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Document Index Number

SEFSETMENT T THE 27 FORCE _ 39501-SITE 8 INCINERATION
Co TR 19.01.08.0012
Iy

Mr. James H. 5Scarovorougi

Chief, RCRA Branch

WJaste Management Divisioa

U.S. EPA, Region IV

345 Courtland St., N.=. G 1542
Atlanta GA 30365

Dear Mr. Scarborough
1. References:

a. Your 19 Jan 920 ltr t5 Lt Col Lubozynski, Tyndall AFB, FL
regarding the incinerator ash and Herbicide Orange site at NCBC,
Gulfport, MS.

b. Our 22 Mar 90 response annotating actions to clarify
your faxed comments on the dioxin risk assessment in the decision
document for the NCBC site and creation of a sampling and analysis

. strategy for remaining HO contaminants. .

2. Attachment is the final reply to your comments on the dioxin
risk assessment in the draft decision document. It was prepared by
A, S. Rood and D. J. Thorne, of EG&G Idaho. Please contact

Mr. Jeff Short at (202) 767-0275 or Mr., Karl ¥Xneeling at

(202) 767-4151 if you have any questions. Mr. Tom Sarros of NCBC,
Gulfport, MS (601) 865-2243 is the ooint of contact regarding site
work at the HO sit-=.

2 e

FETER WALSH, 0L, 1sr7

Chief, Environmental Gual.ty Division
1 atc®uectorate of Engr & Sves
Reply to EPA IV Questions

-4

Hy

cc: HQ AFESC/RDV
NCBC, Gulfport, Code 470.2
SOUTH DIV NAVFACENGCOM
Codet 1151
MS DEQ (Mr Mabry)

‘ EG&G Idaho (Mr Cook)
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“Providing research and development services to the government”

INTEROFFICE CORRESPONDENCE

DATE: August 15, 1990
T0: J. Cook

FROM: A. S. Rood M

SUBJECT: REPLY TO EPA REGION IV COMMENTS ON TCDD RISK ASSESSMENT - ASR-05-90

The attached document contains the draft response to EPA Region IV Comments on

the site closure risk assessment for the Naval Construction Battalion Center
(NCBC) in Gulfport Mississippi.

ASR:1ra

cc: N. E. Stanley £/2€
G. B. Wiersma
Central Files
Letter File
Project File
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& rzzlv to comments submittsc by EPA Regiron IV concerning groundwater

TmcC2:Lng &nd risv 3ssessmert tor 2,7,7,8-Tetrachicrodibenzo-o-dioxin
17227 &t the Tcormsr herbe ge &rea st the Navel
Construction BattzilIen Centzr, Gulfporit, Mississico: was prepared by A. S.
Rcoe of the Envirommente! Acsssszment and Moceling tnit of EEC&G Idaho and
D. J. Thorne aof Ozk Ridge Mstional Lzborstory, Grand Junction OFffice
{formally at EG&C Idaho). Many cf the comments had little if¥ no effect on
the msgsling resc:ils Or Cconclusicns gn the risy cde ©o wnges=ticn of
Zrincing wetEr., '
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Jre Zomment howevear, N30 SiGH1Ticai L en tne estomatec Ccrinxing

~atzr risk. This comment concsrred the degradation rate aof TCLD in the
groundwater. The degradat.on of TCDD in trhe groundwater was basad on
gegradation rakes of TCDD in the zoil arg surfac2 water. Soil and surTtace

water degradation rate2s are reporisd in the EPA Superfund Public Health
valestion Manual., A litesature rmvestigaticn revealad tnat T7CDD

degradaticn was Srimarily a nhotolytic process. Thus, decay of TCDD in the
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zs:ole since grouncwatar 12 not sxgposad to

‘e Izlzolatisrs szec2 Zsrfzeores aricn Zi2 mct o 1a.ws zrscit fov TIDD Ceczay
11 g-ouncwater however credit was taken TCoD cay in the surface

for TC2D gs
d

=ci1l. In additicn, the aquifer modeled was changed frocm the Miccene

.

aguiter tne primary drinking water source) to the surficial aquifear.

