM
ON

Oo

Ir.e rat!t«r. for adverne e f f e c t s Is aoder«te for capping due to
unc e r t a i n t y of long-ten ai lntentnce *

Tf,« over*: 1 , r a t i n g Is Moderate to Mg h *

W



Al :«rr.*t iv« 3 - Contalnnent Without Treatment - Landf i l l

&*neMcla l LMvcta

lasedlate beaef i t i will reault froa removal of ilte contaaloanta and
d lapoae l In an on altt landfill. Slt« hatarda will be Isolated,
eipoaur* to cootaalnatlon will be reduced, tnd migration of
contaslnai lon will bt controlled. Thlt cleanup alternative provides,
for ttable , long lens coatalnaent of contas ia*nt » . Acc«i» to th«
la l&prowd, though ll&ltcd to 10-1) dayi ptr year. Stora water runoff
qual ity would bt laproved hfcaua* the tource contaal&ated aater la la
have twcr. r«aov«d and placed In permanent laolat lon.

The landf i l l la de » l §ned to be a peraaaect aecure fac i l i ty , aad, vith
proper fta l&tonanv 'e * s igra i lon ahould not occur*

ON

oo
e f fe c t * are ral?4 high.

tl I

During conatruc t l on , ahort tera adverae lapacta could occur r* lai«2 to
coaatruct lon a c t i v i t i e s . Theae Include Increased lev«la of
con taa l nan t » In » t&m r u no f t * rea$v«l of Vfg«tat«4 are«H. duit
generat ion and cun» iruc t ion t r a f f i c noise lapacta. Th«s« caR b?
auacwnat con t ro l l ed by prov id i ng for nol»«, du » t < and •torwaier
contro l . K eM l d u a i contaa lnanta below the cleanup Halt could po»e «
lowvr level Ion* t *r * threat . There la alao the po ia l t l lUy of
contaaloant re leaae If the landfi l l l iner ahould fa l l . Becauae the
• • ter ia la leadf l l l '4 have not been t r ea t ed to reduce to i lc l ty .
or voluae, the ir migrat ion lapacta have not been reduced .

Tht rat ing for control of adverse e f f e c t a la low.

The overall environmental rating la moderate .
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Alt e r na t i v e 4 - Total Imaobl Heat lor, with Landf i l l

benef i c ia l E f f e c t s

In Alternat ive 4 the landft l l technology is combined with
Immobi l i zat ion of the contaminants . The level of protec t ion *nd r i » p
of fa i lure obtained by combining laadfill ing *nd imaobilltatior, ar«
favorable, compared to the technologies by themselves. Si t * hazard-,
wi l l be i so la ted , eiponuie to contaminat ion will be reduced , and
aigrat ion of contaminat ion wil b« control led. Wi t h the iaoobl l l tat Ion
treatment appl ied to landfi l lod aat«rUl t an add i t iona l level of
env ironmenta l protec t i on li provided In the reduced mob i l i t y of the
con tam i nan t * . The r isk of future leakage and m i g ra t i o n f ro s tf.«
l andf i l l l i very lorf. Therefore , the benef ic ia l a t p e c t s of th i s
a l t e r n a t i v e are ra t ed high.

O
O

Adver s e E f f e c t *

Keft ldu . i l contao l t i - in tf t wil l remain or . M i t e belyw the c leans ; l im i t * .
TticBC rea idua lu could po»c a lower level long tens threa t . The wa n t? *
rea. i ln on s i t e In *n iouaobi 1 1 zed a ta t f encapftu la tod In a »CC »T * l lr .r i
l a n d f i l l , wh i ch h-iB a fu t u r e pQ »H l t l l l t y of f a i l u r e . I f (*'. - k h . > u . :
occur t ht- r i »^ "f c o n t am l n n n t m i g r a t i o n Is m i n im i IP 1 by tf»«- r e d u c e !
mob i l i t y of the con tam inan t « impart"" ! by the ImaoMl '. sat \ ̂ t.
p roce sn Th c r e l < ; r p , t h e adv e r s e e f f o r i n a r e r f l t c ! myJcr . i t , * > .

This a l t e rna t i ve IB ra t ed modera t e to t t i cnvl f f »c 1
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11 - Tota l Inc inerat ion

Ben e f i c i a l Ef f e c t *

Alte rna t i v e 11 Include* resov.1 and on Bi te inc inerat ion of th-
contaminated mater ia l * . Si te hazard* will be nin lmized. eipo.urc to
con tam ina t i on wll be reduced, and migration of on * ite contaminat ion
will be m i n im i z e d . The*e act ion * will reduce the long tens hazard* o!
the i lte and min imize th« further migrat ion of contaminated mater ia l .
f r om the * i te , The benefic ia l e f f e c t * of thi * a l ternat ive are rated

Aiver »c E f f e c t *

Tr.9 t r u c k i n g of the arsen ic aludge could, on rare occas ion^ to
tc. a c c i d en ta l *p i l lagc . Intrgduct ion of th i * ar *en ic *lud^f cv
cause » hor t tern degradat ion and trauma to the environacnt ar.rj
o rgasUat . The volume of this *ludgc i* expec ted to be low. t h e r e f o r e
the p o » » S t l » adver s e e f f e c t s of a t ru c k i ng a c c i d en t are miru
I r , : l n c ra t i on i * ra ted low t o » t ; f ] crate in con t ro l of
env i ronmenta l e f f e c t * .

in

Oo

AHer r . a l l v * 1 1 has been rated
• o v i r ooa en t n ] e f f e c t * .

In tin? o v e r a l l r«i I . . ( . «f
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Alte rna t i v e 17 -T o t a l O l f a i t c

o jJeacf lc la l E f f e c t *

Alterna t i v e 17 include* reaoval and off § l tt disposal of al l
contaminated Bat e r l a l s * Si te contaminat ion will t>« •Inis lced, exposure
to coatas inat ion will be reduced, and migration of coatas lnat lun wi l l
be o in ia i zed . Off cltt eiposure Co th»i« contac lnar .t • will be
control led by th« vicur? disposa l s i te , which will be a coaaercUl
approved landfi l l or dcvp well in jec t ion faci l ity. Given the
e f f e c t s the env ironmenta l benef i t ! of Alternat ive 17 MTF rated

v0Adv«r«e Ef f e c t ! O

*=d-
Th* truck ing of the cont^o lnatcd aoterUl could, on rare occas ions , U -_
nub jpct to acc identa l ap l l l a g e . W i t h the volume of truc^ Ir , *
Jn th i e a l t e r na t i v e (over 700 truck l oad s ) , the r i sk of 9
t ran spor ta t i on re lated a c c i d e n t ) po» * IMy renult lmf; In an
f lea je , 1 » a B l ^ n l f l c g n t con c e r t . . A I »9 the p ' f f » » I b3e fv l ' . u r e of
h l l e d lapu *a l I ^ c J l l t l g s I A a future adv?r » p Inc ident w i t h ar.
• rr iVlrona*?ntal l a j ' a c t * d?prnd ing on th« » ! t ? »pl«cie< i fur
adverse e f f e c t s are not cons idered t to j g r , but lh«y arp of
l apac l , t h e r e f i«f r the rat ing is Iww.

J7 h « » been »r{«>fAi«. i t- l t »
environment . ! e f f e c t I he
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Al t e r n a t i v e 21 - Sol i "]lu>hinit

Bene f i c i a l £ f f e c t §

ve 21 Include* reaoval, oti-ili« treataent , and ol? t i t e
4Upoft«l of tht contaminated residual aaterlcU. Si t * hatarla wl l : »
resoved «nd alnlaUed, cxpoaure to conta&lnatlon will t» r«^c*d, «r.:
k i g ra t&on of cont«ainatlon will ix alnlftUcd. The i»pl*a<?fiuilon of
• oi l fluihlog will txtrtct chcalc* ! contas loantt Jros the B< , i i » BO t;,
t r ea t ed •olU can be r*-appllfld to the excavated a r ea s . Th«
envir«n»*utal benef i t * for Alternat ive 21 arc rate l h lgJ i .

f the aracn l c alujg« and organic aatcr la i cou ; i , Or. rar
b? subject to aCvUcn t a l ap l l l age . f. l lher of these coul i

f f?$or . t a d i f f i c u l t c l e an s ; . Cosa l t l e «dvsr * <? e f f p r t e a r s t r » ^ s -4 a r - 1
t o i l cMy t« pnvirwnf ior . ta l re^p^tgr * In the vU lMty of »uc^ a np ' . I I .
f l t/ f i p l *-e f cJw3gp9 to be reayv* <3 froa the soi l f l unMnt p rwc * »5 «m t
hlg^.:y c^ncpfttrated and »or» «obllc than lit ih» »oi; t>«:rl». t ' . c ; r

e f f r r t or , r t r o p t s r r w i l l be • I g n l fUan t . Thr to ta l
w i l l be re l a t i ve l y o» * l l a? that the l lkelu^ocj pf

t r a r . » p o r t a tSwr - a c c i d en t rt »u i t ln« In a »p'. I I in aU<.
A l t e r n a t i v e Jl I * r a t e d low t« aodefate In

oo

io

Alt e r na t i v e II had be«tt rated frv^rat* tn It » ove ra l l * T f » c : « or.
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rna t i v e 22 - Containc«nt WUf.out Treatment - Con s o l i d a t i o n 'Ca j ' ? i r .

Benr f l c l a l

In Al t e rna t i v e 22 laaedlate environmenta l benefit * wlli result f
resoval of on s ite contaminat ion above cleanup Halts . These
coDtae l na t ed auterials will b« consol idated ID A coeaoa u&llnod
where placoacnl of • fcCKA cap will coapletv the encapsu la t ion of
was t e * . There is oo lapaci on groundwaler, and soi l
prevent downward migrat ion of the contaelrunt •. T!-.e
con^o l l da t lon/capp ing cpll will tw »ecur«ly fcnc«4 to
d i s turbance of th« cap. Annual •atnten«inc« will tw? requ ired to
t ha t the cap re ta i n s I ts In tegr i ty to prevent env i ronaenta l * * rof iurr

e f f e c t s are

»Nvr t tert tNp CQ t t s t r uC t i v n re l ^ t e- l e nv t r vn » p n t4 l e f f e c t *
i n c reased levels of con l a&Inan t s in local aturs runoff *

Ir. t

du»t . These f f f e c l s c«n be
a^l » l c ,r » * f^ter c o n t r o l s . Cvn^t rue 1 1 vr.
lh l » a l t e r n a t i v e due to the r«"3«c:«ti dl
co&sa l l d« t Ion ce l l cottpafeJ tw a RCXA

o f f f t l t p t r a n s p o r t a t i o n e f f e c t s .

by

CO
ON

Oo

wi l l t»e
of

T <Ju * t
c ^ f i r

f^r t *>«

u l of adve r s e e f f e c t s t » rated •odera l e .

