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Declaration  for the Interim Actloa Record of Decision

Sk Name and katkwt

F-Area Groundwatcr  Operable Unit
Savanmh River Site
Aikcn Cumty, South Carolina

The F-Area Grotmdwatcr  Opcriiblc  Unit is the gr oundwakr  associated with the F-Area Hazardous Waste
Management Facility (HWMF).  Both the F-Amtt  Groundwatcr Gpwablc Unit and the F-Area HWMF arc
part ofthc F-Area Fundamental Study Area. The F-Area HWMF  (Building Numbers 904-4 lG, 904-42G,
and 904-43G) is listed as a Rcsoumc  Conservation and Rccovq  Act (RCRA)  regulated unit in Appendix
H of the Fodcral Facility Agrocmcnt (FFA) for the Sawtnah  River Site (HIS). Thcsc terms have ken
dcfkd in the Mcrirtt Action Proposal Plan fm the F-Area Grotmdwater  operable Unit. Ttutt document
is pan ofthc administrative rscord  for this unit and is the document on which this declaration and the
accompanying Record of De&ion am based. .

Statement of Basis and Purpose

The purpose of this Interim Action Record of Decision (IROD) is to address the potential concerns at the
F-Area Groundwatcr Operable Unit under a program that comprehensively and responsively meets the
needs of Cmprchensivc Environmental Response, Compcnsationj and Liability Act (CERCLA)  and
supports the SRS RCRA Permit as the primary decision-nuddng authority. If the remedy appearing in the
permit is sigttikantly  revised. a review of this interim action will be pwformcd to rkrminc whether
rrquirentcnts  for continued protection of human health ● nd the cnvirontncnt  are being met.

Thisdocument presents the sckctcd interim comcctivc  action for the F-Area Groundwakr  Gpcrahle Unit
at the SRS. which was dcvclopcd in accordance with the FFA. This decision is based on the
Administrative Record File for this spcc~lc unit. The sckctcd interim action under CERCLA is no
thrtiur action bqond that required by the corrective action as identified in {hc SRS RCRA  Permit.

Assessment Of the site

The F-Arcs HWMF  is a source sprcific  opcrabk unit within the F-Area Fundamental Study Area. The F-
Arm }W/MF is located in the ccntcr of SRS, Southwst of Road E and North of head 4 approximately 16
miles from the nearest plant boundary. The F-Area HWMF consisted of three unlined earthen basins that
had a combined maximum operating capacity of 20.5 million gallons of was!.  water during operation.
The groundwater contamination plume assaialcd with these basins is called the F-Area Groundwatcr
Operable Unit anrl is observed in a zone which extends from the water table surface to approximately 150
feet Mow tand surfaa and covers an area of approximately 200 acres. The priwuwy  contirminanls arc
tntium,  alpha. and beta cmimng radiormclidcs,  and hazardous metals. The potential pathway for
contamination from k F-Area Groundwatcr  Opcrabk Unit is through discharge of contamination into an
Onshc stream.

Zctnedial  alternatives were dcveIopcd for corrccuvc  action of the F-Area Groundwatcr  Operable Unit as
part of ths SRS RCRA Permit proass. Monitoring and investigation of the groundwtcr  operable unit is
being cmductcd. DOE is scoping a phased approach 10 identify Ihc optimal scqucncc of actwiocs for
corrective actmn.
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Dmi~aftka  Sdcs%ed Rtmtdy

_d&F-k_-~tira R~~~ph~ti~ti WhMiu
Dqa$!B=ti—@E~ @ CuatrOl (sCDHEC). Tk concztivs action oflhc groundwakr
_tit@tititiktiM kting~~ti SMRa Mtit.

T& CERcLAsekted  8McrnWw“ fbrthc F—Asca GmundwMm Operable Unit is no further action beyond
tMmqoircdbythc  SRSRCRAPcmk. ‘fltcrcstudydcscrii inb 1992 SRSRCRAPcrmit  ptwkka
forruwvcsy  ofmMadWod groundwatcr via cxtradiott  wells and treatment of hazardous mtstituents
andrMkwcMM“ (exoept tsitiurn and Ntratca),  m treated water under* cxmditiona Ofcurrcm permit
will bcinjrxtodtithes  !talbwatpdfeft  ib~-dtiplm. DOEhasbccn  proccoding
toimpkn=tthis  actiom @~l, lW5, *~dti~R_Pedt Wi*asati
fm publidpcrsnittec review and cornnwnt.

Dcclarat{oo Statement

Cornxtive - for tlw F-Area Gmundwatcr  Opuablc Unit is speci!kd by the SRS RCRA Permit  issued
by* State of!iouth Caroliua. Furswtt  to * Fi% the permit addresses all identified constitucms
capable of harming hwnan health and the environment. This action has been dctcrmincd to be protective
of huntan health and the environment ttndcr CERCLA.  Thcrek, no fitrthcr  rcnudii  action kyond or
in addition to that established under the SRS RCRA permit is nassazy under CERCLA.

#’7%--
Assistant Manager for
Environmental Restoration and Solid Waste
U.S. Department of Energy

Q&ti4wm-ba
~ John H. Hankinson, Jr.
v Regional Administrator

U.S. Environmental Protection Agency
Region N/

2
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DHEC
~-EW- Rktwd E.dbbbour. Des. ~ John H -wisa

RobatJ  mJr.wco~ WWam  M lid. Jr. MD

mpulmomd  Hulmbnd  E#mnwa@ccnd
Sandta J hloludu,  SOCNWY ~~eaka Jr.

SumtiR  Maybank.  Ill
2600 Bull Street. Columbka, SC 2$201 PmmuUng thfM. PKUUUW Um Envkonmont

April 13, 1995

CFRTIFI. ED M ALL

Mr. Thomas F. Heenan,  Assistant Manager
Environmental Restoration and Solid Waste
Savannah River Operations Office
U. S. Department of Energy
P. o. Box A
Aiken, SC 29802

Mr. John H. Hankinson,  Jr.
Regional Administrator
U. S. Environmental Protection Agency, Region IV
345 Courtland  Street
Atlanta, GA 30365

RE: Savannah River Site
SC1 890008989
Aiken County

F-Area Seepage Basin Groundwater  Operable Unit
H-Area Seepage Basin Groundwater Operable Unit

Gentlemen:

The SOUIII Carolina Department of H~i\lth and 13~vironnwnLal  Cent ml (SC DHEC) has
reviewed the Interim Records of Decision  (RODS) for the r~n]~diiil alkmaliw sekwtion  on the
.F-Ara and I-l-Area Slqage Basin Groundwater  Operable Units at the Sttviinnid~ River Silt.
SCDHEC  concurs with thcw interim  1{011s. In concurring with the ‘.e interim RODS, SCDHEC
does not waive any right or authority it Iniiy have under federal or st;~tc  li~w. SCDltlX reserves
any right and authority it Inuy have to require corrective action in :ic~~~rdiin~~  with the Section
X)04(u) and (v) of RCRA,  South C;irolil’$$  Hnzardous Wirste  Management Act, iind the SOUIh
Carolina Pollution Control Act. ‘lIwsc righls include, bul are not limited 10) the right 10 ensure
all ncccssary pcrnlits arc obtained, all cleAn-up  goals  i~nd criteriir  arc met , and 10 take :i Sq)aralc
action  in the evtw[ clc:m-up  go;ds  m IN1 met. Nothing in (Iw ctmurrmx  sl~itll preclude
SCDHEC  from exorcising 3ny iKtlninistr;tliVc, kgcll and equit:bk rclncdies  :lv’:lililbl~ to require
XlditiWlill  mponsc aclions  in the wcnl dull: ( 1 ) (a) previously unknown or undctecwd conditions
arise tit l!w site, or (b) SL’D\i 1X rccrivcs  a d d i t i o n a l  ill furllliltioll  nut prcvio~lsly  iiV;lil:dlk
concerning Ihc premises uixm  which SC1)I {EC relied in concurring with Ilw seltxwd rtmkxiiid
illlelll~ti  V~; iilld  (2) t!le illll}lclll~sill;itio:]  i}t” Ilk! rumcdi:d :llt~rlliIti\’~ sc!cclwl  in tlw fln;d RGD  i s
no Iongcr $m!mtive 4Jf public Iwdlh  ;ind {he cn~ironmcnl.

l:urdwrmurc.  1101;  i s  not lClr;IWOL~  from ;..ly li;d~i!ity i t  m;ly h;tvc pursuanl to a n y



provisions of State and Federal Law including any claim for damages for !iab~lity  to the
destruction of, or 10SS of, natural resources.

Should YOU have any concerns regarding the matter, please contact Keith Collinsworth—
at 896-4055. -

Sincerely;

R. Lewis Shaw, PE
Deputy Commissiotier
Environmental Quality Control

IuNitac

cc: Thomas M. Treger,  DOE
Cynthia V. Anderson, DOE
John Cook, WSRC (signed original)
Jon D. Johnston, EPA
Camilla Warren, EPA
Myra Reece, DHEC-Lower Savannah
Keith Lindier, DHEC-DSHWM
Randy Thompson, DHEC-BSHWM
Ken Taylor, DHEC-BSHWM
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L Site and Operable Unit Names, Location%  ● nd Descriptions

‘Ihc Swannsh River Site (SRS) ocwpics approxirruucly 300 square MM (800 square km) adjacent to the
Savannah River,  principally in Aiken and Bantwcll  Cotmtics of South Carolina (F@trc  1). SRS is a
xxxrcd ikility  with no pcnnancnt residents. The site is approximately 25 miks (40 km) south=st of
Augusti& Gcorgi& and 20 ntiks (32 km) south of Ailw South Carolina. SRS is owned by UK United
States Dcpaswwnt  of Energy (DOE). Westinghouse Savannah River Company (WSRC)  is the managing
and operating contractor for DOE.