1

niz was zone for the follicwinc rzasons:

3
-h

. Mare cata was 2avallarble con z-e

mn

2. Estimated contaminant concentrations in the surficial aquifer would
-

provide a bounding case for the maximum concentration expected in the

Miocene aquifer since the Miocene aquifer lies below the surficial aquifer
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1.1 Reply to Comment 1:

- —_ - - - - - - =z
The —omment concsrnec Th2 degracaztizcn rate of TICD

- Co=

3
fas
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(10

roc.ncwater and

the assumoticn of zero concentration in

Degradation rates for TCDD in scil and surface water were report

2
Suparfunc Exposure Assecssment Manuel drafit vers:cn crimted In 1928

2.
ZupssguenNt vers=1cns T thls ceoumes i have cmicisEc ttme Physlical sng
Znemizal gQata for Zontaminantz., Scocoszun (L?EQ; ~zocrnsd railf lilres Tor
TCO0D In scil of 16 to LZ years. This orccsss was astribueted Tz ormotoliytic
(suniigints degiradscian, thus cegradaticn of TOIZ in fthe grounSwatar wouid
Aot cczur by This cracess. In the criginel ricsk assessment, csgracatian

fn
—— - e S - o
me meEchasisa oY

u
which TCDD degrsdes at the time the origimal transoort calculaticns were

ga2rigsrmecd, thus rm2w franssort calcuiazticns werz fer¥ormes Lnat 1zZnare
f2@Zracsticn In the sroundaatbtsr., Czgradation I- tne scil wasg tawxen i1nto
aczcunt sinc2 TIZID on the2 =zurfacs .5 suscz2otisisz 1o de2gradaticon Toom
sunlignz. These calculaztions arz2 p-zesentec in S=2czicn 2 T hnls Iccument.
T-=2 =z~ ZooZEotticTo Lo otial Zs-ootoico oozzozIzacs? oTe2oavsE T olant oo

any 2urTicial aqQui=sr “le2la samp:iiig gata. THRLs assumoSTicCh wasT NS '
macescarily conservactive and may nc: be valid. Fizic sampliing data -
rowever 1s needed for a starting point and this cata :1s not avaliasolie ac =
thiz ftim=.

— — -

1.2 Reply to Comment 2, &, 7, a&:

a

The comments concerned the following: a) effect of a fluctuating water

table, b) where the drinking water aquifer is recharged, c) verification c
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ZeEds i .h2 eazt-sgouineasi and iz sguth-zoutnwest &t about FC Te=zt per

The permeable porticn cf the near surftace layers has ba2en calieg tne
guifsr-. Srom the informaticn presentsed ty ZEarraclouch,
downward micraticn of dionin te Yre Miczem=2 aguifs-
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Miocere aguifer. The original analysis ignorec
surficial aquifer and any umsaturszed media betws=n tne grounc surface anc
a

tive since

=i3-37.C07 0 he co-fizizl ogziuzifer amT L—IZ3TouCzIET oIzos ol =z <22 ==
‘urtnmer diluis and r2tard th2 Ccohtaminanc.

Srouncwat2r Tlow parameters In the originmal anaiysis Tor the [Miocene ==
acuifer cculd ot bSe located in the time allotzze. thus surficzizl azuifer
sarameta2rs were ucsad with the evxcepticn i pors vsliaozltv. Somm 2122y

=

{1.4E-05 m/s) was estimated from hydraulic gradisnts of the Mioccene
aguifer and typical hydraulic conductiviity vaiues for fine gradied
sandes tone. The porosity of the surficial agquifer was between 0.20 and
0.30. A mear”value of 0.25 was used. Lateral (30.9 m) and transverse

(2.0 m) dispersivity values were selected from a table of typical
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Zarametars usad in the grourdwater modsl are

Th2 equations which describe cdispersivity 1n the X and VY directicncs were

faken from Till and Meyer (1983).

1.3 Fe2ply to Comment 1C:

- - A S o= - 3 —— .,
he eguaticon for the l2ach ~z21e con=Ecas T sas obtalred Yrom oone FozoZives
= < = 1 - - - - - [P, - T Pl o PP S o o
Zatesty Aralysies Pococrt or S2iow CGrounec Veolt Low L2vel Waezte Radi-zctive
o = - la TEe eauzoicy and anitgs

of the parameters have been checked and it agrees with what is statad in

the tewit. Tre 2quatiocn givaEr In bhe corments is Scifficult Lo compacs

D2BsadsSzs the fzrqrms and Jurnits have moct heson defined. Th2 units cf the l=ach
- PR Lt < - - g S b=

~ate constan: gre time. Thiz I ncT a ra=2io (which would Zmzply T2 unitis;

o a rate (which woulo 1mzclyvy vnits cf mmass/z/7time). -
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Z—ommant Z refers to a discrezpancy betweern the aquifs=r description in

Figure & and its description in the text. The Miccene aquifer nas oeen
ignoreg in tke new calculaiions thus the fTigure and Micocens aguilizr

deecripcion will be elininazed.
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Table 1.