Ove r a l l envl rona«nta 1 e f f e c t of l f tp ! * * » nU n» AU o r r . 4 t ! v o ; ; i »
to

OJO*V



4 . 4 . 2 Suasary of £nvlron»«nt«l E f f e c t * Eva luat ion

The «svlronncntal «valu«lion *n4 rat ine * are iuaaarltcd In Table

ON

oo
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TAfllE 4-4
SUMMARY OF ENVIRONMENTAL IMPACTS EVALUATION

Remedia l
Alternat ive

Benef ic ia l Adv«rae
Eff t c ta Ov«r«13

1. No Act ion Low Low

Containment
- Capping

High Moderate Modera t e
to High

3 . Cor.ta inoent
- Landf i l l

* . To t a l Imno
- t i l i t a t l o n

Tcta i Inc ln
- * r a t I on

High

High

High

Low to
Modera te

Modera t e

Low to
Moderate

Mode r a t e

Ko i e r a l e

O-otn
oo

Tg ; 3 ;Of ! • ; High Low Ko-ir r^t c

H l f t S Low

H 1 fch M o.I P r a t c? Kt*4 p r 4 1
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4.5 P'JBUC HEALTH EVALUATION OF REMEDIAL ALTERATIVES

The following dUcuss ion describes the qual itative evaluat ion »nd
coff lparlson ol public health Impact! and protect ion for each reffledlal
Al ternat ive . Trie evaluation of each alternative Is baaed upon aaaess' .r.
the level of hazard poaed by implementing each a l ternat ive . Each
a l ternat ive la addr^s ied according to the detai led cr iter ia presented :
Table 4 - 1 :

Min im i sa t ion or Prevent ion of Chemical Releases ' , how well the
a l ternat ive prevents thfi release of addit iona l contaminants fr«s
the » l te or prevent * further m igra t i on of the contaminants .

O
Exposure s Dur ing Remed ia l Ac t i o n : the level of conta* !nat ion tc ^
which worker s or nearby re s i den t s are exposed dur ing the cour t? of T~
the rcBcdl. i l e f f o r t . —^

Lxpoaure s Al t e r RcreMUl Ac t i o n ; the cont i nu ing ,
c on t aa l n a t Ion wh i t ! , wi l l reoalr, In the v i c i n i t y of the sl ip f- :
chron i c exposure a f t e r the r emed i a t i o n I s over .

Oth e r c r i t e r i a which were r«-rf,o»en<1pd for c o n s !4? r4 t lor. by EF'A
docuorr. : * (US i lPA ISB'^J wcrp ooltted bv iaune lh»y werr a i r uady
under o the r auc t i on * o( the eva lua t i on , were dupl l en t iv? of
c r i t e r i a o! this sec l lon , or were inapp l i cab l e to the a- l l v . Ttieup

the capac i t y of the «1 ternal 1 VPS to * l n l a l * p or p r even t
-- covered untfcr the eipoaurvs dur ing , and a f t e r , remed ia l Ion,

the chemical re leases not Bln lml i ed or prevpniH — lnc lud <?< i lr
the c r i t e r i a for chemical re lease * min la l ted ,

relevant and applicable ntandards are, or are not. net ~
descr lbed in the AAAK aectloas of th« Inst i tut iona l evaluat ion
(Sect ion * . 3) ,
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o ad ju s tment * which had to b« aa£« to a t anda rd * . c r i t e r i a .
adv l aor i ea , or guidance -- alao deacrlbei! under the AKw.a (Sec t to
4 . 3 ) .

o expoaurea during IspliSentalion - In all caaea «ic«pt no acl lor. .
the only public health hatarda are construct ion hoards, pr laar l l
to worfcera ; coataalaant eipoaures ar« Bids*! and ahort- i er * .

»y the general rule (Section *. l) that the higher the evaluation, the
the a l ternat ive proaotea th« intent of the cr l terUr, In ach iev ing the
reaedlal ot ject lvp i , the tersa "high", "•operate", an<t "lo«" a lgn l fy th^
publ ic hea l th 1» well pro tec t ed , aoderate ly protac te- i , or only tinl«a:iv
pro t e c t e d , re §ppct I vely , by the a l t e rna t i v e .

£va lyat lqn of futi le Mga l l h fcr

Al

CM
Otn
T—
Oo

Aa i n d i c a t e d
pr even t t/r a
1 vw.

the no a c t i o n al i«rn<M : r.'>t
I t *

fctp(?»uro thir

The only eiponur* dur ing R«»«"JlaI A c t i o n W9* ; < * t« that
fenc ing con t r a c t o r . No other wor* la being <?««». no
work in con tam ina ted area * la c B p e r t * 4 * ti?'»«ur* In
be »lnl»al. Tl»e rat ing for con t ro l l i n g e i^qt^te la
contro l act ion In contaminated ar * aa are ta*«n.

a l n c?

fctpoaurea Aft e r Re*e4lal Act ion



Si t e condit ion* rtaain thi t*i«, therefore , th* r a t l& £ 1§

overa l l rat iag for the no act ion alternat ive IB low.

Al t e r n a t i v e 2 - Conta inment Wi t h o u t Treataer .t - Capping

c Kin l t t l ca l loo or Prevent ion of Cheolcal Re leaae

VMle th la a l ternat ive doe* not el lalnal* al l migrat ion of con ta&l&atc i
sater la l froa the tit*, it rcducci it » l *n lf Icant ly. The rat ing for
the a l t e rnat ive ia

During Act ion

, const ruction, deaotl Heat ion» «nJ s ite
l i uppro i l f tate iy a J ftguth d u r a t i o n ) , Ht lU oipoaure to t? .?

n l » IB expe c t ed v ia Inhalat lgn. Cona l tu c t l on vorker t , however ,
be ?ipy» <?i to ttlnof eipy»uf? fro» init iation gr d i r e c t c o n t a c t ,

f t ? t M »

Oin

o

Af i e f Act i o n

c l«4nuf , l i t t l e
Hie r a t i n g

In e xp e c t e d v ia In ' t t ia l lo t i or
t h i n a l t e r n a t i v e In »u4«r * t e l » Me * -

he
to

pub l i c t t ea l l t t a f f o r4 «4 t»y Al t * t t » » l I *«• « U

o Hln l aUat i on or Prevent ion of Ch»aU»l

Vhtle thi * a l ternat ive do«a not tl i tt loate all attrit ion of
•ater la l fro* «lte, It r«4uc«a the aource a t g n t f Icant ly . The rat lnt

QJQ4V



fcr the alternative Is moderate.

o Exposure * During Remedial Action

During mobi l izat ion, construct ion, demobi l izat ion, and site r e s t o ra t i on
(which is approximate ly a 4 month durat ion) , little expoaurc to thf
res idents Is expected via inhalation. Construct ion workers and
excavat ion workers in particular, however, could be exposed to
s lgn i f l eant exposure from inhalation or direct contact , therefore ,
protect ive clothing and respirators will be needed. The rating for
th i s a l ternat ive la moderate .

o Expo su r e s Af t e r Reaadlal Act i on

A f t e r c leanup, l i tt le exposure i s expected via Inhalat ion Cdue to
reduced du s t i ng ) or d i rec t contact (duo to land use r e s t r i c t i o n ) . rt,<-
rat ing for this a l ternat ive Is moderate to high.

Tf.e overa l l p«tllc hea l th pro t e c t i on a f f o r d e d by A l i r r n a t i v i ? 3 it mo d r r - . t r
to h i t 1 , .

t. - Tota l laaobll i zat I on

Kl r . I f cUat i o r , or iTewntlon of Chem i c a l RP I . ,BF

Whi l e th i s a l t e rna t ive doa» not e l im i n a t e al l m i g ra t i o n o! contam!f t« i *- <
ma t e r i a l f rom the » i t e , i t reduces th * source s lgn l f l eant ]y . The
rat ing for the a l t e rna t i v e on this account Is Mode ra t e .

Oin

During Hemedla l Act ion

During mub i lUat lon , cons t ruc t ion , t r e a tmen t , dfmoblHial lun. and s i t r
restorat ion (which la approximate ly a 6 month durat ion) , little
•spoaure to the residents is expected via Inhalation. Construction
workers, excavation workers, and treatment operator! could be exposed
to s ignif icant exposure from Inhalation or direct contact, therefore,
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protect ive clothing and respirators will be needed. The rating for this
alternative is moderate .

o Exposures After Remedial Action

After cleanup, little exposure is expected via inhalation (due to
reduced dusting) or direct contact (due to land use restrict ion). The
rating for this alternative is moderate to high.

The overall public health protection afforded by Alternative 4 is moderate
to high.

Alternat ive 11 - Total Incinerat ion

o Minimizat ion or Prevention of Chemical Release

in
Otn
N—

O
While this a l ternat ive does not eliminate all migrat ion of contaminates^
material from the s ite, it significantly reduces the toxicity and
voluae of the was t e . Because the toxic i ty is reduced, the rat ing for
the alternat ive is high".

o Exposures During Remedia l Act ion

During mobi l izat ion, construct ion, treatment , demobi l izat ion, and s i te
restorat ion (wh ich is approximate ly an 18 month durat ion) , l ittle
exposure to the residents is expected via inhalat ion* Cons t ruc t i on
worker s , however , could be exposed to s ignif icant exposure from
inhalation or direct contact , therefore, protect ive clothing and
resp irators will be needed. The rating for this alternative is
moderate .

o Exposures After Remedial Act ion

After cleanup, the organic hydrocarbon toxicity is greatly reduced
The toxicity of .rienic can not be reduced; therefore the artenlc
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sludge remaining from the treatment process will be conta ined in a
secure landfill off alte. Although the same potential ex i s t s for
fai lure as Alternatives 3 and 4, this alternative only contains
arsenic, a relatively 1 tamo bile waste . Therefore , the exposure rat ir .K
is high.

Ine overall public health protect ion afforded by Alternative 11 is moderate
to high.

Alternat ive 17 - Tota l Of f s l t e

o Min im i za t i on or Prevent ion of Chemica l Release

The evaluat ion of the re lease of chemicals for this a l t e r na t i v e Is the
same as Alternat ive 11. The rat ing is modera te *

c Exposures During Remedia l Act ion

The eva luat ion of the expo su r e dur ing remedia l act ion lor th i s
a l ternat ive is the same as Alternat ive 3. The rat ing for th i s
alternat ive is moderate .

Tr. i s a l ternat ive involve* * the off & l t e t ran spor ta t i on (est imate! at
about 320 mi l e s ) of al l the contam ina ted mater i a l ( e s t ima t e d *t about
730 truck loads) . Thu s , I t has the h igheot r isk of a c c i d e n t a l s p l lU
of contaminated mater ia l during transport .