The original mission of the site was to produce nuclear materials for nationat defense. Recycling and
reloading of tritium to keep the nation’s supply of nuclear wcqmns ready is a continuing site mission.
To@ the separations Facilitiq of which F Area is a ~ arc processing existing inventories of
materials for ● variety of purpma. including supplying Plutonium-238 for deep space probes and
processing irvcntoricd liquid radioactive rnattials  into *lid form for Somgc and te~ng.  This activiw i?
expcctcd to continue for several years.

The F-Area HWMP  is a RCRA-regulated unit (F@rc 2). As an operable unit, the basins comprising the
F-Area HWh4F  were stabilized and closed in 1991. The F-Area Groundwatcr Opcmblc Unit is the
groundwater  associated with the F-Area HWhKF. Contaminant plumes arc shown on Figure 3.

IL Operable Unit History and Compliance History

flpcrable Unit History

The F-Arcs HWMF (basins F-1, F-2, and F-3) was operated from 1953  until November 7, 1988.  During
that time, the facility received waste efllucnts from F-Area chemical separations facilities such as the
nitric acid recovery unit, waste storage system evaporator ovcrhcar&,  and gcncrid  purpose cvapor%uor
ovcrttcnds, Significant amounts of nitrate and caustic were received. Trhium was the primary
radionuclidc released to the basins.

The basins were closed by dcwatcring, physically and chemically stabilizing the remaining sludge on the
bottom of the basins and placing a muhi-layer clayhoil cover over them. The cover system reduces
rainwater contact  with the stabilized sludge and further contamination of the groundwatcr.

Compliance History

The entire SRS was placed on the National Priorities List (NPL)  in December 1989. Following that date,
RCRA preventive activities at the F-Area HWMF have also been rquircd to meet CERCLA  regulations.
The Fcxtcral  Facilities Agrccmcnl, which became effective in 1993, formalized the intc8r~tion  of RCRA
and CERCLA  in rcrncdiations  on the SRS. Remcdiation  of cnvironrrrcntal  contamination on the SRS is
dmctcd by a Fcdcrat Faciiity Agrccmcnt  (WAI. which was signed by EPA Region IV. DOE, and
SCDliEC and became cffcctivc Augusr  t6. 1993. The FFA utcntitics all sites that may require
rcmcdiat  ion and c$tablishcs an admitistrativc  process ts set priorities and guide response actions. The
FFA requires CiIRCLA Records of Decision for all RCRA dmisions

Prmmtive  acvons al the F-Area HWMF were conducted purswmt to the rcquircmcnts  of RCW per
Sculcmcnt Agreement 87 27-SW bclwcn SCDHEC and DOE. In 19S8. a RCR4 Closure Plan was
subntmd to SCDHEC.  The closure plan undcrwnt revisions to address SCDHEC commcr,ts  prior to
approval in 1989. Closure of the F-Ar- HWh{F was begun in 1989. completed in January 1991. and the
unit was ccruficd closed in Fcbnrary 1991. In April 1991, the closure certification was acccpk.d by
SCDHEC  as bcmg m compharxx with RCRA rquircrncnts. Following a rcwcw of :hc SCD}~C RCRA
action, EPA dclcrmrncd that it was promctlvc  of human hdth and the rnvwonmcnt  and that no additional

J



-  Adm Iwo WSRC-RP-94-1  162
M?9a&Mck#lWo@m#bh?  LJrW Revision 1

AIM} 1995

actioaswucncccswy. ~ti*~w&~A* e-& Wsti*nina  C=CLA-dd
Decision cm lbc dosed basins which was signed on September 10, 1993, A RCRA Permit Application for
Poatc&mcarcofthccovcrand  toaddre$s gmMdwaW contandnatiott  was submitted in Dcccmbcr 1990
astd rdaod ie 1992. SCDHEC addresd the F-Area HWMF in the SRS RCRA Permit effective
Mvcrnbcr  1992. W permit  required submittal ofs comectivc action plan for the groundwatcr  associated
with tlM F-Arcs HWMF. Tbc Gtmcctivc Action Plan was irwludcd in the RCRA Permit RcncwI
Appliathn (submitsm io Gctobcr  1993). On March 1,1995, as part ofrcncwal of the pcnniL a dratl SRS
RCIL% Pcmdt was iasucd for publidpcrnunac review and comment. Issuance of the renewed SRS RCRA
PcmtIt is anticipated in the near term.

IxL Highlights of Community Participation

Ihc public comment period for the F-Area Groundwatcr  GpwaW  Unit Interim Action Proposed Plan was
from December 14, 1994 to February IS, 199S. The comments roccivcd  on the Interim Action Proposed
Ptan arc addmsad  irt the Rcsponsivcncss  Summary found in Appendix B.

Iv. Scope ● nd Role of Operable Unit Within the Site Strategy

T&description ofthc remedy addressing growdwatcr  contamination at the F-Area Groundwater
Operable I.hlk summadd  &low, is from the SRS RCRA Permit.

As kcribcd in the SRS RCRA Permit the goat ofrcmcdiation  of h F-k= Gwnd~lcr Q=ble Unit
is to 10WCS contaminant cmccntmtions  in the groundwatcr  associated with the F-Area HWMF 10 levels
specified in the RCM permit and to minimi= the discharge of contaminants to the adjamnt stream. In
actm- with the current 1992 SRS RCRA Permit. the rcmediation  program inclbdcs groundwatcr
extraction, treatment, and i*ion at the upgradicnt extent of the contamination. The rcmcdation
follows the ctosurc ofthc F-Area HWhfF, and prcccdcs the invcstigahn  of smaticr source-specific utits
in the F.Area  httdamcntal Study Area. The srnatlcr source-specific sites will require invcstigati. n and
possibly rcmodiation in accordance with the FFA, The groundwatcr rwncdiation  is an interim measure
pending an evaluation of its efftctivcneas in actuat practice. The 1992  RCRA Permit spccities that the
overall cormctivc @ion will be implctncntcd  in phases and will be periodically rccvaluatcd.  The scope of
the Phase 1 action coupled with possible future actions (i.e., Phase It, Phase 111) witt save to provide
protection to human hdth ● nd the environment.

v. Summary of Operable Unit Characteristics and Contaminants

Waste cfnuents  from F-Area chemical separations facilities including the niltic acid rccovcry  unit, waste
storage system evaporator overheads, and general purpose @aporator overheads were discharged to the F.
Ama HWMF,  Significant amounts of nitrate and caustic wcm discharged to the bash. Tritium was the
primary radioactive constituent (99%) rcicascd to the badns.  Accordhtg to the RCtU Permit the
following constituents twe been dctoctcd at =:::ntrations  tie the Groundwamr Promction Standards
(GWPS) cstabhshcd  in the 1992 SRS RCRA Pcnnit:

Uazardoug-Q3 nstitucn~ (South Carolina Hazardous Waste Managcrncnt  Regulations 264.94 Table 1)

Asalic Basium

Cadmium Chromium

Mercury

Sdcruum Silver

4
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Mhnorly

Bis(24bylhcxyI)  phtbiate

Ncki

Tetrachicnoethyknc

Tncldorocthykne

vanadium

l’kn H4Ml@ous  Cmm-!-
Nltmtc

~Mk ~OiBUCt desi + Jndicaf~~

Gross Aipita

Total Radium (226 + 228)

Americium-241

Curium-242

Curium-246

lodk-129

Plutonium-239/240

Radium-228

Tcchnctium-99

Thonum-230

Umnium-234

Uranium-238

i$tat tikaliv  Dtrived Co U~~nstit

Umnium

Eim?mc

Cd3iiM

cyanide

Phcnois

Thallium

Trkhiorofhoromcthanc

zinc

Gross Beta (i.e., Nonvoiatik Beta)

Tritium

Ccsium-i37

Curium-243/244

CObaita

Phrlomum-238

Radium-226

Stroniium-90

Thorium-228

Uranium-233/234

Umnium-235

VI. summary of Optrable  Unit Risks and Basis  for Remedial Action

The maxknunr  detected k] of smwd contaminants (e.g., tritium. dmium.  and kad) in the F-Area
~t~ cumntiy exceed the National Primary Drinking Water Standwis,  and applicable state
standu&. Howwcr. potential cxposum to the gcrumi public am rninimimd by [he d.istancc  from the
operable unit to the site bound+’,  by natural Jttcnualion and mdionuclidc d-y, by instinttiorud  conwois,
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and by dilution in receMng atmarns.  In addition, all offkite  contaminant conmntrations  arc well below
&inking water and other applicable swdatds. This corrwtivc action will address the potential ecological
impacts at the soeplinea along Fourmik BCMWk  and ~11 ~SO SCIVe @ addrcss * ambient ~~ler q~ib
stadads  in Founnik  Branch by remdating this opcrabk unit. The mncdiation of the F-Area
Gtwdwaur  Operable Unit will be designed to rm% aS * * Pticablc.  *C phasc I g-water
protcakm stdards  outlined in the RCRA permit.

V I I .  Description of Altemttives

Three alternatives were evaluated for rcmcdiation  of contamination at the F-Area Groundwatcr  Operable
Unit. Each alternative is described bcbw.

1. No Remedial Action.

2. Groundwatcr  Recovery and Hydraulic Control with treatment of molMe haztrdous  constituents and
mdionuclidcs  (cxccpt  tritium and nitrates) and dkchargc  of treated water  to a surface stream.