1 agquiter model.

Parameter Value Unizs Scurce

Hydrocleogic Conducztivity 150 ft/cday Barraclcugh, 1986

Hydrologic Gradient - 4 ft/mile Barraclough, 198&

Thickness 24 ft Barraclough, 1986

Porosity 0.20 - 0.30 -— Barraclough, 1986

(Mean VYalue 0.25

Pore Velocity 0.3 - 0.& “L/cay Barraclough., 1986

{Mean Value) 0,45 fr/day

Lateral Dispersivity 30.% m Till anc Mever,
1983, Weeks. 1989

Transvercse Digspersiviuy .0 m Tili and Meyer,
1933, Wests, L1989

Buik Density 2.0 g/cc PSI, 1967

Organic Saorption Coetf J.3E+0¢6 ml/g EFPR, 1986 -

Fraction of Org Carbon S.0E-04 Fectijechn, LS7C

Retarcatiaon 1.32ECG4 -—— calculatec

Source Area 220 »x Z2G m criginal report

Distance to Receptor 13z m origina! repcrt

10
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Ficure 1. Revised csource release model for the TCDD relezs2 from the
NC3C Hertacide storacge area.
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N
L
u

= —(Ke. + Kg)Qs (L)

ot
cGss
gt
nere G = tns mass in the sur<aece soxl comparttmant (g

Qss = Lhe mass In the subsurface soil comcartment (g)

Kei = tne ls2ach rate ccnstant Tar compartnent Gss (s™4)

KL= = the leach rate constant for compertment Gs (s7+4)

Ks = the decay rate constant for contaminstion O-6 cm (s7*%)

Kss = the decay ra*= ccnstant for contamination &-461 cm (s71%)
The solution tc (1) with Initiel cenditicns Gs = Ga. 2t t = O Is
Zsi{t) = 8ss Pl -mL:i-mslz ~

2 zolution to (2) with initia! conditions Qesz = Gss, at © = C is

GSO ,"l_- [nd - -
dss(c) = [ EXPL-fretl - SXF{-Nut] | + Gsso EXPL-rixt]
( :x“;‘—.') L
minere Kx ‘\’._: + |’~.55
The release rate (R) to the grcunagwater 13 given by
R = Oss(t) Ki_z (3)
The total mass reizased to the grcouncwatsr is civen by
D)
r
To= ; R dx (&)
Koz Kex Koz QGsg ~ 1 1 -
To= Gss., - | - ] 7)
(" ) {(Kx - Kz Lo Ko
Using the values for the varisSlss found In Table 2, the totsl amount

releasead from the source to the groundwater was 0.387 g.

The amount of TCDD in each compartment at t = O was calculatea by

multiplying the total TCDD mass (79 g) by the ratio cf the soil

[
b

(41
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Table .

uss Tor ThE Sources term Serem

Paramete: Value Units Saurce

Le=ach Rats e J.SE-Q4 gt Cealculated

Lesch Rate (Ko=) Z.BE-0OS vyt Calculated

TCCD 1/72 lite, 1z v Schaum, 1984

Surtasce

TCDD 1/2 1ife, 130 y Schaum, 1984

Buris

Jrganiz Sorstion Costf 3.5C2-06 nisg ==a, 1788

Fractico o ~2 CTaroon 4.,.88-07 T Coro., L1927

<s S.77E-0Z v calculated

. 5.7932-03 y c3siculateg Surface
Soi & cm assumed

S3 cm

\J
By}
rJ
8]
18]

~J
~
0
(%]
L)

i
)
il

assumed




TCDD Release Rate (g/

(TCDD Release Rate From Source Area |
to Groundwater as a Function of TimeJ
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where Kd = the linear sarpticn coefficlent (ml/qg}

n = the density cf the mecium (g/cm™)
Ne = the eifeztive porosSity (Lots. PorosS.t. 1S sSSSUMET TS SIua:
effective® porosiTy !