0 Exposures Af t e r Remedial Action

Oin̂
—-
O
O

The evaluation of the exposure a f t e r remedia l act ion for this
alternative it the same as Alternat ive 11. It it assumed that the
Increased risk to the population surrounding the oft site landfil l,
to the disposal of CCA was te s * is Minimal because It will be a
commercial facil ity* The rating Is noderate to high.
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The ov.r.i: public hc.lth protect ion afforded by alternat ive 17
to high.

Al t c rT .a t i v e 21 - S o l ] FlutMng

o M: n i& l :4 t l o n or Prevent ion of Chaalcal Relcaae

W>,l le thii a l t ernat ive doea not el iminate al l Blgrat lon of contaminated
aater ia l froa a l t e , It reducea It ilfnlf Icantly. The rat ing tor the
alternat ive IB •wierate *

LipoBure i Dur lr .x Kescd la l Act ion

^n, con»t ruct ion , trea iaent , dcaob l l l ta : Ion, and a ! t f =
re s torat ion CwhUh la approi laately an 19 aonth Ora t i o n ) , l ltt lt

to thp ro » ldent » 1ft expec t #4 via Inha lat ion . C^r.nt ruct lcn
however , could be exposed to s ign i f i can t eipoaur« froa
n or d l r < * c . t c o n t a c t , there fore , p ro t e c t i v e : loth!r .n

r ^ tT r § *1J 1 t,«t n e?d e4 * TTip ra t i n e for th i s u l t e rn i t l ve

otn
oo

o L x £ v » u r e » A f t ? f CM

Af t ^ r cS e a n u p . l i t t l e e i^oo^re U «•*» •? i«4 vU |f »h4Ulloh t <S ^ e t
re^cefl iu s t l nr^ «f d i r e c t c™ t * c t («w tg U^ U%B r *M r i * t l P * » )

ine f - > r ihln a l t vma t l v e la

overa l l public K-a l t h p ro t e c t i o n
to

by AU-rnaUv- :i u

o Kln lBU.t loo or »r»v»ul!on of O»e«lcal Releaae

Vhllt thta alter iMllve doea not tlUlnate all •lftr«tI9o of
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mater ia l from site, it radices the source significantly. The rating
for the alternat ive is moderate*

c Exposures During Remedial Action

During mobi l izat ion, construction, demobi l izat ion, and alte restoration
(which is approximately a 4 month durat ion) , little exposure to the
res idents is expected vis inhalation. Construction workers and
excavat ion workers in particular) however, could be exposed to
signif icant exposure from inhalation or direct contact, therefore ,
pro tec t ive clothing and resp irators will be needed. The rating for
this a l ternat ive !• modera t e .

o Exposures Af t e r Remedial Action

Afte r cleanup, little exposure is expected via inhalation (due to
reduced dust ing) or d i rec t contact (due to land use restr ict ion) .
rating for this a l ternat ive Is moderate to high.

CO
Oin
oo

The

The overa l l pub l i c hea l th protect ion af forded by Alternat ive 22 is moderate

* • • : . ? 5ufti.iry of Publ i c Hea l t h Impact s Ana ly » i i

T.Ue 4-5 1. Included here ss a synopsis of each of the aspects af f e c t i ng
the var ious c r i t e r i a , the rat ings for the c r i t e r i a , and the overall rat ings
for public health lapacu.
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TAJJLE 6-5
SUMMARY OF PUBLIC HEALTH EVALUATION

Alternat ive

1 . No Act i on

2 . Containment
- Capping

3. Containment
- Landfil l

_. , .

Hlolalxation
of
Ch«alc«l
B«lMi"

Low

Moderate

Modera t e

M,. A _ m > • —

Eipo»ur«i
during
Action

Low

Modera te
to High

Modera te

If ** * * . * • » . * * • .

Eipoiurei
«ft*r
R«sedlil
Action Ch,'or»:;

Low Low

Moderate Modera t e
to High to M l j t 1 .

Moderate Modera t e
to Higft to Hig\

ON
Oin
oo

-t i iU-Uon to Hlg^i to HiEr ,

-« fa; 1 wn
Hig h

High

1 7 . To ta l fal
to High to

2 5 .
Hi t '

Connol 14* 1 loft t u High tu HU < .

f t -7*



4.6 c:s: ANALYSIS

The deta i led cost analysis cons i s t s of the three steps at spec i f ied In t
EPA Guidance on Feasibil ity Stud ies under CERCJ-A UFA 1985a ) : e s t lmat lur .
of co s t s , present worth analysis, and aeni l t lv l ty analysis. The
developsont of conceptual level coit es t imates is based oo th* concept^:
eng ineer ing performed for each remedial a l ternat ive as presented ic
3 .0 * rr.v cost est imates presented ID this sect ion are e ipres sed ID
do l l a r * and include capita l costs and annual operat ion and a4lr , t *n *nce
c o s t s . The cost e s t imate s are accurate to within -30 percent and
+50 pe r c e n t of th« final project cost as per the Guidance

l andf i
r epa i r

With r e spe c t to the future cost of remedy should fa i l u r e occur,
Alte rna t i v e s 1 1 (Tota l Inc inerat ion) , 17 (Tota l Off S i t e ) and 21 (So i l
Flush ing ) involve off site disposal of al l contas lnanto . It In asuus?
tf.al t " , » operators of those off s i te fac i l i t i e s would bear the co«t of
fa l lur i . Al t e r na t i v e s 2 (Capp ing) and 22 (Conso l ld i t i on/Capp i ng ) both

gn sl ip d i s po sa l by contalnaent without t r ea taen t . The ao»i l
fgr the se a l t e r n a t i v e a would b? c^; > f a i l u r e , for which an

','^9t ha* been Inc luded under Op e r a t i o n and Ma in t enanc e .
'. 1 vPe 3 (Landf i l l ) and 6 (To t a l tuobii Itat Ion) , both use a
l . Its suet l ikely fai lure aode is l iner f a i l u r e , becaus
' . v»t ha» b»?en inc luded under Opp r o t l v n and Main t enance . Liners ar^

t ipecte l to last for appro i la >ate ly 100 years , accord ing to »anuf actur«r » ^'~
l ining mate r i a l s , ttiere Is no s ign if i cant «ip?rlence on l iner fa i l u re '"•
the par t i c u l a r waste s Involved at the CCA s i t e . The Liner Cwttf>* l 1 M 1 1 1 r
test r e su l t s In Appends t are d i f f i c u l t to I n t e rp r e t , In that sos>e
parameter s appe*r to decrease in s trength , while others increase In
ttrenglh, compared to control spec imens. Presen t value cost of tota l
remedy replacement for e i ther Alternat ive 3 or * 1» approx imate ly
I 1 0 0 . O O C . 0 0 or less , aaaumlog *^ I n t e r e s t rate over a 100 year p*r lo <J.
finally. Mteruat lve 1 (No Act ion) Is lU*ly to fa l l since It 1 Delude * n"
remedial act ion. Cost of its fai lure la assumed to be at least the coal of
the oett cheapest alternative (22) t or about l l .6 ml 11 loo present worth.

cr

oo
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• . 6 . 1 Capita l Costs

All laportant f acl l l l le i/t qulpaer.t «od construct ion Nature* I d en t i f i e d in
the conceptual design were quantif ied and used in estiaatiat the cap i ta l
cos t s . The total cap i ta l com* wef* developed under two major categor ies :
i lrect costs and indirect costs . The major direct capita l costs include
such Iteas ss site prepara t i on , construct ion, equipa«nt ( bui ld ings, and
»«rviccr» coitft. Plat«rlal«, equipment, and installation conts for vach
retaedSal a l ternat ive w*rc derived (TOO l iterature aourccs, vendor quo t e * ,
*r,d previous studies . Table 4-6, which is placed at the end of this
sect ion , Inc ludes a sua&ary ot the capita l cost est imate * Ir .^ ludlng both
d i rec t and Ind irect cap i ta l coats . An Iteftlced breakdown of the cap i ta l
cast tst lft i tea for the remedial a l t e r n4t i v cB la pre sen ted In Append l * D tv

cost

'-° Ind i rec t cap i ta l cott« Inc lude e&gtnee r l ng , deatgr . , at!a Ir,1. »t rat I or. ar.J.
cor . i lngencx a l i ^wanceBt prepara t ion of

1 r.fyra^t Ion , a. i4 In soa? cases , sitahedgtrn. Sha *P !<j*rr,
«v» t s t n tp Ir.t^ con s i d e ra t i on «n? ad i i t l on^ l cost * cre^ i l cJ in fUir.* fr«>c
< v s ; -3?t l o f , of C9t > » t ry<rt igr, tp fur.c tlc»n* i l ope ra t ton * Th*
f - . r i n d i r e c t cap i t a l C9i t « e s t l » a t?9

tn
•r-
O
O

t«M Inj one jr 9! l <7w^r .cef l I > " i^i pf T-y * ' » l Dif
Cost, depend ing qfl ht/w v^'.l the tec hnoloji IP»
e » t a t l l s h e <3 atfS the uhfief l a S n t IP* Involved In

Cons t met

ttiftlneerlng aud des ign n?*r,*v*', *t - 121 of To t ^ l D i r e c t
Cot)»truct loa Cost , depending on the coepleft l ly of th«
«t>d •oc l l lary e^ulpaent oeeds .

o Ads i n l a l r a t lan ar.i lospec i lan e i p enne s t * - > * of Tota l U l r v v t
Construct loo Cost .

o fervU-ftelated Cgs t s i 0.5 - 71 ot tota l Di r e c t Construction Co s t .



o Shakedown Cost s : 1 - 21 of Total Direct Construct ion Co s t , addei
If the process requires preliminary adjustments in operat ion .

< t . 6 . 2 Annual Operat ion and Maintenance Costs

Th* annual operat ion costs for tach cost component were developed based on
est imated power demand, material and chemical quantit ies, and sampling and
analysis requirements . Unit cost rates provided by vendors were used to
es t imate some of these operation costs . The annual maintenance costa were
developed based on equipment replacement schedules and servicing
requirements , and general maintenance act iv it ies .

An I t em ized breakdown of the annual operation and maintenance cos t
e s t ima t e s for the remedial a l ternat ives is presented in Append ix D. The
tota l e s t imated annual operat ion and maintenance cos t s Incurred are also

in Tab l e 4-b .