3. Remedy as provitkd in tho SRS RCRA Mrt@ i.e., groundwatcr  rccovcry  and hydraulic control
with treatment of rntMc Iwxdous constituents and radonuclides (except tntium  and nitrates) by
trcatrncnt and injection of treated water into the shallow aquifer at the upgradicnt  extent of the
plume.

AH three of the tdtemativcs  inchdc grmmdwatcr  monitoring. engineering and administrative controls to
guard against inadvertent hurran and ecological exposure to contaminated water.

~t~~ative  I. IUO knredial Action

Under Alternative 1, no groundwater  extraction would be cmdrtctcd. Concentrations and activity IevcIs  of
the constituents of conccm would gradually be rcduccd with time through natural attenuation proccsscs
such as dispersion and radioactive decay. Groundwatcr  would continue to discharge low kvcls of
contaminants into surface waters. Institutional controls and long term monitoring of groundwatcr,  surfhcc
water, and ecological cotittions  would be components of the no rcrndal action alternative. These
activitks are already being implcmcntcd and as-iatcd  costs arc substantially lower than the other
altcmativcs.  The lower cost is duc to the lack of capital cxpcnditurcs, such as the procurement of a
mca[mcnt systcm and the installation of walls. Potential risks to ofl-site rcccptors would be identified
through monitoring and minimized by inst itu:ional controls.

AIWoative 2. Goundwater Rccovcry, Trcatmertl, and Discharge to a 31tincc Stream.

‘Ilk ahcmativc  would  consist of recovery of contaminated groundwatcr  via extraction wells and treatment
to remove hazardous constituents and radionuclitks  (cxctpt  mitium and nitrates). The treated water
wmdd bc discharged through an NPDES permitted outfall into a surface stream at SRS. A pmctical
technology to rcrnovc  tritium from lhc grmmdwatcr does not exist. ‘fhcrcforc,  tritium  would be rckascd
to the susfkcc  water. Hazardous constituents and mdionuciidcs removed from the groundwatcr would hc
imrnoMlizcd  and disposed in permanent dkposrd vaults at SRS

Dischasgc  ofthc treated water would shorten the fiow path of tritium-contaminated groundwatcr  to
surface streams. This strategy woutd  allow Icss lime for tntium  decoy before water  discharzcs  to surface
waters. in the short term this system coutd increase~ specific activities of tritium in the onsitc rccciving
streams. However, the impact to the %mnnah  River would be negligible due to dispersion and dilution.
(Thc @i actitlty of a tilonuclidc is equivalent to the coruxntration  of a chemical),

6
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Alkrmntive  3. Grotmduater Recovery, TrwatmcmG sad Injection

Akrnmiw3is tbcruno@provi&d  inthc19P2RCM  permit. Itprovkksthme  pharesforthc recovay
ofcwtdtWd~~~‘ $vcllsmdtmaUwnt&rhazM&ms cottslitttcnts  and
rwlkmlddcs  (except tritium mld nitrates). Tbc cmmctkmwetlsw  ouldcapture  thcphuncas dcfirwdby
the 10,000  pbCurws  per millither (pCihnL) tritium contour (J%gwe 3) Groundwatcr  modeling was
Us@dto ddwminc optimal *I Io@ions 8ad pumping rates. UaIikc  Alternative 2, the treated  water
would be ir@c@ inm tbs sbdlow aquifer at tho upgmdht  extent ofthc plum. Mecthg trwmcnt
~*in*R~p@inh-w&&mtidgddP@ 1.

Mbougb  tritiunt will not bc removed from tbc groundw8tcr, irjccaion of the tmatcd water will partially
Coatroltbcmowtmnt oftritiumumtarnirutcd water. Up@icnt injection will lengthen the tritium  flow
@~tiqk Wng=ti-*tim~Mmti @metiwd*w@ti
receiving stream. This will rrduce  tritium discturgcs to the onsits  rwxiving * stream.

Irtdutkd  and engineering cwrolL plus Iottg-term monitoring ofgrounhatcr,  surface water, and
--wnsti~pof~tcrtwiw  3. This akmtativc could be opcmtional in accordance
with the schcdulcs in k SRS RCRA Pcnnk and it would hsvc the highest costs of the thnx alternatives.
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Ttsbk 1. Applicable or Relevant and Appopriatc Raquircmcnts (AIURa) and G&hum

Actions

LocA’mor’d  - SPE
Groundwatsx
Rtmcdiation

EHEMICAL  -m
?smauiOstoftha
ptwmf public
‘mm d SoutCCx of
diation

worker Protection

mc
?mablislr  8
h.active Miion

:IFIC
fba gcnasaf  public
must nti scccivc an
:fkaiva dose
qtivalcnt dose
equivalent greater
than 100

cxp6surcs  to “as
low as reasonably
Xchicvabk
(ALARA)

Nksummcnt of ‘40 CFR270.14

Constituaals  in the 40 CFR 264.92-
groundwaser  which 100
excatd aatablishad
Concultration
limitx.  -

Maximum
exposrue  to
occupatiial
workers: 5
rcmlycar
(stochastic); SO
rcdyear
(rsonstochas[ic)
effective dose
equivalent

Mae secaivcd by
tk general public
fi’omd180ttrWsof
mdiation Cxpoaura
● t 8 DOE facility -
TBc guldmca

hstentaf  Xnd
Cxtasul aolrmea of
continuous
Cxposlrm  to
occupational
workers at a DOE
facility - TBC
Guidance
Ilstcrnal and
cxtcrnaf sources of
continuous
Cxposuse to
occupational
workers at a DOE
facility - Ti3C
guidmce

30E Order S400.5

DOE Order
$480.1 I

DOE Order
5480. I I

Sc - R.61-
79.270.14

Sc - R.61-
79.21M.92 -100
(Irnplemcntcd by
tha SRS RCRA
Permit)

8
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Table L Appliti or Relevant and Appropriate Rcquirernents (ARARs) and Guidance (Com’d)

ktions

mow SPECIFIC
later Tmatmcot Dkcharge limits Discharsc  of SC - R61-9

wid be established rcgdakd
in tbc permit caststitucnts  in

watu -
Substaativc
raqldrwsunts
ajmlkable

tormwatcr Prqaraa Noticcof Land DiaWbancc SC Pollution
iachargc Intent in activities over 5 Control Act Title

acW@nce with acres - 48-1-10
NPDES Sc
1ooOOOO AppIkabte

!rosion Control D=lop a plan for Land disturbing SC 72-300
erosion sediment activities -
Conb

Atmlksbk
M Conatmction ConstrwlioT by a Drilling water SC R61-71

certified drdkr is wells -
required APPUCabk
standards for Drilling Water 40 cm 144-147 SC R61-71
constrdon, wells -
maintenance, and
operation of all
wells A@oIkabtc
Standards for Construction SC R.61-87.4
construction of injection well -
“njcction  wells1 A@kabk

Discharge of Injection of any Discharge to
mmd water to waters to injection wells -
groundwatcr groundwatcrs of Substantive

the State by means requirements
of an injection wc II ap@icablc
is prohibtkd
except as
authoriud  by a
Dcpartrnm pcrrn it
or rule

Wastcwatcr state of S.c. Constmction  Bnd S.C. Pollulion
l~tmcnt requires a permit operation of Control Act Title

to build and a industrial 48-1-110
vmstcwater  faCliity wmcwater.

treatment fxility -
Substantlvc
rcqdrcments
● pplicable

9
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Tabk L A@iablc or XtckwU  and AWOIXMC  Rcquimncnt$ (ARARs)  and Guidance (tint’d)

Actilms Refcquisirk?’s Fak!ml Citation .SmJtb cazolina
CodeofMVs

Radionudidcs 40 CFR 61.%
:~~(cont’d) L=m Mbcrtbmmdon

dckmineifmtulx from DGE
Ofradkndii hcilitics (Air
emission requires discbgc  myof
EPA _ Iluynotbcapart

of*9eleUcd
~ -)
-TBCSuWWntiw
requirements In8y
be 8ppl&abk

~ w~ *,_Diqx@ in a low GentmbnofL9w DOE Order
- 5820.2A

dispod  fhcility -e=.
m

AcrovM$  used in Table

~c.~~-~
~*~ofF~bm
~E=~IofE=8Y
EPA = Envi roauncntal Pmkction  Agency
NPDES = National Pollutsnt Dkdutrgc Elknination System
NESHAP = National Emissions Smndards  for Hazardous Air Pollutants
UIC = Underground In-ton Control

10



VILL !hsmmasy of Comparative Anatyda  of Alterstativea

Emit oftlx  remedial akcmativca  was evaluated using nine criteria established by the National
.&mmguKYPlart.  ~ti*mti*ti_~ti*n*&C~~&Won 121.

‘fncrcaultsof  thccvaluatioaarc presentcdin  Table2.

Deacriptio9 of Ni*  ZvaJsIation  Criter&

Cbmpilanrx with Appikoble or Relevant ondAppvpriote  Requirements (#L4Rr.)  - addresses whether a
*til meUallofthe  ARARsof*rf~ andstatccnviromnsnt  statutes.

OveroIl Protection o~HwnarI Health and the Environment- addmscs  whether a remedy provhks
_ ~ ~ dcadw$ how risks prxcd lhrough  each pathway arc e}iminatm  rcducui or
oontrolkd  thruugh treatmeng cngincxwing  corrtmls or instimtional controls.

Lung-tenu  l@crivwess ondPemra#ence - refers to the magnituds  ofrcsidual risk and the ability of a
~ $0 maitttak  SCIkbk protection ofhurnan heakh and the cnvironrncnt  over time once cksnup goais
havcbccntnct.