Thz g vEius 15 gerives Trom o CitE ROC Dy The FelLellonSiip
rd = {¥Foc) (‘oo (=}
where Tco = the Tractiliar of orgenilc carben in tne media. )
For nigh Kzco values, the Rd facktor e cirecily prooorticnal to the foc. A
izc wvalue cf 4.4 E-23 was reporusc for s=cils in the (ICEC areza.  This value
was useg 1n thne Ssource tsErm Ccaliculazicns armg@ for the grouncwalisr .

calculaztions in the criginal report. Ne cirect measurements were made of

r=e fo2c im roe surdecisl oaoygites . whge wuzi-og TTz fooowslos ST oovETovwiSg
- ;
SCils may NGl Ce SCSroRriat® For groundwaeter S1melilailsn 1N TRe SUrvicisad
acuiieEr sinc2 sandstcne ang ailuvial gravels typical contain iess cthan
- - - T
J.. 7 aorganic carbon (Fettijchn, 1973). Tilve foc valiue Tor csurface socil: =

u
¢4 for the suriicial squifer. The Rd factor for the surficial aguifer is

15
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(S.0E=253(3.2EDE ml/g) (2 a/cc)
S = 1,324
.22
sno the lesach rate constant for tne Tirst & cm ©f S0il is
38 cm/y e . .
o = - - = e CoTRG Yy
(5 cm){0.5) = (Z.0)(2.42-03)(3.3E06 mis3)(& cm)
2.2 <Zstimated TCDD Ccncentraticns and Carcincgenic Risk:
The releasz rate2 as = funcrion of time (Figure I: Thows tnat tne e7iecilve
rElEase time i3 acporosimately BCO vears., I+ wze f2urd that this Ttime was
inzignificant whsr csmpara2c fc fne zrounmdwaier ZInc2NTtUaticn ©2aF time of
TC,2CT v (The time th2 groundwati2s COnCc=EnNIr-aitliss ~2achss 17s 73 .7’
valuesi. Thus, ra.2ass oFf t-s —oStaminman=s Cculs T2 Tr2atad 2T & Singl2
3¢ time egaa: = & Simuiztiors uses 11 Znis anaivIis
~2lzaz>2 oevsnts and 2o nmoL o2 any 27 Lne awmeric
and methocs cescribed in tre criginal cocument. Fhe
N B - - - [ PO = T2
cecallalatze p2an TIDD ZonIonbtcacion was 2.51Z-07 /m3/bh ahiol TQTUrrED JU, 3
y2aArs =752 ralease ‘rom the scurc2 ares.
The Inrcornel Jally ntans (ZDID0 o ZoD from ToE ICSOSwnRIicT CF GrLD-s 1T
mMAaI9F was CalIulaiss 2ZIs-ging o -2 Suman smsslot Zvalostizo Mapual. PEet
bl TTIL LT Ea . T2 TTT awas smmoae R T T = TLoa 2T At lTrn
.
W o« IR & Z= .ZD
T o= (1 T
- — ' — - -7 Rt
=N * s
siiErs ZI1 % IoCGnis Taaty INtak® (ma/ kgl o)
DI cTnc2ntraticn {assum=sc 1z 2 thE Masiound
s Ziclee zonceanurstlice Z.61E-1C mor
IR = standard drinking water intake (2 l/ag)
EF = the.exposure frequency (365 days/year)
ED =

exposure duration (70 years)

16



SN = Bcoy Wsigcho {70 vg)

AT = pericd cover winizZn sxgosure 1s averages (70 y ¢ 63 &/y)
The potesnilal carcincgenic risk was calculatec as Tollows:
FCR = CDI - PF (Ll
whners PCR = potentisl carcincgenic risk
PE = the carcinogenic potency fTactor (1.3E05 mg/kg/d—*t)
Tre EFA nc longaer us=s the ta2rm CFotency faciort. inst=ac, the tsrm
"ZTligoe Fachkor” nEs Sesn azcozIizZc anc Ls us2d tc to 2stimats &n uoper bound

srobao:lity of an Lnoividuai desveicoing cancer a3 & ra2sulit of a lifetime
cf 2xposure toc a particular level! =T a potential carcinogen. The sicpe ‘
“actaor For TIDD wss not listed im the March, 1990 editice gf the A
[ntegreated Risk Information System (IRIS) database but was listec in the
Juiy 17%FC Heslin Eifect Summary Tables {HE3T,. The slope Tactcr repoted

in the HEST tables was the same as the potency factor reported in the ’
cuidatzd Superfung Fublic Healih Evaluation Mamnsl (1.3E+0% mgrs/kag/a —4).