CM

LH
v~
Oo

Present Worth

worth ana l y s t ) * Is used to evaluate the cap i ta l and opera t i on
maintenance costs that occur over d i f f e r en t time per iods of the remed ia l
a l t e r na t i v e s by d i s count i ng all future co s t s to a common monetary bas is ,
the pr« »«nt worth. Tti is al lowt the co s t s of the var ious a l t e rnat ive s to br
compared on the b aw l * of a s ing le to ta l co s t f i gu r e represent ing the amount.
of money, thai, if I nve s t ed In the base year and eipended aa needed , woul 1
be s u f f i c i e n t to cover ai l costs a s s o c i a t e d w i th the r«tn?dial a c t i on over
Us planned l i f e . The present worth of an a l t e r n a t i v e IB computed
Accord i ng to the fol lowing formula !

I
I
I
I
I

FW - (FWK ) CO + M) * TCC
n " 30 Yrs
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PW
PVF

0
M
TCC

present worth
present worth factor for an Interest rate of 4 percent and 4
period of thirty years
annual operation cost
annual maintenance cost
total capital com

Tr.e PVF is a function of the interest rat* and the tine period. An
interest rate of 4 percent and • time period of 30 year* was used to
develop the present worth according to th* EPA Guidance Document (EPA
I935c ) « It should be noted that no Inflation factor has been
considered in the operation and maintenance coit. Although maintenance
of arsenical wastes is expected to b« required In perpetuity, the
Guidance Docuaent limits the time period of ana lys i s (p lanned l i f e ) to
a maxiauo of 30 year s . Table 4-6 presents a luminary of the present
wcrth of each of the remedial alternatives including It* capital cost
ar-- the present worth of lt» operat ion and maintenance coat .

in̂_
oo

Sen s i t i v i t y Analys i s

A neni l t lv lty analyala o.iy be conducted to ai»9«» the «Moct that
assumpt ion! anvuc la ted with the de s i gn , lopletscntat Ion, operat ion ,
interest ra t e , and planned l ife can hive on the e s t ima t e d cos t ! of the
a lternat ive! . These assumptions deptnd on the Accura cy uf the d a t a
developed during the remedial invest igation an4 on pred ict ion of the
future behavior of the remedial technology and sre subject to varying
degrees of uncertainty. The sens i t i v i ty of the costs to these
uncerta int i e s can be evaluated by varying these assumptions and not i ng
tht effect on eiitlmated costs.

Sensit ivity of tht present worth of the opera t ion and maintenance costs to
interest rates 41, 71, and 102 was analyzed and is also •usmsrlted in
Appendix D. A» ahown, tht present worth of each alternative increases as
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5.0 SUMMARY OF ALTERNATIVES

This sect ion presents a summary of the detailed evaluation of the remedial
alternatives in terms of costs (capital costs and present worth of total
costs ) , and various evaluation criter ia including public health,
environmental, technical, institutional and community concerns. The
advantages and disadvantages of each remedial alternative are discussed and
the alternatives ranked.

A summary of the alternatives is presented in Table 5-1 . The advantages
and disadvantages of these alternatives are highlighted below.

In all of the act ion a l ternat ives , soil removal or treatment is to be
accomplished only on the soils identified to be above the cleanup level of
100 pps for th~e indicator parameters (DOT, toxaphene and arsen ic) . Based <-
on this level of potential residual contamination, site access will need to O
be l imited to 10 to 15 days per year.

in

Alterna t i ve 1 : No Act ion

The best feature of Alternat ive 1 is that it has the lowest cost (Table
5 - 1 ) , which is the cap i ta l cost of fence construct ion plus the present
value of annual f ence maintenance and mon i tor ing . If the no act ion
alternat ive were se l ec ted , the airport could not be used, even to a l imited
extent . Health e f f e c t u which are evaluated in Sect ion 1 .4 ident if ied
unacceptable risk of contaminant exposure as the s ite ex i s t s without
remediat ion. Regulatory limits on water quality have been exceeded and
would tend to get worse rather than better as time goes by. Contaminant
migrat ion would extend the limits of areas contaminated beyond the property
boundary.

5-1
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TABI .R S- l
SUMMARY OF DKTAU-F-O EVALUATION

Remedial Al ternat ive

1. No Act ion

2 . Containment - Capp ing

3. Containment - Landf i l l

4. Total lanobl 11 zat inn

1 1 . Tota l Inc tne rat Ion

17 . Tota l O f f S i t e

21 . So i l Fluahlns

22 . Con-iol 'Hit lor. '
C- ipp l n *

Techn i ca l
Feaa lb l l l ty
Rat i n g

Low

Modera t e
to H i g h

Modera te

Moderat e
to H i gh

Modera t e

M od e r a t e

Moderat e
t o H i g h

H 1 *», :

I n B 1 1 1 u t Ion.'! 1
Requi retnent s
Rat i ng

Low to
Moderate

Moderate
to H igh

Modera te
to H igh

Moderate
to H igh

Modera te
to High

Mode ra t e

M od e r a t e
t o H i g h

Low
1 1> M' > l r r 1 1 f

Publ i c Hea l th
Requi rements
Rat i ng

Low

Moderate
to High

Moderate
to High

Moderate
to High

High

^oderat e
to High

Male rate
t o H i g h

Mole rate
I c H It'll

Envi ronmenta 1
Impacts
Ha t i n g

Low

Moderate
to High

Moderate

Moderate
to High

M1 ode rate

Moderate

Moderate

Maler. it e
t o H i g h

Coat
Analys i s
( t 1000)

& 603

2 , 0 2 0

1 ,983

3 ,74 1

1 1 , 3 8 1

6 , 9 9 4

1 6 , 0 8 1

1 , 601

10 01 5 1 8
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Alternat ive 2: Conta inment w i t hou t Trra i amt - Capp i r . g

I>.r opt ion of capp ing or aca l lna ° *t thr a u r f a c c of com aalnalvd
oi thr » l t c ID an a t t r a c t i v e a l t e rna t i v e I t In c lmp l c to ucd*r«ta: .
«a»y to Imp l ement , and one of the l«ml coi i t ly nlt«rual 1 vea wh i ch 1»
p ro t e c t i v e of human health and the tr .v l ronment . At the CCA S i t * ,
capping would be Mithly « f f e c t l v f f , both n» a source con la lnacr . t
technology and an an l io lat lun ah le iX to p r o t e c t aga l nu t p h y s i c a l
contact with the waste * .

S i t e f e a t u r e s which f a v o r c app i n g ar c 1 ) tf , e l a p e rBeab l c n a t u r e uf t
• illi, 2) the lack of n ea r n u r l a c * ? Kf jundwat pr r * > q < u t r i ; r R . an i J 1 t f - < -
p c t c n t l a ] f u t u r e u » e o f t h e a i r p o r t .

unchanged I t , p l a c e . A J t h n j f c ! , t f . c f r r r p a o f c i g r a l l o r . a r c I n ; * !« • ' , f r - s
t ̂  wa» t rh , t ho com as, 1 nan t ft ar* r i ' < t r n . ! x j < o 1 In a < »M 1'. t v « t < > i ! *• 11 > . • •
v ; lu»" . 7 he- cap wju 1 d r P.; I ; t r c pp r j' »i ( S4 * r,t C t . f l : ; i c . A:, i < < . : . o t r w< t : • •
at th? a i r p o r t wyu ld not"! t»» c t j na t ' J e f the (*t»a« ' . t ', ', M y "f c » ; » ' . o ^ r c t
t h e w a a t r n I f i h ^ c ap v ^a J l n l u i t o J .

*. v't y < ' <a ; 1 I arc «• I » ;p- 1 q* ' '. c ,-c ' • ^ ! > = • i ^; ; - nt a '. i c t t . a j ; re c : • i
t f*c chvx l c a 1 j-a r aac [ e- r a a t P ni * ! t «'', . , • c '. It, vo ; t j * *- , i ui : . 1 1 > t. r » ! : . : i .

\'t t«ru« t 1 vr J ; COM * 1 )>»er, I w 1 1 h < > u t t r cat »ei ' .t i^t i M 1 I, »

Tt i 1 » a i l v r i i a t l v e In wen Hurt? a t t r a r t l v c t han c a p ) > l r , £ . < l^o i ( J the (A t
that con t an l n an l a arv r * » < > v c j and p l t cp- l In an on «ltc l a n - l f s l l .
kvcaua * the l a n d f i l l In to b« d v u l c ' . a t In a c t o r - l a n co w ' . t r\ H t > A . t f . e
r«»«dy of f «>r» Burr p r c t t v c t l o n tu t i-« • ( » > ' , r ur*» *tvt t hat. e »i j- 1 n a '.";>= .
aod a c h l v vop a n r p a i » r fJejr««« of r«t-< 1 at ory c c*«r I I an* * .

ON

tn
T-oo

Th«r* ar* dt aadvan t I K O N lo d i r e c t i nn^ f I 1 1 J n< • tv » n tho
naa iBpruwd , a »an-«a'1(> c onta I nnor.t i t r u c t u r * avich a* a WO A
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l4i i < ! ; i l l :.^» the po«albl l i ty ol f a i l u r e . W^o t e * *rc not a od l f l e a in
i t . I n a l t e r n a t i v e to reduce t o i l c i t y . nobi l i ty or volume pr ior to
l«adf ; 11 Ir.r.. Therefore , If th«- Uadf i l l Ull » , the was te * are sub jec t
to the »«a<- fo r c e * of m i g r a t i o n «• they were without the landfi l l .
There 1 » a re^u l r e s en t to perfurs per iod i c ln»p*jcl lua», monitor ing,

of co l l e c t i on »y » tpsn , and co r r e c t i v e act ion * • needed.

Al l e r r . a t l v c . 4 ; To t a l l l f a l l on w i t h Landf i l l !

T)*P tt4> 'r 9^ v4r , tA) £ c o( thl i s l l * - r r .4 t 1 v« In the l evq l of r ink reduc t ion ,
vr cr, <\ roncor . t pru t vcl tun redundancy , o ruvMqd by d l s po&l r .K ol th**
l iasf-tl 11 «<"J w ^ ^ t c » < • ' . ! in a • e cu r? l a n d f i l l . Tlif l^nJI i l l p r ev en t * t' c

«J a l g r a t l y n f r o& c ^ n t a c t l r , ^ the t a n t cB . The Imaobl 1 i x a t lor of
te* r « ^ . ^ r cM t h e i r aqb l l l l y on a lon^ t*»nc b^ i l e . The AKAKe arc
* w l i f . »n<i thr In^ t Hut lor * * ' , r e f j u l r^xpr.t s arr r a t c J h iR ! . .