Snw-term  ~etivenes - refers to the speed with which the rcmsdy achieves protrztiom  as well as&c
- *8x to- ttdVCSSC cff@s on human health and the environment that may result
during the mtstmtion and impknwtttation  period.

Reduction oJToxici&  Mobil/ty  or Vohmre  7hvugh Twatment - awssca  reduction of toxicity, mobility, or
VOIUMS  through trcatmsrr~  including how treatment is used 10 address AC principal threats posed by a
msdia-spccMc  operable unit.

Impfcmtwrtobili@  - asssScS the tcchnid and administrative feasibility of a remedy, including th.
availti}lity of materials and acwkcs that maybe used to implement the chosen solution.

Cost - includes capital and operation and maintenance costs.

Safe Acceptance - indicates whsthcr the state amcura with. opposes, or has no comment on the preferred
alternative based cn its review of the proposod action.

ComnrM@Acce@nce  - will bs asscsd in the Record oftkckion following a review of the public
comments roaivcd on the proposed interim actions.

lx. Selected Remedy

The SRS KIM pcrntit is viewed as Ihc pri:.-i, decision.mlcing ● rthority, Alternative 3 (groundwater
mcavcry, tmmmcnt ● nd injection) is the corrective action drxnbcd in the 1992 RCRA permit. This
action has been dctcrmincd to bs protcctivt  ofhumarr health and the environment under CERCLA, and
therefore, no additional corrective action under Phase 1 is noccssary at this lime

11



TeMa2, E@tmtioaofA&mnQvc“ ~ Considstcd  fw Rmdatkm of Groundwatcr  Contamination.

EvaMiost  Csitssia I Altcsnawe“1
NoAdom

Frotadm& ‘nliseltanatiwistk

Xsig+ctm Cffcaivmcss
rd ptnnanrwc

astpmtaaiwof
tuoaabhltandtltc
avbnmm. If
Kxmdwtaabowths
WFs amtimtu
lwFourmilo  Bin%%?
ncommlls4tltstt  aotnc
~ofhumanand
Cologiad  impact mqy
~.
‘tdsettsmativcwiu not
c in compliana with
k Gmundwaw
Weedoastandadaas
Ontaminant
osmnuationa  in tk
ptsttthvetcrandbal
mile attrfb  water
xcccd primasy drinkinf
Vatst Stan&da.

Wquaqofthis
k?nath’c  will bs
rsscssd by monitoring.

McSaativs  2
PumMS=tdiscb$gc  to

‘nthcahontcmthis
tltusuivc  will hK3cass
titittm flux to ths
hvannab  Riws (kvds
Wiilnsttaittbdow
Dws).

rhiswatcltreatmutt
Imitwitlbccomswtd
in full compliina  with
Wastcwatcf tmatmcnt
qutationa.  Treated
pmdwatcr will M
NFDES Soqltktsttta
Sndoqpafhnttbs
tmtmsnt unit will meet
ckan Air Act
mguMona.  ckaL up
goals * this alternative
wiil k based on
drintcine  water
atan&ds (with the
Cxapt ion of tsitium).
Contaminants (except
tritium and nitrates) will
be tcmovod from the
gfoundwater  and
disposed of in low level
mdioactivc  waste vaults
at SRS. Residual risk is
expected to bs minirnat.
Adcquaq  of this
rcmcdiation  will be
asscssd by monitoring

AltsmativE 3
~~-

flcRA permit)
rbis alternative will
ninitnh tritium
Iischarge  to the
l@m@&$@mSti
Iltimatcly to M
hvannah River. This
tttcrnativo  is protective
#btrman health and
:nvironrncnt.

W water tmatmcnt
tit will k amsmctd
in futl cumpliancs  with
wstewater  treatment
regulations. Treated
pundwater  will meet
Underground Injection
Control (UIC)  permit
rcquircmcnta  ● nd off-
gas from the treatment
unit will meet Ckan NJ
Act rcgtdationa,  C: an
up goats for this
alternative tilt muX
RCM permit levels.

Contaminants (except
tritium  and nitmtcs) wil
be mnovcd from ths
groundwatcr  and
disposod of in low lCVCI
radioactive waste vau{ts
at SRS,  Tritium
discharge to surface
water will UC
minimized. Rcsiduat
risk is expected to be
minimal. Adcquscy  of
this rancdiation will bs
assessed by monimring

12
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mm% aaltdoaofAkmativcActioa scaMidmdfilrRu  ndatbn of Gtuundwter  Contamination.
(coot%’)

Evalwtiott  Criwia Memativc 1 Ahcmative  2 Alternative 3
No Action Pum@’=tdi$chugc  to Pump-tmat-injcm

(KM ttcrmit)
Ra&lion Of toxicity, Nom Wata tratmcnt procas waler treatment procc!
mobdlity, a volume will ~ will remove
through tr@mcnt Conmminan ta (except contaminants (cxcqt

tlwutt awl nitrates) tritium  and nitrates)
fkom tbc gmundwatu, fhtn the gmundwatcf,
- *V. reducing toxicity.
Ttitiuattito Tritium release to
-Watcrmayhe sudiwwatcrtillbc
~ ~. rcdusd by allowing a
tritium  kvcts in tbe longer time fix
Swannah River will mdioactivc  decay of
rtmain WCII  below tritium before  it
drinking water discharges to Sulf..
mmdatda. wata.

short-tam Clkctivctteaa This alternative does not Grouttdwata rccovay Grotmdwatcr remvuy
pr0vidC8sholt4am andtmtmentwiu and treatment will
m f~ P- immcdiakty reduce the itrttndatcly rcdttca tlm
dischatgca  of amcutlt Of contaminants amount Ofcontaminan
Contaminatal (except tritium and fmm dischqing to
~ to nitrates) fmrn wulands  and streams.
wctlan&surfhce dkhwhw  to Wbnda Tritium release to
streams and ldtimatdy and ~. Tri@rn Sutfacc  water will
the Savannah IUvcr. release to surface swtter immediately be rutuct

Wili * incmasak by allowing a longer
however, tritium levels tires for radioactive
in the Savannah River decay of tritium bcfon
wili ranain well below discharges to surfitos
drinking water water.
slattdards.

Sinm risks to the offsi
Since risks to the oflsitc Population arc mininu
population art minimal , no mcasura to protca
nomcastmstoprotcct the community will bt
the community will tu required during
required during remediation and durh
rcmcdiation ● nd during the time period before
the time paiod before rcmatiat goals arc MC
remedial goats am met. Protection of worken
Protection of vvorkcrs will be I’cquid to
wiJi IX rtquill?d 10 elirnhwe risks
ctiminatc risks usociatczt with
aaswiatd  with handling and trcatrna
tmndling ● nd trauncnl of radioactive mataia
ofmdioactivc  makrials.

13



mArXkmROD UVSRC-RP-94-1  102
Fd~~~ Rwislm  1 .

April 1995

Tabk 2 EvaMioa of Ahtatiw Actions Cm@krcd for Rudidon of Grotmdwcf  Contamidon.
(atsu’Q

I EmlttMka criteria

state ACCqmCC

Community Aaxptmx

Utcnwiwl  No Actic

Ildsaknatiwia
Jrcady in place.

Capital Cost = None

Maihknatxe  &
-=
Grourtdwatcr
Monimring  and
Repotting Costs

During ncgMiations
with rcgulatom it w
indicated that this
atternmive would not
accepublc  to SCDHE

This Critcrioll will be

Al&native  2
%mp4matdiacharge  to

wer ~
mcesaestorcmwe

except tritium  and
Utratca)  arc
Ommcrddly Wailabk.

~@~.
lpp~tint$tdy  $16
million.

Mainlcnancc  &
Dpcration arc p“bbly
less than the preferred
Sltarnativc because
surface discharge is less
expensive 10 Opmtc
Ihan an injection field.
During rugotiaiiom—
with regulators, it was
indicatsd  that this
akxnativc would not be
accepmw to Scmux
btxausc it Would nol
minimize lritium
discharge to surface
Watcra,
This criterion will be

-k&$&5_

Alternative 3
Pump-treat-inject
(RCRA pclmit)

Vatcr treat proccasa  to
move contaminants of
Oncern  (except tritium
nd nitrates) arc
ommcrcialiy  available.
‘ochnology  to inject
mated water into an
quib Cxi** however,
here may be operational
mbkms with such a
@cm. some
kvcloptnent  maybe
equircd wore the
qjcction system tMign
m be finalized.
%phl cost=
approximately S 16
nillion.

Uaintenamx  &
C)pcration  = estimated
10 be between S? and S3
million per year.

This ahcrnativc  has
been accepted by
SCDHEC. A RC~
~rmit requiring a
corrective action plan
for pump-treat-inject to
rcmcdiatc grounkmcr
contamination has been
issued.
This criterion will be

.la&%H5_

I
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x Statutosy Detemnination

Tbc Natimal  Cuntingcnq  Plan (40 CFR 300.430(0(9)) ma tbnh nine mhation  crimia  that provide the
baaisfilrduatingaltematkaluldaequmt~ofaz.  T’hc-dtd-

●~3, ~~ti*~*tik ~Hn~=qtidfw intenmdom
usl&r CzRCLA ‘llEmSIltsoftk6mlusth Xrcaswowx

hvtectkw ojffrmran HeaM tmd Ihe ZkWvmnent. A&natke3will  mitigatcrisks ofcxposurcto
clmtam&cd* watcrbymiNmixing diechWeof~groundwater to ths adjacent
U#srntsxsdstmam.  ItladdWol&  rcmWalofbxardoM #auitucnts and Iadionuclidca (except tritium
and nitmks) will reduce the Mum risk ofexposwe  to contaminated gmundwater  by ingestion.