=2 =slope factor fcr TCDOD is currsntly under ravisw by EFPA arnd may be
revised Iin the Tuture. The guicdance given by EP& has S2en to use the

her cata 1s -

W

=t

e
sigps Tacior re2pcrI=2g in the HEEST documenrnt untlil fur

avalliable.
3

The carcinogenic r:isxkx using the HEST publilismed slope facter ana the best

2stimate concenctration (2.62—-10 mg/L) was l.lE-06. _

iy
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A carcinogenic risk T 1.08-06 13 tne point of Zeparture Tor

= a
suriicial agquifer parameters (KD cof 1.32E04 and pore velecity of 1.6E-04)
e

was l.1E-Q&. This ricsl was azove the zZoint a7 depariure faor accactability
ol o7May 02 cors.czo2d acizotanle vepencing on INE &@sS3UMDTions used.
SoCrZer L0 ass3ess Lh? Cegre2 ST COnsRrvatism LT IR risy EstimaczE, 3
cavaretric s2nsiIiviity amalysis was gfericocrmes onothe nedeai. The
conz2ntiration I the “allgowing grachs (Figur=2 T thrae 73 nas been ’
normalized to tn2 22k comcen<ration calculatec with tne —fest e2stimats
cEzramztas valuszs (Tagle L.

The =2ffect rsta-zaticn has cn ssat conca2ntraticn is shown In Figure I.

The retardaticr factaor Is highly dependermt on the fraction of organic

carccn in the agui“er. Sincs very lit4le data was available cn gorganis

carpon fraciions, INe retardation TAaCLOr was a&..lowed a large degree of

variance In orger <o account “or aii possible csses.  The ~e2tardation
FaTIor Eomme At L we I oowmer furction C2lamnieestig 1T pest corcentraticn.

T2 D8asx CONCEMNTITaCLON 212 wag iinearly reiatsg to tne rstardation 7actor
1

1 computesi- simulations

- — [t
sncan . Flgure 2. for lcw RO values, tne single pulse release over ==
aredicts the peab conacsrit-ation because th2 relcsase time tscomes
signrfizant oIl of tm2 Zzhlaminant trave: time.  Foo exampla, uslng an

tzr the release. Usin
sgurcz model described previously and the time variant release rate

(Figure 2.), t8e peak concentration was 1.0Eﬁ§7 mg/L and occurred 1lZ years
Pt

after the release besgan.
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Flgure I. Feah concentration (normaliz=2e to -2 pzak cencentration using
the bta2st sstiimates parameziers) vs retzrceticn faczsor All z-amsport
parameters (excect r2tardation) were held congstant at their best estimate

H

LOG [Normalized Concentrat

[ MNormalized Concentration vs Re?ardanon
. Factor for Best Esiimaie Parameiers
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P 78 U

fiect the

[ — — - - - . - — Bl 1 R I, -

Pt T7ACTICR oY Organic Carson rn BhRe surTtage SCl. wli: 2:30 2

releass ratz ol TC0D 1o tne groundwater. Hign ccncentrations of aorganic
matier in the zurfzcz <€2il wil tend to immeopil:ze TZDD and 1 surnlight is

present, photolytic degradaticn will decrease the contaminant mass. The
response of thne scurcs mod2! to percent organic carbon in the soil shows
an exponential dscrease In the integratec mass o+ TCOD re=ieas=d o the
groundwater vs increasing organic carbon in tn2 saii (Figure 5). For

single oulse rzleases tc tne groundwazer, the mass rel=@ased 1s directly

e
oroportional to the peotential carcinogenic risk. The relationship between

cof 7TCCC to thes grouncwater

]

carcinogenic risk and a time variant releas

Tere complay ard s neot glscuvsed here,

The effect of the pores veiscliy was investigated o datermine the acdels

zz=nsitivity 15 Thnis paramets-, The fore vsleocirtliss wasse varied T02m the
igw value rsoortec in thSe ilitzrature of L.1E-Os &tz the high valus of 2.1
C5 m/s. The model coes not agpe®ar to ke highly ssnsitive to varialsility
in gorz velceglizy (Figurz 60, &t lsast is the range o7 «wED0rizd pora
valocity values inc2 tnhe peak concentrsaiicn did not change for either