7( . e > f j ; t } ^ J * v4 r , t q £ c q 4tc I rK r«?^«p'l t ' » « t for I hp 1 owp r 1 or.R tcra r 1
t ' f ' . v i ' J e i ty i t , c law: » ; 1] jr,; « t>;, j. r • » < • » fJu r» . In 4^<1 1 1 1 or .
t nr .at r -»' t 1 ' - ' • f ̂ J t !.c |\«.>. ,\ l f » ; - < - l f l i ] 3mat (if r ott; '. o t P ' bpJ
t an.' h i , 1 r q ( ! "t, ;>T t'i. o a a ,

o
CVJin
v-oo

Al I «rr,*t 1 v^ 111 ln< t a t - r fit J

r *4 J r 4^ v * r . t 3 fcc K. ! K , J B A l t o r t i ^ t l v p IB t ho d e t o i 1 f I r a t l u n ot thr
t«r* It hytJ rue ar b-ut* » [ ' f pw c i . i In t h* • < - . ! ! t r p e i l p ' l , l t . u a , r*"lut:l;nt the
VP! o f r l « * . I t . s i ' l l t l m , , I I .p r o s - . v n l 4t i ' l d l f t p uB ^ i < ,a l an o t t «ltc
r . J I l l i ) of 4r««r.U cw»i »«nin'J» i tr"« U.F i" l 1 trc i t * " ' . w i l l «lno he lp to
!w< ,c t h e I » v0 1 of r l * k .

IIIII

1\>* 4 l «4 lva r i l4K» i i of t hi • 4 l t » r t , «Mv p Ini 1 \ j < l < > c I >B I , t«[ 1 patent aM 1 11 y .



17 : O f f S i t e

advantage to t. iU alternat ive, It the on » i te leval of ri»k
reduct ion by diapoalag of the contulnated mater ia l * ID an off alte
• • cure landf i l l .

The dUadvantagct to thU alternat ive Include inst itut ional
requirement •, c oa t , re l iab i l i ty and coaaunlty concern, this
Al t e rna t i v e doe* not reduce the Mobi l i ty , toi lclty, or voluse of

Al t e r n a t i v e 21 l So i l

The tfljor 3< i v4nt . a to cf t h t n Al t e r na t i v e 1« removal of v i r t ua l l y al l of
the offtt in lc hydrgcarbgn » 4» > 1 afftpr. lc froa the iMl th^t in t r ea t ed , and
the' .r off » J t e d l § p9 » a3 . Thus, I t wot»ld reduce the level of

CMin
•7~oo

The d l * < *4v a n t4 j t < ?B of th'.o ^Hprn *Uvp include the lack of proven
f ea » ' . t n i t y , lap lBftor . lqt ' , l i t y, r e lUb l l l t y , and po ten t i a l

i t * r nA t 1 ve 21 : '^ 1 1 »

I
I
I
I
I
I

T>*» opt ion of capp ing or • • * l l nR off the coniol ldaled conlaminanl * 1 »
•^ a t t r a c t i v e al tf ruat 1 v» . At lh« CCA ill*, capp ing wou ld be hl *My
«n»E"t lve , both a» a dqyn P containment technology «nd a» an
•h l »U 10 protect agalnat physical contact vith the wa i t ea . S i t e
fea ture * which favor capping are 1) the i«p*r»eable nature of the
•o l i o . 2) the lack of ct* *r eu r fa ' e groundwaler reaourcet , and 3)
poteut la l future ua» of the a i rpor t .

0120V



Consol idat ion of the waatca in an on aite ctll, fo l lowed by capplc *
with * RttA dealgned cap will be a relatively etiy cooitructloo project
to Implement. Eicavatlon nethoda are relat ively routine. Le»»
•Jtcavat ion ia required for the consol idation cel l , coos pared to an on
• I tc RCKA landfill. Operat ion and nalntenance 1» reduced became leak
detect ion and loachate collection ayatema arc not required. IS
technologlea for acre coat effec t ive , on ait« treatment of lhe»« waalea
are developed In the future, the waatea could be readi ly rcsovgd froa,
or treated In place in the consol idation cell. Oth e r than the No
Act ion alternative, this reaady la the leaat cot t ly one which rc=cv c »
W4» t e a from Ita preacnt locat ion .

Or.e d laadvantage of a l ternat ive 22 la that the reaprly re l ics or, natura l
aoil conta lnacnt , rather than aynthet lc lining. Since no near aurface
groundwatcr ia preaent , the contaminant * are t l jMly bound to »o i i
pa r t i c l e * , and the cap will inf late the waatea I r^« contact v i t r .
e ros ion fo r c e s , the poss ib i l i ty of migrat ion Is not a ign l I l e a n t .
Another d i sadvantage ! • that th« co n t43t l n4n l s at" not reduce-! lr .
mob i l i t y t o i l c t t y , or

CM
CM
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U N I T E D S T A T E S E N V I R 0 N M E N T A ,
KCOION VI

ALL«D BANK TQWE* AT FOUNTAIN IH-ACf
1445 ROS& AVCMUE

DALLAS, TEJIAfc T«J02

S E C T I O N A G E N C Y

April :o , 1987

Kr. Greg Tipple
P.O. Box 13087, Cfcpitol Station
Aistin, Texas 78711
Dear Kr. Tipple i

The purpose of this letter ia to summarize the April 1, 1987,
conference call regarding the Crystal City Airport riak assesanent. As
discussed, the risk ns»es*snent shcxdd be developed asa^iry casual exposure
for the ingoation and direct contact pathways and Cor both casual and
residential exposure for the inhalation pathway. Tie fraction of the year
for which a person w?uld be casually exposed to the ait* atould be revised
frgro 60 days/year to between 10-15 daya/ywar. In addition to rwiaing the
<Juration of exposure, the coil Intake of ,42 grams should be reduce to .1
gram for determining an advisory soil concentration for the inoestion "^
pathway. Ine aflsosarmnt for inhalation should be based on an air concentration0

of inhalaMe particles which repr*scint3 the actual percentage a oontaivinant O
la present, rather than aosuning tho entire iahalabie particles are ccnpletely '—
cont«r-,inatad. Finally, a« discu55<td, th« prsviouuly praised action l«*/el
of 10C ppm toxapfiene ((Xtober 16, 1986 ) ahould bo u»t?J t/y EBASCO in developing
alt«rnativ»> in the feasibility atudy.

CMin

intent of performing a Sit* dpecific riak a»3v*-jnent «ib to develop
•cceptaMe concisntration levels ba&vd on th« «nticipdb»0 usage of the site.
Assurdng that t)» airport la opened following remediation, the axposjr* to
site contamination *ould L*, at wo«t, limited. Based or, conversations with
local officials previous uaage of the airport has bocn minUal; thentforw,
it ie highly unlik*ly Uwre would be day to da/ •xposurv to »ite contaninantf.
in the future. Hsintenanctj on the airport is new arrf *ould continue to beminimal. BaewJ on thl» infonnation, It is appropriate ttj &s8tjne »ite
«xpo»ur» would range froa 10 to 15 dayvY»ar,

lri« assorption of An adult ingesting .42 grame of soil par d*y *oans
•xc«ssiv« for the Cryaul City Airport. This mxnlwr waa dev«lcvod for
calcul*ting the potential canc«r rlak «n adult would bo subjected through
ingestlon ur»d«c normal circumstances. FTon s review of the Journal of
pxi oo logical and &ivironTn;ntal Health <vol 1 4 i 4 7 3 9 f 1 9 3 4 ) , it s^Arc an
intaXo levol o£~Vl flr*n would be apiroj>riau for Iny^fition of oontflmlnat«d•oils. Ingostion of site soils would be on a limited twiftit; thersforo,
the AAM&snant nhould b« perfonr^d *5»unlng occasiooal
(10-15
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you have please contact Jim rtcCulrc at (2M
Sincerely,

M>
Oo

V*
Stanley G. HUt, Chief
~ ~ " Section
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A P P E N D I X I i

REMEDIAL TECHNOLOGIES POTENT IALLY
A P P L I C A B L E T^J HAZARDOUS WASTE. SI I t CM
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RDQA:AL TECHNOLOGIES POTENTIALLY
APPLICABLE TO HAZARDOUS WASTE SITES

1 . NO ACTION

A. MonStor i ng
1 * Public Dr ink ing Water
2. Surface Str ca&a

2. COSUlS«aST

Nat ive Mat e r i a l
Clay
Cf-.esic.ii Sea lan ta/Stab i lUer iAipha l t
Concre t e
Synthet i c H*s!

h .

1.
2 .
3.
* .

» . St i l l Ro n t o n l t e Slurry v^l l
b . Ceaonr hen ion ' . fe S lur ry Wa l l
c . Crag t Cyr ta l n »
i . S l e e i Sheet P iUng

i . N a t t v ?t. cur

K- Hull

Curta i o f t
t.

f tarrUrt



• *

o ' V

jo
• U^ lPf l

po»
put
pat

«oj»fl paw

'V
S'OISX3A1C/KOI103T;00

IIIIifiiii



11111I1111111111111

2. Hydraul ic Dredfl iag
• ) PL* In Suct ion
b) Cutttrhc id
c) Dust Pan

3. Pneumatic Dredging
• ) Air l i f t
b) Pntuma
c) Ooter

J. U.ST) SURFACE MODIF ICATION
A. Grad i n g

1 . Spread ing2 . Scar i f i c a t i o n
3. Track ing
4. Contour Furrowing

5. Rf »veg <? l a t ion
1 . Graaa e a
2. Legu&ea
3. Shrubs
£ . Tree s (Con i f«r » , Hardwoo<J» >

6. UN- OR OFF - S ITE t t lSPQSAL

A. Cgr.t a s lnatef l LS q uS4«
1 . D t a c h a r g v to Mun i c i pa l or l adua t rUl Treatacr . t
2. D l f t c h a r g e t o Wa t e r body
3. Reu ie/ftecyc lv
4. Deep W» l l In jvet lon
5. 1>apor«ry 5tor«(t« tT«n:R, Sur f a c e Ispoundaent )
6. Thermal Dturuc t ion (a«?e ; v . B . 4 )

B. Cont i s tn j i t ed So lMn
1. Land Application
2. Undf i l l
3. Thermal Deal ruc t ion (aeo IV. b . A)
4. Temporary 5tora«e (Wa i t e P i l e )

C. Trea t e d HquJd *
1* Discharge to Mun i c ipa l Or Industr ia l Trtattent
2* Dlacharge to Wate r lody
3. lo jtcttoo (aee I I . 1 .4 )
*« fceuae/Hecycle (Water Supply, Irrigation)
3. Temporary Storage (Tank, Surface Impoundment)

inro
in
v-oo

Fac i l i t y

rac i r . t v



D. Treated Solids
1.
2.
3.

Laad Application or Backfill
Landfill
Reuse/Recyle (Construct ion Material)Temporary Storage

7. ON- OR OFF-SITE TREATMENT1

A- Biological
1. Aerobic

a) Act ivated Sludge (W,L )
b) Trickling Filter (W,L )
c) Rotat ing Biological Contactor (W,L )
d) Oxidat ion Ditch (W P L )
e) Aerated Lagoon (W ,L )
f ) Sequencing Batch Reactor (W,L )
g) Flu idtzed Bed (W,L )
h) Compost ing ( S ,D )
1 ) Land Fanning ( S ( D )
J ) N i t rU I c a t i o a/Den l t r t f i c a t l o n (W ,L )

2. Anaerob i c (Dige s t i on )
a ) Single Stage ( W , L , S )
b ) Two Stag e ( W , L t S )
c ) Two Phase (W , L , S )
d ) F ix ed Bed <W , L )
e ) Flu id izcd Bed ( W , L , S )
f ) Sol ids Conta c t ( W , L , S )
g ) Lagoon ( W r L , S )

B. Chemica l

tn^—oo

i.
2.
3.
4.
5.
6.