Cosi E@ctbenes& Akanawc“ 3hassi@kantiy bigbcropsrating andmaintenancc costs thantheothsr
d~~tiin~_ti _* Ma bg-ti M@tink~~tiM.
HOwcver,  Opmtion Of any treatment  tlcility which will  hmdk radimctivc  materials will be costly.

Use of 7katmetrt  Technabgks and Permanent SWutkwrs to the Marimum  t%tent Practicable. The
Chsmical  water Watmcnt  , .CSS ICWSUUS  utilization of treatment technologies to the maximum extent
practicable. No practical tmatmcnt is ● vaildds f~ titium.

Reduction OJMOMW Toxic/(v, and V6hmte. Ths selected akrnativc utilizes extraction and treatment of
cont#sninatsd gmmdwatcr  ia8waythatu@mixea m@ation Ofconta.ninants  to sunk waters and
rduceathcm  assofcontaminantai  nthcplums. Hazdous constituents and radionudides  removed from
ti_Xtiil&i@=ti_h~~~@watSM. l%ssystsrnwill
*tiigd*~tit ti~Sd*till m@a_ti Wc.

XJ. Explanation of Significant Clmngta

There were no significant changes.
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APPENDIX A

Rcfertnces for Development of ROD Format

EPA 1991. “Guide to De@apii Supdimd No Act&w Interim Act.@ and Continge~  Remedy
R- OSWER Fublicmion 9355.3 -02FS-3,  U.S. Envimnmcntd Pm&ccIion  A&QCY.  Washinglo% D.C.,
April 1991.

wedcs, vicuu, 1993. 9-w Reads dkcisions F-Area and H-Am% Swannah River Site. Aikcn,
Sat@ Carolina”, Letter to Goi&ll @OEl,  Swann8h River Site, A&n, SC, April 14, 1993.

WSRC, 1992. Thft RCIU Facility InvcstigatiodMMd“ hv+ctigaion program Pl~” WSRC-RP-89-
994,%. 1, Cb8ptcf 15, Westinghouse &v8nn8hRivcr~,  Ailccm South Carolitw May 1992.
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APPENDIX B

RESPONSIVENESS SUMMARY

-b34dv#,ic commcot pwio4 a request  for a public mcctmg was received. The public
rnceting was kid  on January 9, 1995, in the North Augusta Community Center, North Augusta, South
Carolina. The public comment period was extended an additional 30 days so tit comments cntdd &
submitted.

DOE has rcccivcd comments regarding the F&Ii Areas Groundwatcr  Operable Units and they have been
adtbacd  in this Rcsponsivcncas Sununary.  These canmcnta arc swailablc for review in the
Administrative Record.

During the public comment pcrid  several kttcra were submitted from individuals and groups regarding
the pmpoacd intorirn action. This Rcspomivcncss Summary arkhscs  the general comments and
concerns from the public mcctiag  and spccifkai!y addrcws tltc wittcn commcnta  rcccivcd. The
summary is divided into three sectiow 1) gcncml rcsporws  to spccifk wnmcnts  and questions raised
during the public mcuia&  2) responses to written comments rcceivcd  cm questionnaires at the public
- ~ 3) $P@f~ =PJ- ~ w$i~en comments twsivd during the public comment period.
Ptcasc note that some ofthc specific comments arc addrcsd in the general response section due to
common questions and concerns.

Many ofthc comments tit DOE has rcccivod  relating to this type ofprr&ct question the soundness of the
planned rcmcdiation.  DOE is tequircd to continue the grountbter  rcmcdiition project under the Icnns
of the Rcaowcc Conservation and Recovery Acl (RCRA) Hazardw WaJe Permit that is issucOy the
State of south  Carolina in conjunction with the United States Environmental Protection Agency (EVA).
This permit sets forth all Ihc rcquircmcnts with whkh DOE is obligated to comply. Prior to issuance of
the permit, the South Carolina Department of Health and Envtronmc ntal Controt (SCDHEC)  issues a
dralt permit that is made ●vailabtc to the public and the DOE for a 4S day comment pcrhxt. Any
intcrcstcd  party can request a public tiring to discuss concerns regarding the conditions set forth in the
draft permit. SCDHEC  will evaluate Ihcsc conccms prior to issuing a final hmmdotts waste permit.
Many of the comrncnw rtzcivcd arc in regards to the appwpnatcncss of this corrective action. These
comments will be addressed ttwough the SCDHEC RCRA rcrmval permitting process during the 45 day
public comment period.

The following questions were extracted from the public meeting transcript and arc numbered scqucntiatly
for case of rcfcrcncc as they a~rcd in the transcript.

1. How does the cost cfkctivcncss of this p-yarn  relate to Grumbly*s six gods?
Response: Grumbly”s  six goals arc:
● Eliminate and manage the urgent risks in our systcm
● Etnphasizc health  and safety for our werkcr’s  and the public
● Estabtish  ● ~cm that is managerially and financially in control
● Demonstrate tangible rcsuhs “
● Focus tqdmology  rkn~lopmcnt efforts on idcntifiing and overcoming obstacles to progress
● Establish a stronger partnership bctwcn the DOE and its stakchotdcrs

These six Grumbly  goals arc Department of Energy progmmmatic  goals. In terms of these goals
the F- ● nd H-Am projects do not rate highly m terms of managing urgent risks. Ilowcvcr,  SRS
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ramcwork  of existing taws and Icgulations  in making decisions regardingmust work within  the f
ttM clcanuP  of F- and H-Area Groundwatcr  Opcnible UNts.

2. FrtwMc acicntiftcjustification?
Rcaponx  As part of the dcvclopmcnt  of the Cormctivc Action Program contained in the RCIU
Part B W PcrmiL 12/3/90, SRS cvaluattxi  scwtal  potcntiat  ground water rcmcdiatioat
tcchnokgics for impkmcntation  at the F&Ii Socpagc  Basks. Based on a thorough cvatuation  of
various treatment altcrnati~  which included wahtation of Trcatmcnt Effcctivencss, Constituents
TrcatuL Treatment of Seep Arcs, Rcguiatoty Rcqtdrcmcn@ Impkmcntation  ScIwxhdc, Capitat
~ etc., SRS sctcctat  the ground water removal with the * treatment remcdation
attcnntivc. Further studks were performed to evaluate the potentiat  surface treatment
tcdnologics, and potential tread  cfllucnt  discharge alternatives. A request for proposal has b&m
sent out for bid 124W94. A commercially availabk water treatment unit will be sckctcd  based on
tcchnkal mduatioa  of the vendor bids, cos4 and the titlity of the unit to meet or excccd the ckan
up kvcls.

Alternate rcrncdial tcchnologks  have been m’aluated as part of tcctmology  selection for the RCRA
corrective action plan. Evaluation criteria included treatment Mectivertcss,  fcasibiiity,  ability to
satis& regulatory rcquircmcrtts,  and capitat  cost. Pump and treat was chosen largely bccausc  it is a
dmctopcd technolttgy  for groundwater  rcmcdiation.  A dcmonstrakd  technology can be
impkmcntcd more quickfy (and usually mom incxpcnsivcly) than an innovative kchnology  which
would require cxtcnsivc  laboratory and fieldtesting prior to impkmcntation.

Potcntiatly  applicable technologies which have been considered include immobilization techniques
such as dap soil mixing and itt=situ  vitrifkttion. Other pokntially  applicable kchnotogics arc
those which remove or immobdizc  contaminants in-situ (such as clcctrokinctic  migration and
magnetic separation.) Introduction ofchcrnicals into the nbsurfacc  which would cause
precipitation of contaminants or mobilize them fw faster removal have also ban consMcrcd.  All of
these wwc climinalcd  from consideration kausc ofthc expense involved in dcvclopmcnt  and
wsting  of thcac tcdmologics, and because of the uncertainty of Iheir effectiveness.

3. How long will the process take?
Raponae:  The duration ofths entire remedial process has not yet been dctcrmincd. The RCRA
Part B pcrrnit application calls for rcmcdiittion to be accomplished in pharcs. Phase 1 is cxpcclcd
to opcmtc  for five years. The ctTcctivcncss of the corrective action will be cvahrawd at the
conclusion of Phase 1. At that time. a dcsision will bc made whether to discontinue opcmtion  of
the remedial syslcm,  to continue opcmnon without modification, or to modify lhc systcm to
cnhancc its performance in the next ph;w.

4. What kind of a standard arc you ckaning up 10? Residential or Industnai? Arc you cleaning up 10
a rcsidcntiat standard? If this is tW;~S  clcancd UP to an industrial stirndard, would this even have [o
bc done? So the reason to do this is to rcducz  the kvcts in the GW and at Ihc sccplinc to get it to a
residential standard? And if wc wwc taking about ● n Industrial standard, it would strictly bc for
the tritium contamination. is that right7 13iwxssion  on land usc including if industrial use, a
difkrcnt standard should bc applied Is that land wc policy More you go”in and spcnit money?
Rcsporrsc:  The clam up Icvcls, Groundwatcr Protection Standards (GWPS)  arc based on driting
water standards and background kvcis. These values arc mandmcd  by the RCRA fwmit and do
not tcftcct  either an industrial or rcsidcniiat  standard as defined by EPA Risk Assessment Guidance
for Supcrfund  sitm ($MG’s).  Rcsidcmiat  standards arc considerably more stringent than the
GWPS for some constimcnts  and kss restrictive for others. Industrial standards as dcftncd by ZPA
guidance arc more tuttictiw than the GWPS for some constituents and Icss restrictive for others.
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RCRA does not mtxrgnizc any difference bctwccn rcsidcntd and industrial SCCMOS.  RCRA is a
rcgtdation  that was developed to * mainly active, industrial siws-so there was not a need to
make distinctions bctthutt rcsitkntial and industrial fw the regulated units under the RCIL4
-L

5. Ability to Capture Contaminants? (referring to which COC’s.  ic. mcrats and radionudidcs, will bc
Ckancd up)
3tupoDsc:  The remedial system is bcittg designed to cxtmct  contarninatsd  water from the ground,
trcatittorcmovc~ constitucnta  and radionuclidcs (except ttitium  and nitrmcs), and inject
the treated vmtcr back into the shallow aquifers. In order to achicvc  ckan up goats, the
contamhnts must bc mpturcd  by the cxtraaton welt network Any contaminants wKtch xc in the
-rtiutik mc~dtoti a~d-td~ti ~mptimt~~em.