S
veigurity camosr2d <o trat gbrainmed for T2 kest s2eiimacte wvelccity of 1.6
m

Tihe most permeaple sschtions of the surfic-ial ascuiier aversges
zoproximately 7 m thlch. For thiz analyslis, it was assumec that the

17U lifer teoiotm2ss goult g3y TowueEen L 37T LT - Nere Lf3= TS LIVTEIEE
foilows a furciiona: relatignsenip cf ¥ = 1sX  when ComDAaredg to peax '
;pn:entrQ};cn {Figure 7.

Distance to the rececicr was aiso investigated. fCTonce—iraticrs at the
noarest known wall 0.5 mile (200 m) away 2re cz’lzulzbzz. THe" =ax
concentration was 8.75-11 whicn was &&7% less than the concentration usin

. - . e e e
2 m rec2ptor distance. The calculisted potzntials Carc.nogenic risc

o drinking water ingestion was 3.9E-07.
-

o}
c
m
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is
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n <-2 surtace scil Tor the revicesc cscurcs mcodel.

1

Mass c* TCDD relsassdy o grouncawaitz- vs percent crganic carbon

a)

Mass Released 1o Groundw

1.

N

7

1.000E-02
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Y T H T - .
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Percent Organic Carbon
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Feak czncentraliion (normalized o gpeax conceniration using
parameis-<ce) ws SurTiclal aguiter thicxnses. All paraemeters

(2XC2PT aguiter tnilcxness) wer=2 neld constant =t their b2st estimats
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Mormalized Conceniration vs Aquifer
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release and subsequent migration of TCDD :s very sensitive to



The most conservative analysiz wnere the sntirse sstimatad Loventory was

-2lz2s332d tz the crouncwater as & Zulse ang ne r2tarast:-on cr decay of the

TQUrc=2 Mass was consiger=c. th2 risk was unaccsntatle. When tne source
rzrm model was ussd T esstimats relzases, retsrcaticn and czcay were not

a
+
o
o
11}

2t a well 800 m

2
o
b3
u
rt
o
|
~
1)
Al
n
11
rt W

considered and the grou or was assume
downgradient frem the facility, tnem the risk was 2Z.6E-04 wniczn is

1

=ilcntly atove the unacce2oteple cutcd? rangz o7 1.0E-0L.
Iz 1¢ llikely that tTne acusrfer Zontsins sCme organis mai=2arisl thue the
crececding risk scstimate was overly conservative. Algsec the surfacz csoil

contain greater T-actions of orgenic carbon tharm what nhas been
measured in the remedisted so:l. Meore organic material in zhe surface

th2 TCDD trapneit time freom tha coil o the grzuncwater.

n

This will increase the amount of TCDD d=cayed in the soil and decrease -

d
s2g to the groundwater.

t=e mass cf TCDD r=2lea

Greatzr hnowledge =f the source term, fraction cf crganic matter In the

soil and aguifer amo actial cown credient well cistance o7 Intsrest wiil
result Im more c2ri3inTty 10 thNe riskr 2SsTimaza. sm=ile the curreint risk
2gTimzie was wiThis Lhe ooiirge fa- scoennaBiliice, TReEre was sl il reasonabld
GOLGL &and W@ Tasliy &3 10 il adiid: vaides o7 1ne S&ns.tive Jarameters
igentified in tnis regort. Agreement wiih the reguliatory agencies as to
adprapr;aié values s b2 wsed in the amalys1is will add cred:cility and ?i
detensibility t5 the risk sstimates.

In addition, the pathway of interest may no longer be drinking water. The

migraticn cf TZDD from the zurficia. aguifer tg the Miocene aguiifer is

"]

considered highly unlikely due to the hydrologic properties of the Miocene
agquifer. This™then indicates that the risk of drinking water from the

Miocene aquifer would be considerably less than that reported for the
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