7.e.
9.

Neutra l i za t i on ( W , L , S , D )
Pre c i p i t a t i on ( W , L , S , D )
Act i v a t e d Alumina Adsorp t i on ( G , W , L )
Ion Exchange (V ,L )
Coagulat ion/Floccu la t Ion ( W . L . S )
Chemica l Ox i da t i o n C W ( L , 5 , D )
a) Hydrogen Perox i d e
b) Oronat ion
c) Permanganate
d) Chlorinition
Reduction (W ,L ,S ,D )
HydrolyiU (W . L . S . D )
Chemict l Dcchlorinatioo (W , L , S , D )



10. Ultraviolet Radiat ion (W,L)11. Formaldehyde (S)
12. Catalyt ic Hydrogenation (W,L)
13 . Photolysis C C , P ( W ( L , S )
14. Electrodialysis (W,L )

C. Phys ica l
1.
2.
3.
4.
5.
6.
7.
8.
9.
10 .

1 1
12
13
U
1 5

Flow Equal ization (tf,L)
Sedimentat ion (W,L ,S )
Activated Carbon Adsorption (G ,W,L )
Reverse Osmosis/Membrane Separat ion/Dia lys i s (C ,W ( L )Liquid-Liquid Extract ion (W ,L )Gravity Flotation (W,L)
Steam Disti l lat ion (W,L ,S )
Air Str ipping (W,L )
Steam Str ipp ing (W ,L )
Fi l trat ion <W , L )
a) Granular Bed
b) Fabric
c) Porous Membrane
Ultraf i l t rat ion (W,L )
D i s so l v ed A i r F lo ta t ion ( W , L , S )
Evaporat ion {W , l . , S )
Soi l Wash ing/So lven t Ex t r a c t i o n ( W , L , S )Dewater i ng

a ) Screen s , Hydrau l i c Cla sn i f l « r » , Sca lpe r * ( W . L . S . D )b j Centr i fuges ( W , L » S )
c ) Gravi ty Thicken ing ( W , L , S >
d ) Be l t PrtMes ( S , D )
c ) P l a t e/f r ame o r Rece s s ed HU t c F i l t e r Pre » »« » ( S , D ;
f ) Drying Beds C S . D )
K ) Vacuum F i l t r a t i o n C S , D )

16 . High Grad i e n t Magne t i c Sepa ra t i o n (S )17 . Mechan ica l Ae r a t i o n
So l i d I f i c a t t o n/Stab t l i t a t i o n/F i x a t i o n ( P ,W , L , S ,D )
1 . Ceoent-Based (U ' , L , S ,DJ
2. Liee-Bas«d ( W f L f S , D )
3. Theraoplast ics ( S , D )
4. Organic Polyot«r ( S , D )
5. StU-Cenents t lon (S)
6. Surface Encapsulation (S ,D )
7. Fly Ash, Sawdust , or Polymer Soi l Aacndaeat ( S ,D )
8. Water , Polyotrs, or Calciua Chloride Vett ing Agtots(P ,S )

tn
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8.

1 .
2.
3.

6.
7.a.
9.
11* .
n!

Rotary/C.acnt Ki lo (C , S , D )
Flu ld i cvd/Circu iat in ( Bed (C ,V , L , S ,D )
Hultlplt Hear th (S ,D )
Liquid Inject ion (W,L >
Mol t en Sal t CS )
Molten Claaa CS)
High Teap«raiur« Fluid Wall (C , t f f L ,S ,0 ;Plaaaa Arc Pyrolyt l i CS)
J*yro ly §U/Starved Coabunioo CS)W«t Air Oildat loo (V,L ,S )
Infrared Coabuit lon CS)
Xndu»trl«l Boi ler or Furoace (S)Vl t rUt ca t l o n (S )

I S - S I T W
A . M

Fars in0
CO

oo
Aerobic

t > ) HUro tU l
c )
d)
Anapro t l c
a)
b)

C W , U , S , D )

1 . Nvu t r a l l r a t l o o ( V , L ( 4 , D J
* . Su l f l d v f r t c l f l t s t i o t i (W , L , S , » )
I . Hydro i ld * Tre c l p l t a t Ion ( w , L , H ,
* . Ol id- l ion C W . L . S . D )

Hydro ly . l t (V . L . f .D )
Ch»*tca l Dtch lor toat loo ( w . L . i .O )
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C. Phys i c a l

t.

A .

7.

Soil Aerat ion U,S>
Solvtnt Flushing < L , S .D )
Min iog with Surfactant U,S)
Paraeable Bod Treataant (C , S , L )
«) Llaestone
b) Act I vat td Carbon
Sol id i f l cat ioa (W ,L ,5 ,D )
a) Ceaent - Bated
b) Lion * Bated
c) Thermoplastics
d) Organic Polyaers
e) Sclf-Ceaf lntat lon
Soi l Aaendaent CS )
Vapor l ta t lon ( C , V , L , S )

1 . V i t r i f i c a t i o n (S )
2. nf Heat ing

CONTKOLS
U«g Ions

in
T—
Oo

K t a t r i c r i o n *

Tr««t»<*nt i rr lmo iot l cB are k«ye-3 to typp» of B4t«r iaU tha t cun
poten t i a l l y be handled aa fo l l owet C - Ca »/Vapo r t P - Part i cuUte t i
W - Surfac r U«tera; L - Leacha t e/Croundwat e r j S - So l i di «od D -
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APPE.VDIX C

Potential ly applicable or relevant and appropriate requirements.

1. EFA'« Off i ce of Sol id Waite admin isters , later al ia, the Rtnourct
Conservation and Recovery Act of 1976, «• amended (Pub. L. 94-580.
90 Stat 95. 42 U . S .C . 6901 et s eq .K Potent ia l ly appl icable are
relevant requirements pursuant to Chat Act are:

a. Open Dump Cri ter ia - Pursuant to RCKA Subt i t l e D cr i ter ia
for clarif icat ion of solid waste d i sposa l fac i l i t i es
(40 CFR Part 2 5 7 ) . Note ! Only re levant to nonh,Sardou»wat t e s .

In most s i tuat ions Superfund wastes wil l be handled In
accordance with RCKA Subt it le C represents govern ing
s tandards for owners and operators of hazardous vaat *
t reatment , s torage , and d i sposa l f a c i l i t i e s : 40 CfK Part
2 6 4 , for p e rm i t t e d fac i l i t i e s , and 4' , CFR Part 20 i . for
Inter im status f a c i l i t i e s .

o Ground Wate r Pro t e c t i o n (40 CFJ 1 2 ' >4 . 90 -264 . 1 0 7 )

o Ground Wat e r Mon i tor i ng (40 CFI* 2 f » ^ . 9 0 - 3 6 5 . **«)

o Cloaure and Pos t Closure (40 CFK 2 6 4 . 1 1 0 - 2 6 4 . 1 2 0 ,
265 . 1 10 -265 . 1 1 2 )

o Conta iner s (4Q CFR 2 6 4 . 1 7 0 - 2 6 4 . 1 7 B , 2 6 5 . 1 7 0 - 2 6 5 . 1 7 7 )

o Tanks (40 v fR 2 6 4 . 1 9 0 - 2 6 4 . 2 0 0 . 2 6 5 . 190-265 .

o Surface Impoundments (40 CFR 2 6 4 . 2 2 0 - 2 6 4 . 2 4 9 ,
265 .220-265-230 )

CM
<vf-tn
v-
O
O
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o Wa.te PU., (AO CFR 2 6 4 . 2 5 0 - 2 6 4 . 2 6 9 , 2 « . 2W-26J .2S8 )

o Land Treatment (40 CFK 2 6 4 . 2 7 0 - 2 6 4 . 2 * > ,
2 6 5 . 2 7 0 - 2 6 5 . 2 8 2 )

o Landfi l la (40 CFR 264 .300-2 *4 .339 , 2 « .330-265 .3 16 )

o locloeratom (40 CFR 2 6 4 . 3 4 0 - 2 6 4 . 9 9 9 ,
2 6 5 . 3 4 0 - 2 6 5 . 3 6 9 )

2. EPA ' a O f f i c e of Water .d.Ut.t.r. a.veral potent ia l ly .pplie.tu
re levant and appropr lat . .Ulute. and M tul.t lg n . i..u,4

Sect ion 1 4 . 2 of in . Pub l i c H,,iih S.r »U. Act
the S * f e Dr ink ing Wate r Act aa Mafid«4 (Pub .
S t a t . IftW, 42 U . S . C . 300f . 1 .

or

o K«iloua Cont.alnflnt L«vtU ( f o r all afreet of
dr lok l nn wat«r e iponure ) . C4Q CFK l * l .

o Uod«r«rVund Inact ion CoDt r c . l R«,u lat| . ,n * .
Par t s 1 4 4 , 10 , 146 . S D d 14 ; ;

t . Clean Wat e r Act an u«n4*4 < fub . L. ^2 - >00 . Bo ?, , , t . B 16 , i )

in̂—oo

to .r
302 . 30) ( inc lud ing Stat , *, l f.r qu .Uty

306, 307. ( inc luding fvdara l prttr«at.»flt
r«qutr«»»nti for d lacharg* Into a publ lc l
tr«at.tnt work.) , and 403 of the Clean wat, r Act
(40 Crc Parta 1 3 1 . 4 0 0 - 4 6 9 )
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c- Marine Protec t ion , ft....rch. and Sanctuar ies Act (33 U . S . C .
1 40 1 ) .

o Inc inerat ion at a«« raqulreoenta. (40 CFR Part *
220-225 , 2 2 7 . 2 2 8 . See tlao 40 CFR 125 . 120 - 125 . 124 ,

3. EPA'a Off i c t f of Peat l c lda * and Toxic Subatancea .

a . Toxic Subatancef t Control Act CIS U . S .C . 260 1 ) .