Radionuclidcs  and haardous metals gcncraily admrb onto soil particks. which can inhibit thck
capture by ● pump and treat system. However, during opcratiom solutions with very low pH wwc
placed in the basists.  The low pH facilitated the movement of hazardous metals and titonuclidcs
i* ~~. Hwmdous  tnctala and radionuc)idcs  arc present in the groundwater
down~nt ofthc baains, and in surfhcc water at the sceplinc (wetlands), indicating that these
constituents arc in the water and arc mobik. l’hcrclbrc,  these constituents arc expcctcd  to bc
captured ● nd treated by the proposed ccmcctivc action whik the pH remains low in portions of the
plume, However, the plf is cxpcctcd to rise as the qmtcm begins to operate which will rcducc the
mobility of many of the m~s and radionuclidcs

Evaluation of the corrective action will take place at the conchtskn  of Ptrasc 1. Modification of the
system  to enhance capture of any contaminants which remain in the groundwater  will bc
mnsidcrcd at that time.

6. There is essentially no ditkrencc in the metals bctwccn  the Four Mile Creek and the Savannah
River?
Rcspnnm: The kvcls of hazardous metals arc below primary drinking water standards in the
Savannah River. Cadmium has ban measured above the primary drinking water standard in Four
Mile Creek. Lead, cadmium and zinc cxcccd ambient water quality standards in Four Mile Crak.

7, When trhiatcd water is injcctcd upgradicnL  how tong will it take to reach t% surlicc water and al
what rate will it be kying? To what dcgrcc will the witiakd water rcirycctcd upgradicnt  decay”)
Dow have a model as 10 what dcgrcc Ihc tritium will decay by the tin$c  it gels 10 Ihc surface
water’1 Can you supply how much tritium witt uttimatcly  go into the crcck?
Response: The pump-treat-inject system !akcs advantage of the short half life of tritium to
rninimizc the migration of critium from the F ● nd H Area sccpagc basin piumcs to surkc  water
and uttimatcly the Savannah River. Tnc nstf life of witium is 12.3 ymrs. This means that every
i 2.3 years hatf of the tritium has daaycd. Groundwatcr cxtraclcd  ● t the downgradicnt  edge of the
plum Witl bc treated to rcrnovc hawdous  constituents and radionuclidcs  cxccpt tritittm and
nitmtcs.  The treated wstcr  wilt bc injatcd into the shslltiw aquifer upgradknt of the phmtc. Based
on groundwatcr  modeling conraincd  in the 1992 Part B Permit Application, It is estimated that it
will take 3-S ycam for injcctcd water 10 travel back to the extraction nctwxk  and bc recaptured and
rcinjcctcd for another 3-5 -r cytc.
This systcm will provide a mcasum of hylrautic conwot which wilt minimize trilium discharge to
sdjamnt  wetlands. steams. and ultirnatcty the Savannah River. The total cstimawd  rwhction in
tritium discharged to surfaa waler  duc to implementation of the profmscd Phase 1 corrective action
bawd on grounthalcr  modcting  is approximately 3000 curies. The totsl estimated tri:ium rctcasc
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8.

9.

io.

11.

:2.

llorst F&H-to FourmiIc  Creek bctwun Ihcyears of 1997 to 2027 is catimatcd to hc 16,690
Curica.

Dcaaibe the Ircatfncnt system that takes place at the surhce? Have you spcciflcd a particular
tmatmcnt technology?

~SC: Thc 8c”d ~tmcnt PSOCCSS  has not been dctcrmincd. A conunkrcially available water
IrcamcMttnit  will bcuscd. Ap@cutartmtmcnt tdmotog has not been spccifred.  Selection of
the actuat unit will be based on a technical @uation  ofvcndor  bids and cost considerations.
Technical evaluation wiIl bc based on the ability ofthc unit to meet or exccd clean up Icvels.
Fcrforlnasm spccikatiotts witl require that any accottdasy  waste generated will be nonhazardous.
Howwcr,  i? will uttimatety  ba up:0 the auppticr to provide ● cornrncrcial  tmatmcnt  technology that
will sncct the water cleanup SUndWds and the rcquiremanta ofthc spccifkation.  SRS has
pcrfbrmcd an cvahtation  of various treatment tcchttologics,  which included cvaporalion,  rcvcrsc
osmosis, ion cxchangc,  chelation, and chcmicat  precipitation.

Has the RFP gone out forbid?

~SC: ‘fhc lWP went out forbid on Doccmbcr 28,1994.

“Found tritium 1S00 feet down in wells in Gcorgii.”
~=. The SCSUltS Oftk  tlitiUm  UIUkMOW Study indicate that there is not any trilium
migratittg from the SRS to tlcorgia under lhc Savannah River. The tritium in the wells in Georgia
was found to come from minwatcr. The rainwater mttaincd small amounts of tritium from
MmospMc rclcasca of triti~m.

Will the drawdown and rcinjcction ilacasc  the migration? If so, how much? What  cfka  will
dmwdown  and migration have on migration of mdionuchdcs  and other chemicals in the soit? Will
dmwdown  (and rcinjcction)  incrcasc the flow of nttdidca mom so than if you had left it the way it
is? Wilt tiradown  incroasc  rate of migration? soil eflkcts?  radionuclidcs?
Response: The cxtmction  / injection systcm is designed to change the flow path and incrcasc  the
migration rate of contantinatcd plume water. Flow towards the extraction wells wilt be incrcascd
by pumping and drawdown.  This will cnhancc  dclh’cry ofthc contaminants to the treatment unit.
It is not cxpcctcd to incrcasc  migration of contamination towards surface waler or any
environmental mccplors.

The effect of pumping and drawdown on migration ofmdionuclidcs and chemicals in the soils is
cxpcctcd to bc minimal. In the saturntcd zone, the greatest fmction  of contamination is thought to
exist in the groundwatcr and is not cxpcctcd  to bc adsorbed omo satttraicd sediments. Any
contamination which is bound to sludge  and soils in the ttnsa!uralcd zone at the waste sites has
been isolated from the groundwatcr by sowcc control mcasums.  Low pcrmcti:lity caps provide
msrcc control by dckting rainwater from infUwating  into the closed waste silt and thus
pmtccting against transportation of contaminants into the groundwatcr.  Pumping and drawdown
will have no direct clkct on the unsatumtcd  7mnc.

‘., ,this IAPP posit&n  is very negative and very technically oriented and very ditlkult for the
common person who &ma not work on the site to understand.” “Why was Rcv 1 (IAPP)  so negative
and diffictdt to read when Rcv 0 was much caaicrT
Rssponsc:  SRS will attempt 10 make these type of documents easier 10 mad in the future. It can bc
a dil?kutt  balance to inscrl the appropriate ● mount of technical discussion for the regulators and
rcvicw~  and at the satnc time summarize the proposed action in cicar and concise manner. The
Rcv I docurncnt  incorporated DOE.HQ. EPA and SCDHEC  comment,. some of the comments
rcqucstcst  incorpomtion of more wchnical discussion.
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13.

14.

15.

}6.

17.

“...Public can influcncc the dcckon-rtbaking process..=

~: Ef’& =HEC and DOE cncoumgc and suppon public participation in the
cwhomcntal  mtomtbn process. Both R(.!RA and C!ERCLA require public review of the. .
mmchtwtdccisions.  Thcsc Pmposcd  Flans40cttmc$$t  tiWthCRCRA  re~ctinto
mmcdhtemtiuatad  groundwatcrat  FM-xi$~ofti  N*dtk
cmironmcnt  and tnccta the rcquircmcnts  of CERCLA.  The RCRA decision had already been
subjcu to the pubtii review  process and M bocn deemed  aixqtable.  llw  public will bc allowed
another oppmhmity to provide comment in the RCRA process in the near future when the dmft
permit mncwal is issued for publk  comment.

‘Why dacs the Bulktin indicate that our minds arc made up for the selected atwrnative  when the
IAPP says ‘he public will be given the opportunity to participate in the sclcct~on  of the rcmcdird
action.”
ReapwaE The Nationat Oiland Hamdous fhtbatanccs Pollution Contingency Plan (NCP) are the
m@tions ix? CERCLA. The NCF gives specific rcquircmcnts for Acting a remedy
fm * site. Mm tdcntif@g the ● krnativc that&al reacts lhc rcquircmcnts,  the lead agency
_ ~ d~tiw ~ t~ PUblk, ThC WopOSCd plan dcscribcs  the remedial alternatives
analyzed by the lead agency. presents 8 preferred remedial action alternative and summarizes the
information relied u-to select the preferred aknativc. The proposed plan is then made
available 10 the pub. ior review.