PCB Requlresenta GtQ<ra l l y i 40 CFK Part 76 1 ;
Manufactur ing Proct s s tn j , Dis tr ibut ion In Comaerce,
and Use of PCfia anl PCB Item* (40 CFR
7 6 1 . 2 0 - 7 6 1 . 3 0 ) } Mark ings of PCBs and PCB itesi (40
CFK 7 6 1 . 4 0 - 7 6 1 . 4 5 J ( Storage and Dlapoaal (40 CFR
7 6 1 . 6 0 - 7 6 1 . 7 9 ) , K«cords and Reports (40 CFR
76 i . l $ ? -76 l . i e 5 ) . S-tf alao 40 CFR 1 2 9 . 1 0 5 , 750.

of Wa» t e r Conta i n i ng TCDD. T40 CFf-
Par t t

4. EPA'a Of f i c e o f Ei terna i A f f a l r a

S e c t i o n 404 ( t ) ( U Gu id e l i n e * for Sp e c i f U»t Ion of DUpoaal S.t«»
for Dr«dK?d or MM Mate r i a l (40 Cf* Part 2K') .

for D«ol«l or Rvv t r l c t l o n of Di ipoa^ l S l t t a for
Mat e r i a l (Sec t i o n 4 0 4 t c ) Procedure * , 40 CFK Fart 2 3 1 ) .

5. EPA'a Of f i c e of Air aad Rad i a t i on a la lo i t ter i aeveral potent ia l ly
appl icab le or re levant and appropr ia t e ata lut * * and regulat ions
laeuvd thereunder .



f . C'ltas, Air Act (42 U . S . C . 7401 )

o National AabUot Air Qual ity Standard* {or tota l
•u»p*oded partlculatti (*A CFK Pa: ,a }0 ,6- >Q ,7)

o National Aabl«nt Air Quality Staodarda for otoa«
(40 CFR SO, 9)

o Standard * for Protect ion A«4l&at Radiat ion - High
a&d low level radioact ive watte rule, (10 Cf* f«rt
2 0 ) . SCQ alao 10 CFK Par ta 10, 40, 60, 61 , 72, 94Q ,

o National Iclatlon Standard. Cor Katardou» A; r
Pollutanta for Aabcatoi , (40 CFK 6 1 . 140-6 1 .
See alao 40 CF* 4 2 7 . UC-427 . U6, 763

o Nat iona l Lslttalon Standard (or Hatardoua Air
Pol luUnts for tUdlooucUdva (40 en Par t 61 , 10 CFK
2 0 . 1 0 1 - 2 0 . 1 0 9 )

in
ST-

Oo

6. Othe r

IIIIII

O*HA r.4ytr«Mnt» for »rk«r» ******* In r«ponw act iv l i u .
.T . cod lf l .d und«r tht Occupat iona l Kaf . ty and H..1U. *ct ot

29 U . S . C . 6 > 1 > . Th * rtUvant r .g-Utort
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o Occupation* ! Safety mod Health Standard*
Xnduatry Standard * ) U9 CFR Part 19 10)

o Tli* Sa f e t y and Health Standerda for Federal S*rvu*
Cuntracta (29 UK Pert 1926)

Recordkexp lnc > reporting, »nd related ragulat Ion*
;2* CFR Part

b. H i s to r i c S l t ea , Buildings, and Antlqult lca Act Ub U . S . C . «^;

Nat iona l Mlator l c Preaervatloa Act , 16 U . S . C . *70.
vttf . SEPA required purmiant to 7 CFR Par t 6 *0 . Pro t e c t i o n of

ogUal Kc »ou-cc » t Unlfora Mfulation -Departaeot of
r32 CFft Pan 2 2 9 , 22 t * . f c ) . Depar tmen t o f Uw I n t e r i o r

CFR Part 7 , 7 . 4 ) .

tn^—oo

DOT Rul* >s for the 7 raaapot la l Ion of HaKardoua
'*** CFR Par t s i w7 , 1 ?1 . 1-1 ?l . >00. Regulat ion of act ;v i i l «f *
or a l f e c t l n f t * »a lpr * of Ih* Un i t » d Static pursuant lo 33 CF>
Partf t 32U -329 . Tl* tcfUovin* re^ulreacnta are al»v
by FunJ-f lnance i

o Lnd«nj(Brp^ SpecUn Act o f 1 S 7 3 . 16 U . S . C . 1 * 3 1 .
(Gene ra l l y , >0 CFR Part i 81, 2 * * , *02 ) . «ild an 1
Scen ic R lw r a A c t , I d U . f t . C . 1 2 7 1

Flah and Wl l d l l f * Cv/fdlnat I on Ac t . l b V . S . C 601
not*



Flih and Wllil lft laprovaoeat Act of I9?6 t ar.2 F lar *
«od Wi ld l i f t Act o! 1956, )6 t ' .S .C . 742* oot *

Fish and Wi l d l i f e Conservat ion Act of 1980. 16
U .S .C , 2901 . (G«ntra;iy. 50 CFR Part 83)

Coaata l Zo&« ManAge-aeat Act of 1972, 16 U . S .C .
1 *5 1 . (Genera l ly , 15 CFR Part 930 and 15 CFR 923 .
for Air and Wate r Pollution Control R«<julr«seata)

Other Federal Cr i t e r i a , AivUor l -n , Guidanc* , atiS Sta t e S t a o J a r4& to
i.'-ff J

1 . Federa l C r i t e r i a , Adv l ao r l e * , »od Procedures

Hea l t h KE f e c t f t Avveaaacn t f t

tn^—
oo

fcocarnded Maxloua Coccpnt ra t i on Llalts CRMCLs) .

I
I
I
I
I
I

Wate r yu^Kty C rH p f l a C 1 9 7 6 , 196; ,
Wa t e r yuallty Cr i t e r i a are fx/t Ugally «oforceab le . State water
qua l i t y ataivUnl* ore legal ly en for c eab l e * an'! are developc- l u» Ir ,$
a ?? rw p r t a t e a » p v t . t& of Fede ra l Wate r Qua l i t y C r i t e r i a . I n many
caaei . atate wa t e r qua l i ty t landard* do not inclulr » po c l f l c

al l i a l tm iooa on a large nusbcr of p r i o r i t y po l lu tant * .
oplth*r a l a t e f t taQdafd t t nor MCLft oi l at fur a R i v e n po l l u tan t .

Federa l Wat e r (Jv ia l l t y C r i t e r i a are pert inent and the r e fo r e are t »
b« cooi idered.

Peat i c l d e a r e f tUtra t i ona .

Peat i c ldea aod food add i t ive to lerancva and act ion lartla. Note t
Ger»aoe portion* of tol«ra&c«a and action levels may U particent
acd therefore ar* to b« cooaMered ID certalo altuatlooa.



Wa»t« lo«d al location procedure*, EPA Of f i c e of Vai ic .

Federa l aole tourer aquifer r«C"i rtatntt.

Public health ba*l » for tna decis ion to li»t pollutants a§
hazardous uader wctlon U2 of tht Clean Air Act .

EFA ' s Crouudwat«r Protect ion Stra tegy

N«w Source P«rlormanc« Standarda for Storage Veaae la for Fttro loua
Liquid* .

TSCA hea l th data .

Pen tic Id*- rcj l »t rot lor,

OD^r-in
•r-
O
O

TSCA chcm l rq i (2 or 3 1 aawcd tg da t e )

A-3v : » y r l c n l » »u(?J by K«S and NWFS under Lh« Fish an-J ni ld i i l«
Cocrd l rw t Ion Act .

£x * cut lvp Ord e r * r e l a t . - - ! to HoodpZain* ( 1 1 ^ 6 8 ) and W
( i l^u; an ioplementf ' l by EFA ' f t August C> ( IV t tS , Pol i cy or.
Floodplain* an^ Uv i l qnd f t A » » 9 » KDQn t » for Cf,KCLA Ac t i o n * .

TSCA CoDpllance Progra s t Po l i cy .

OSHA haalth and iwfsty a landarda tliat may tw ua«d to protect publ ic
health (ooaworkpUce) .

Heal th Adv iaor l r * , , EPA Of f l c t of Uatvr .



por^ o

put

oo
'nuaoaj ;nbaj HV

put
• 1 3V

D * 13T3qn s ) jo



b. Permitting Guidance Manual* :

o Peralt Appl i cant ' * Guidance Manual for
Waate Land Treatment , Storage, and DUpoaal
Fa~ll ltte»

o Permit Wr i t e r ' * Culd«nct Manual for Hicar4ou»
Trtatevnl,

o Pcra lC Wr i t e r ' * Culdanc* Manual for Subpar l F

o Perft lt Appl lont ' i Guidance Manual for the C*r . *ra l
Fac i l i ty Standard !

o Wmte AnalyiU Plan Outdance Manua l

o PencU Wr i t e r ' s Guidance Manual for Hazardous
Tankft

O

O
O

o Kudc l Para l t App l i ca t i on for L iJ t t l o g

o Guidance Manua l for Evaluat ion Peralt App l t ca i l on i
for the Ope r a t i o n of Ka/.ardoui Wa s t e Inc Incr it ' , :
Un l t »

o A guldo for Prppa r i n g RCKA Permit App l l ca t lou» for
Storage Fac i l i t i e s

o Guidance Manual on Closure and PoBtc loture
Status Standardft

Technical Resource Docuaenta CTKD») i

o Lvaluatinj Cover Syateaa for Sol id and Hataidoua



IIII
o Hydrologlc Slau lat l sn of Sol id Waste Dlapoaa l SUva

o Landf i l l aad Surface lapoundstnt Pvrioraancc
Evaluat ion

o Lining of Wa t e r lapundaeot and Dlapoaa l Fac l l l t l e *

o Management of Hatarlout Watt* Lvachat*

o Guide to the Dlapott l of Ch«alc«lly S t a b l lU t d
Sol ld lfUd Wj»t«

Closu r e of Katardcut Wan t s Surface Is

II

o H^rardoui W4 s t« La'^i Treatment

o So i l t ' ropcrt l ca , C l a s s i f i c a t i o n , and Hydrau l i c
Conduct iv i ty Tfit l^g

d . Tcvt Method * f o r EvaLua t l r . f i S oUd Wa » t e :

So l id Waatv Leach lr ,? Procedur e

o Methods for ttte P r e i l c t l o o of L«ach4lff Plus *?
Mig r a t i o n and Klx l r . g

o Mydro log l c Eva l ua t i o n of Undf i l l Pcr foraa&ce (HELP)
Moda l Hydro log lc Slsulat loo on Sol id Uaite Dlapota l
Slt. i

o Procidur* » for ModtUng flow Through Clay Llotra to
Dtttralnt Rtqulrvd Liner ThlckaeaK

o Tut M«thoJ§ for Evaluat ing Solid Waat» i

LOin
v-oo
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o A Method 'or Determining the Coa^a t t b i lily of
Hazardous Watte s

o Guidance Manual on Katardous Waste Compat ib i l i ty

4. USEPA O f f i c e of Wat e r Guidance Docuaents

a. Pretreatacnt Guidance Documents:

o 304;g ) Guidance Document Revised Pretreatsent
Guidel ines (3 Voluoes)

t . Water Qua l i ty Guidance Documents

o Ecological Evaluat ion of Proposed Di s charge? of
Dredged Mater i a l Into Ocean Wa t e r * ( 1 9 7 7 )

o Techn ica l Support Manua l ! Waterbody Surveys and
Asaes s sen t s for Conduct ing Use At ta i nab i l i t y
Ana ly s e s ( 1 9 8 3 )

o Water-Re la ted Environaental Fate of 129 Pr i o r i t y
Pol lutants ( 1 9 7 9 )

o Wa t e r Qual i ty Standard s Handbook ( 1 9 8 3 )

o Technical Support Document (or Wa t e r Qual i ty-base !
Toilcs Contro l

c. NPDES Guidance Docuaents:

CMin

oo

o NFOES But Management Prac t i c e ! Guidance Manua l
(June 1981 )
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o Case studies OD toxl . t t y reduct ion
(May 1983 )

Ground Va t e r/U lC Guidance Docuseutt

o Designat ion of A USDW

o Eloenta of Aqu i f e r Ident i f i cat ion

o Inter im guidance for public part ic ipat ion

o Def in i t i on of major fac i l i t ies

Correc t ive act loo

Kequl rea«nt» appl icable to wells inject ing into,
through, or above an aqu i fer which twii been
pursuant to Section 1 *6.

o Guidance for U1C laplenwntat ion on

i . USEFA Haoualt for the O f f i c e of Research and Devc lopocnt

a. £W &4 0 aett iods- laboratory analyt ic owtho-ln

b. Lab pro toco l s deve loped pursuant tu Clean
Sect ion 304 ( h ) .

Act

tn
in
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LABORATORY REPORT 0 2 0 9 S B

CHEMICAL IMMERSION OF CUNDLINE HP 80 MIL
IN CHLORINATED PESTICIDE

FROM: EN^.'IROSPHERE COKPAiry

DATE: FEBRUARY 17 , 1 9 6 7
SUBJECT :

Resu l t s of ches ica l compat ib i l i ty (EPA Method 9 0 9 0 ) test ing of Cundi im.- HD
SO c i l with Ch lo r i na t ed Pes t i c i de a f t e r 120 days inversion.
TEST KETriG-:

Die-cut A?7X t e s t spec imens wort p laced in the was t e so lut ion and kept at
t e ~pe ra : u r t s o f 2 3 ° C and 5 0 " C . Samp l e s , were removed a f t e r t h e 120- d a v pe r i od
and s ub j e c t e d to the fol lowing t e s t s :

Test

Tens i l e Prop c - r t i e s
lu.-ir In i t ia t ion Re s i s t a n c e
Punc t u r e Re s i s t a n c e
W< i~ht Change
Tr. i c , knes s Cha n i - t -

Method
ASTM Df/JK
ASTM n i O O A C
FTMS 10 IH

°

o

Ten i;l It- S t r c n y I h & £1 t.tu-.' j t ion

2 3 ° C f -C

Cont rol
120 Days
A Chan j-c

2 3 ° C TD

Contro l
120 Days
A Change
50 °C KI»
Contro l
120 Days
X Change
50'C TD
Control
120 Days
Z Change

Vie hi
St rcr i (- : ) i ( n< . i

2 9 1 0
339 . ' ,
+ 9 . H

322 J
+ 1 7 . ?

2 9 1 0
3 3 0 2

2 7 5 0
+ 1 9 . 4

Yi e l d Break Hrc . i )
) K l o n ^ a t l e u . ('.} Si r e r ^ - t h (pu l ) I : . . . . . . , . > ,

1 * 5 1 2 3 ti'^U
t' - . ft . j , ',

^ 5U3 H',(.
- 6 . 7 4 1 0 . 3 « i . H

1 5 5 1 2 3 H f >0
1 5 ^966 N i (,\.f t "•
* > - 3 . 1 . 4 . 7

15 5656 1 , ^3
0 + 2 1 . 3 */, g
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LABORATORY REPORT 02098A

CHEMICAL IMMERSION OF CUJJDLINE HD 80 KIL
IN CHLORINATED PESTICIDE WASTE

DATE OF TEST: JANUARY 19, 198?

SUBJECT:
Re s u l t * of chemical con.patibi l l ty (EPA Method 9090) test ing of Cur. il lnc HD 60
with CMcr i r .Ated Pe s t i c i d e Was t e a f t e r 90 days irancrsion.
TEST KITKOi:
i - ie-cut ASTX te * t spec imens were p laced in the waste so lut ion ar.d kept at tt~
a t u r e r of ? D * C And 5 0 " C . Samples vcre removed after the 90day per iod and But
to thfc fo l l ow ing t e& t t :

Tes t Method

Tena l l c P r o p e r t i e s ASTtt D638
Tear Inll lflt ion Res i s t a n c e ASTM D 1 0 0 4 C
Punc ture P . e a iMan c c FTMS lO l b
We ifiht Chsn j f
7) ' t r - r i «Bt CNa t tK * 1

7 ir * r t JVI.T i ;
lpf is l l« S t r e n g t h 6 Elon i ra t lon

Y i« 10 Yie l d B i e aV Brc. i i
2 > * C ^C Stf«n£O. ( ] • ( * ! ) r ionEflt ion ( * j St r e ng t h ( j > t * i } E l < ;^.m lot.
Contra ' . 2 V 1 0 1 5 5 1 2 3 6 5 0vo t > »\ * Jo ) : 15 5 i e 5 e^ i
X Chur i * * - . : * * 1 . 2 * 5 . 1
i3 * c T;
Conirv-*. 2 7 5 0 1 5 * 66 1 8 3 5
^0 & • > * 3 10 : 15 5068 870

50*c K:
Control 2 9 1 0 15 5 1 2 3 850
90 D«r» 3 ) 9 ) 15 506B 840
t Ch«n»« 4 9 . 7 0 - I . I - 1 . 2
*o'c T:
Control 2750 15 *66I 835
90 Dtr* 3 16 * - I* 5366 9I°1 Chant* «15 * *15 49

nil

• cr^
;ecf^ctn
oo

CV'

I



1- ©lUlfnldllL©
* Labor * : rry Repor t 42096A

Januar . . 1 9 . 1 9 8 7
I Pnpc T

P Cont ro l

— 2 3 * C ^ 3 . 8 9 3 i• T: 3.9&4S
s f * r fc*"" T P fj ' t<• :: :,.iw.

1 ,,-c , .„-
m ~' '7 ^ "

Weight Change . 1" x r
90 Days r Change

3 . 8 9 3 7 4 .0 1
3 . 9 8 4 7 4 . 0 1
3 . 9 0 5 4 + . 2
3 . 6 0 2 7 4 . 1

ThUVne- , * Ch,ir. £c ( 1" r 3*'
. 8 2 " 41 2
.76 " 4 1 . 3I . 8 3 - Oo

7 r .1 r F e e 1 1 1 a r. c p C 1 h e
70

70 - 4 . 3
- 7 . 9

c; 7 3

Afl t l day* lw*r«lon aV both ,M'C anJ iO 'C, thi>
Sn phys i t a l j>r ope r t ic $ .

HI' Unced m

Lab Techn i c ian .
ŷ _r——————————————

Dirv c t o r of Rvvtarch 4 Tvchnical ttov*l?>(-«,*nt



LABORATORY REPORT f t209S

CHEMICAL IMMERSION OF GUNDLINE HD 80 MIL
WITH CHLORINATED PESTICIDE

November 2 1 , 1 566
SVbJ I .CT
Re s u l t s of chemica l compatibi l i ty (EPA Method 9090) tes t ing of Cundl ine HI)
80 R.H wi th Ch l o r i n a t e d Pest i c ide nft«r 30 days immers ion.
TEST KETHOr*
Die- cu t ASTM t e s t & ; e c linens vere p laced in the waste so lut ion and kept at a
t c r . p e rd tu r tb of 2 2 * C anJ 5 0 ° C . Samples vert removed a f t e r the 30 day per iod
and ob jec ted to the fo l lowing t e s t s :

Tea t Method

ASTM DC 36
ASTK D IOOiC
FTMS 10 1 E

U- P r o p e r t i e s .
Tea r In i t i a t ion R e s i s t a n c e
Punclure Res i s tance
UYlf iM Char. jx
T h l t J m M, Char . j ' t

m
oo

Cen t r t I
30 Day *
~ Ch.inE«
2 3 * C T I '
Contro l
30 Days
S Change
SO*C Mg
Contro l
30 Day*
Z Change
50*C Tj>
Control
30 Dayit
* Changv

Y i e l d

2 ^ 1 0
- : . 9

2 7 5 0
283«
4 3 . 2

2 9 1 0
290 1
- . 3

2 7 5 0
3059
4- 1K2

S t r e n g t h & tl

Y l r l d

1 5a

1 5
1 5
0

ion
Br r - iV

St rcn£jj_t (

5 1 2 3
5K";

6 5 6 5
- 2 . 1

5 1 2 3
50^1
- 1 . 6

466 1
5 2 1 5
4 12

Br

650
8<. 1

6 3 5
41 . f ,

850
863
4 1 . 5

& 3 5
4 1 . 2



Laboratory Report 0 2 0 9 8
1 1 / 2 1 / 6 6
Page 2_______________

Contro l
Weight Change . I" x 3"

0 Days % Change
23 'C KD

TD

50'C HD
ID

23 °C MI,
ID

50 °C K)
TI)

2 3 C Mi i
1 I >

50 'c K;
IN

2 3 * C
SO'C

3 . 8 9 3 3 3 . 8 9 4 6
3 . 9 8 4 5 3 . 9 8 5 7
3 . 8 9 5 6 3 .8978
3 . S 9 9 - 3 .6020

Thickness Change , 1" x 3"
. 8 1 " .82 "
.71 " . 75 "
.81' " .83"
,h7" .88"

Tear Re s i s t a n c e ( Ibs)
70 70
? ' . 7 1

7( i 69
7 f , 73

Pun c t u r e ( I bA )

(--' 65
(,.' 67

+ .03
+ .03
+ .05
+ .07

+ 1 .2
0
+ 1 .2
+ 1 . 1

0
-6 .6
- 1 . 4
-4

+4 .8+8 . :

LA

Oo

COSai'Sio; :
Afte r 30 day* itwwrnion ai both 23 "C and SO'C there were no s l g n i f l cAn t
change* in phy f c i i n l p r o p e r t i e s of the Cundllne HD.

CERT i r n . I i BY :

Sengthong Phovjangn.1 v* nh
Lab Technlcl«i

Kjrk C*dw»ll«d*r, Director of Research
Ttchnic* ! Development