After review by the publi;  the proposed plans arc then rc-luatcd  to scc ifthc pmferrcd
ttltcmtivc provides the best balance of tradc~s factoring itt any new information or public

The BtMedn identified tho pmfkrmd remedy in the Proposed Plan and gave
information about the PuMic  comment period.

“...thc only action is the onc done under RCRA 2 years ago or do wc have a right to say wuich
attcrrmivc wc wish to have brought up before ,you foUrs..”
*...What makes rnc think that my opinion in the selection of the alternatives  counts? Has anyone
listened 10 what DOE is saying.?”

~: Tk _ i%NU for thC FM Gmundwatcr  Opemble Unit state that no additional
actions am ncccssary under CERCLA to address the contaminated groundwatcr.  The R(XA
actions arc independent and required by other pcrmils. There were no additional remedial actions
proposed for the F&H-AtG Chmdwatcr  Opcrab!c  Unil at the public meeting.

How was SRS sxmxt  for placement on the National Priority List?
Response: The SRS was plnccd otr the NPL Dccmnbcr 21, 19tt9.  SRS commented on the proposed
listing to EPA dunn~ the allowable comment period. Specific comments regarding how the site
was ranked arc not specifically relevant to thtsc PToposcd Plans. However, this information can be
obtained from Region IV EPA.

The H-3 Basht does not fail under RCRA and it is atso the primary sours for !hc release of
mcmuy, and thk has not been addressed?
Rcapoasc:  Basin H-3 was not cmsidcrcd  ● regulated unit under RCRA.  However. the NCP gave
EPA broad ● uthority to dctcrminc how beat to use its ● uthorities under CERCLA, RCI’A. or both to
accmnplish appropriate cleanup action ● t ● site, tin where the site is listed on the NPL. When the
site is an active. RCM-pcrmitwd !idity,  EPA tmy consider whether the usc of RCRA or
CERCLA authorities (OK both) is most appropriate for the accomplishment of ckanup at the site.
The champ plan wnrld bc discussed In the IntcrAgcncy  AgramcnL or the Federal Facility
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- CFA) * ~ ~. m ~E WA d smmc ae that ckarmp  would bc bait
~ by -@ it i- ~ ~S@W R- action. This not only accomplished it faster
and chcapcr,  but allowed the entire compkx to bc closed and monitored as one unit.

18. The National Academy of Sciences finds pump and treat an incomplete remedial activity? What
would it wommend  8s an alternative? .

-. m Nalk@  Academy d Sciences (NAs) performed art Cxtensivc rcyicw of
alWmabvca fm groundwmcr cleanup, which inchsdcd  ● review of pump and treat systems, The
NM Xtbt~ona d* Mti_titicff*n= oftkpump*mt
technology to restore contam@ated  aquikrs sccrns quite Iimitcd and subscquctttly,  this has kd to a
wir%ly lutd vkw that pump and treat aystcms  should rmt ba used for groudwatcr  rcmcdiadon.
The conclusions of this rcpom am based on a review by tho NAS of only 77 sites utilizing the pump
$ndtnattoc_.  ~NAS&ititi  Mtim-~r* 3~Wmp@wtuits
currently inopcration.  Bascdona rwicwofthc  77tktsdaka  mnttMraSS0ciati~
- only 3 AM m ti~kd to -n -s. ~ t~ m~i~r ~1 con~~ ti~fily
organic kardoua Wastes. conaqucntly,  the rcsutts rcprtcd certainly do not rcprcscnt the overall
cfhctivencss of the pump and treat tachnol~  fa all Itamrdous  waste streams. Although the pump
and treat @mology appears to be lirttitcdi  the NAS idcntifks  several factors to bc cortsidcrcd  in
utilizing pump artd treat as ● possibte  rcmadiatii method. The kcy tcchnicid  masons for the
diflkulty  ofckamqr  include the following
c Physical hctcrogcncity:  The subsurface environment is highly variable in its composition and

contaminant migration ‘pathways arc ok extrcrncly dillicult to predict.
● Pmscncc of nor 3qucoua-phase Iiqttids  (NAPL’s):  TM includes many common contaminants

like oil% gasoline% etc., that do not dissolve readily in waler.
. Migration ofcontaminat~on to inacccssibk regions: Contaminants migrate tcr inaccessible

areas of the flowing groundwater.
. Sorption of contatninant~  to subsurface materials: Contaminants adhere (o solid makrials in

the Subsurface.
. Diflktdtics in characterizing the subwrfacc: The subsurface cannot bc viewed in its entirety

and is usualty onty viewed through a small nurnbcr  of drilled holes.

Based on a review of the above technical ditlkuitics and the 77 sites rcvicwcd by the NAS,  which
atl c.wrtaincd  primarily organic waste streams. it is apparent that the cfkctivencss  of the pump and
treat technology is very site specific. The Mkultics  noted above ajc not of major concern at the
F&H Ch’ormdwatcr  Opcmblc  UNts. it., the subsurface environment a,ld contaminated patliways
have been extensively characterized, groundwatcr  rnonitoritig  indicates no prcscncc  of NAPLs, the
phrtncs  exist in shallow easily acccssibic  aquifer units. and swdics indicate that  sorption of
contaminants to subsurface malcrials in minimal. Finally, the NAS provides scvcml  altcrnat ivc
t~hnologics  or “cnhanccd pump ard treat systems”, i,c. soil vapor cxtrmion,  biorcmcdiation,  air
sparging. etc., and states that these methods. show promise, but they arc in the dcvcloptncnt stage,
and their long term cffcctivcncss  SUM nor yet been dctcrmincd. Ilcsc techniques arc applicable to
rcrncdiation of volatiic organics (it. TCE. PCE), but arc not ctktivc  for cleaning up mctais  tind
radionuclidcs  such as those that exist  at F&H seepage basins.

19. How much will the proposed rcmcdiation cost? S270 million? Have any altcrmtivcs to rcdum the
operating rmst by reducing the Iifc mk primarily been investigated as part of this? What
technologies for reducing Opcmling rests were kokcd at, if any, and at what point in the future
opcmting schcmc or phsscs is that cxpcctcd to bc dons?
RcsporIsc:  Tabk 2 in etch olthc interim Action Proposed Ptans  for F&H Areas addresses the
cstirnalcd  costs for each of the ● ltcnutit=. Ahcrnmivt  3 (pump and treat systcm)  capital costs arc
estimated  St S16 million pm area (S32 million combinrxl) and the annual operating costs arc
csthmtcd at S2 million to S3 million pcr area !S4 million 10 S6 million combined), Phase 1 will
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~ fof 5 P. C8Piti  COStS and operation of Fhasc I arc estimated at approximately 4S
million dokrs.  Future phases may incur additional coats. Total Me cycle costs arc dependent
upon further Auation  of subsurface conditions and cvaluatkms of the cfkcts of pump and treat
ona?  the system is opmatiottal.  Studies arc underway across the DOE complex to Mcnti@ and
dmmlop technologies which will enhance rcmsdiation  and rcdtm life cycle costs.

20.

21.

22.

23.

24

‘D4  you ptuposcly plan the public amuncm period over Christmas? Why was this meeting so
hurricdy ca)lcdT

~=: The pubtic comment pctiod is always scheduled as soon as possible alk!r concurrence of
the Fmpoacd Hans by the three agencies. The comment period is usually only 30 days and it was
cxtedod because of ths holidays.

‘Now that we’ve had the request for 90 da- I’m sure the comment period will be cwendcd.”
Xtcaposuc:  The public cmnrncnt period was extended through February 15, 1995.

What ● mounts of heavy metals& nudidcs arc reaching the surfaa waters and how much, what
mrt of lCVSI?
Itcsponsc:  In the report titled “Semi-Annual Sampling of Founnilc Branch and Its Seq!incs in the
F and H Areas of SRS: Fcbtuary  1993, July 1993, and April 199+” mults from these sampling
events suggest that the sccplittcs in both F and H Areas and I%@ continue to be influenced by
contaminants migrating from the F and H Area seepage Bashts. The analytcs exceeding
groundwater  protdion  standards or maximum concentration limits as indicated in this rcpoti arc
shown IX1OW

Gross A@Ul
Non-Vol. Beta
TritiuJII
Sr-90
Ra-226
1-129
Cadmium

Iron
Aluminum
Manganese
Nitmtc
Zinc

E&!! EsM &sw Standard MM

3
28
1070
10
5
2
6
3
668
109
41
2000
21

20
614
2030
227
14
2
15
3
28.300
5650
2760
SO*OOO
1?!

16
426
4470
80
32
9
16
3
7570
90,000
891
31,000
222

15
50
20
8
20
1
5
15
300
50
50
10000
5000

What contaminants exceed ths a#lcnt  water quality standards that ctTcct ecological issues?
Rcspoosc: All analytcs listed in the response to question #22 ● rc also listed as ecological
chemicals of concern. The metals that have exceeded the Ambient Water Quality Criteria (AWQC)
for there IOcatiom we Cadmium, LewL and Zinc. The radionuclidcs  listed do not have a
corresponding AWQC swndard.

Does water in Ihc wcllands  (sccplinc) exceed drinking water standards?
Response: Scc response to question #34.
Levels of radionuclidcs  and hazardous metals tuwc ban measured above primwy drinking water
standards at the saplinc In bwh F and t{ Ar-.

. . . .
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25.

26.

27.

28.

29.

m.

Explain gtussaiphaandgrossbcta mmummcnts? p.70,
-P@- Tbcgrossalpha mcasmmm is rcprcacntativc  tialpha  emitting radionuclidcs (ie.
Uranisltm  PhJtonitstrt). and ha nol@aMc“beta meastmmt is rcpmscntativc ofthc bcia emitting
ndionuciidcs (ii. Stmntiw  Ccsium).  The EPA has set drinking wcs standards for these
~ w%h arc 15PM fix gross alpha and 4 rnrcm  (itpproximately  SO pCUi) for
oonvcWik beta.

“Considering that  treatment for this site has already progressed to Utc point where there’s
procurement tmdcnvay,  under lhc RCRA  dccisiom  what in rcaiity  does thk process under
CERCLA  han to do with the ultimate treatment ofthc site?”

~= TO fidfVl the rc@rcmcnts  under the (XRCLA  process, the proposed plans state that no
further aclio)  under CERCLA  is required to protect the human hcaith and the environment.

How come the six treatment aitcrnativcs weren’t prcscntcd to the regulators? How come they arc
not in the public document?
RcapoasE The six treatment alternatives were prcscntcd to EPA and SCDHEC  in the Proposed
Pians fix F&H Areas GrosJndwatcr Opcrabk Uni@ I@vision  O. During comment review and
negotiations with the Regulators, it was dctcrmincd that the altcmativcs  that had been prcvkmly
rcjcctcd should h removed.

“Arc you fkntiliar  with the 11/8/94 Fcdcrai  Register? Is it true that EPA is proposing to remove the
current rcquirmncnt for po~closurc permits?”
Rcapooac The pmpoacd  provisii acntaity expands the authork; of EPA to mandate post-ciosurc
care rcquhwncnts,  Tho proposal would allow EPA or M ● uthorized State to usc any oihcr avaiiabk
kgai mthority  as an aitcrnativc to the post&aurc pcnnit,  as lor~ as that authority provides the
same kvcl of protection and pubiii  partkipuiott  as dots the poswlosurc permit. The EPA ‘nd
States had found that fw closed or closing fbcilitka  they had very little incentive to submit the post-
closurc  cam permit applications. TIKY did not want or need a permit to operate. The proposed rule
would allow EPA and authorized states to bring an tmcoopcrative  facility into compliance through
an cnforccmcnt  action. Facilitks that need an opcrming permit such as SRS, would still have to
obtmn post-closure care permits for tidr closed RCRA facilities. This proposal dots not change
the rcquircrncnts for corrective action.

Haven’t you heard lately that  everybody’s budgets arc bing cut? Haven’t you heard that DOE’S
budget and that Sccrctary  O“Lcary  as wcii as Mr. Grumbly  arc saying wc want prioritization?
What is the worst risk?
-SC: we acknowkdgc  budgets across the DOE complex will be rcduccd in the near icrm.
SRS is no cx~tion to the mandate from the Ministration and Congress to usc fiscal
rcspomibility in planning its work. As ::T!L SRS is evaluating its programs from a totai  risk
standpoint, rather than risk posed to human hcaltlr and the environment as a sole consideration.
The parameters being used to dctcrminc total risk include: 1) public health and safety. 2)
environmental protection, 3) worker hcahh and safety. 4) compliance with standards, 5) clun-up
mission and business ciTtcicncy. 6) safeguards and security, 7) public and community rckstions,
and 8) cost cfflcicncy.

WI@ about the GAO rcrmrt (which criticm!d  the tworsrcss of the LXX’s ckmup programs and
calls for cmnsidcration  o~ ahcrnmivcs  such as crcahn~a scparalc government cl~-nup commission)?

Response” The GAO Report, cruitkd  Su~rfund, Stares. Cost. and Timclmcss of Iiazardous  Waste
Ckanups and dated  Scptcmbcr 1994 was a gcn:ral report cviduawrg  Ihc Suwrfund program across
the nafion (inciuding fcidcrai and pnvatc ckanups).  This report noted that cxpcndiiurcs  for the
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32.

Am&r GAO ~ (GAfMK!ED-9$66,  ~“ng Activities Under RCM and CERCL.A,
Dmxmbas  lzl#94), ararnincdhow DoE~_ activities under RCRA ~
CERCLAandoatlin  usomcpfowtm$ ammmtad to date with those coordination dforts.  The
repost ~ that DOE intends to bus @dance in * spring of 1995 to facilitate this coordination
andd@alop.  with EPAda@e~ rnodci ~ agreement tanguagc. Agaim no
~-stim~“  Ofascpuatc govmmcnt Ctcarmp  commission was
found irlthisrcport.

SCDHJ?C and EF& ara yuu ●ware of any tima that you gsaatai SRS authority to pump tritiurn  into
the stmasns at kvds that cxoeed 10.OW)  pCi? How about ETF7 Isn’t that (32K Ci) signi!kantly
bigbar  than tbe IO.(MW w arc sappody trcahg?  Trithrn is the primary radiomdida  in tbc
-Mtimd-tib -dti-bingdw hetosfl--m”
what’s the diihmce?

~. In its hn#cmcn~ r@M&ns (40 CFR 122 in particular), EFA refined the definition
Of”poum” to excu rabactm mat@ais  r@atcd~ti  Atomic  E=8Y~of19; l
(AEA). culTcnuy  ail discbaqPs  Oftritium  into sitcwids SRS stares arc regulated by the
~tof-SYin~ with the ALARA program. This information is provided to
EFA and SCDHEC  in ar annual Emdronrnc@ R@ort as well as in National Pollutant Discharge
Elimination System (lIF#ES) permit a@@ons.  l%c lwcls oftritium  discharged from the F/H
Ef3tucnt Trcatrnant Facility into Upper Thrc@ Runs Cralc ● rc 1-J?? oft&  maximum allowable
bets (it. 20 pcihnt),  welt  within the sde levels for maintaining all applicable stream uses.

‘Arc w going to be another one ofthcsc meetings sfkr you respond to the comments.”
Rcspon= Another meeting on the lAPF’s is not currently planned.

B-9
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‘7%ere  must be a better way to get public involvement than this &ndoJmeeting.”

~ AFdti=-~hb_&_k~k in&tiobhm, d
canme8tof8pmposc4  rclnatMaclion. Thistypcofp14Wc  mcetingaNowsth  epublicthcoppostunityto
opcJtiy~tltsiramcctlW  cmnme@% Uulto@ottfccurdwitlt  mlyspccifkq ucstions.
AdditMtally,  thepubiki$ givcnlhcopporM@t  orevkw@adp  Mdc*ttm atnmcntsona pfoposcd
mmsdi81actioa  such MtMcQnMinsdintb8FM Gmmdwsw Interim tiion  Proposed Ptan documents.
SRswllddwcicome  atly “ film tho public  on how to possibly impsovc the Public Involvement
- - -  submit q=- ~

MSS. MUYA. FIOIY
WSRC
1995 CeMelm@“  Aveaue

, Aikcn, SC 29$03

wrf~y,sre  mm the W Gv f rmmdwster Public Meetin&

“What Is the bnpaci oflsite if no action  k taken? Quontlfi  hnpacts  ifony against federal criteria and
actual  risk to public  corn~d  to other  industries ialong river. Does the risk justifi  cost?”

Raponse Environmental ntdoring  8nd n* assessmnt  work indicste that there is minimsi  risk to the
pubiic if no uwrcctivc  action is tak.

.

I
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3 3 2 5  Sor)csllko Circlo
Jehn,on  c i t y ,  m 3 7 6 0 4
January 1 6 ,  1 9 9 5

U .  4$. EPA Rqion IV
Attn: Jeff C%ano
34s cm.lmnd Stroot
Atlanta, Goorgh 3036S

Dear Mr. Cran.:

A“publ~c mmat~~q  was bcld at North AU~t~, SoUth  C~roXina o n
January 9, 1995 On ~o 8mvuumh RiwS$to FM4 C3roundwatu Propos@d
Plans. At tlwt t- X 8u5mittw3 written commonts, lmmmr,  dam to
tixm constraints thoo8 C089Utt8 - h~lote. Attachad Ma8e
find ● comp18t8 sot of comaant8. !Ploaso disregard #* or ghal
comments.

X nn in t?m procus of obtainiXqJ  ● dditional tachnlcal information
relevant to the pr- dtmativa and rqu*st  ● n ● ctansion of
public comments for 90 day8 duo to the tha reguirod to obtain
information through the Pro-cm of Information procoss. In
addition, I 8m raqwstin$ -t ● S*COXid public S8@thg be held
after a formal romponma to ● ll comantors hava ~m completed.

If you need to speak w~th m dtroctly you can call m- ● t work (615},
7 3 4 - 9 1 4 1  ● xt  1316 or  %t~ (62S) 2 8 2 ” 5 2 3 9 .

. . -
Sincerely,

Philip Brmndt



comENTs
ON

FbIl amJNDwAm
PROPOSED PLANS

MY name is Philip Brandt. X have ● ES in W$ldlifc and F’A8hariss
Scienca ● nt three Y*U8 of graduate study tra$ning in zoolagy and
terrestria~  ● colOgy. I hmva ovar 1S y e a r s  oxpariance in tha
regulatory and ● vironmantal field including six years at the SRS.
Thre8 of those years was spent Workhg  for ● consultant under
contract to tho DOE. During  that tlas x psovidad expert
● nvironmental regulatory support to the DOg. My la*t thmm y8ars
at sRS, I was employwl &y tho DOS as Senior Wa8t* Xanagamant
Specialist ● nd 88 Act$ng Sranob Chief, Znvtimsantal Restoration.
During my tenuro thare I was rasponslbls  for tb SWR# Xnterh
Status closuro of tho F and II Ar@a S@8pago basins and S8 aarcs of
ths mix8d wasta bur~al ground. 8i#t0e laav~ DOS and tho SRS I 
have contlnucd my ● vironmntal car-u i.n th commer cial sector and
have continu8d to work w~th both hazardous and radioactive .
contaminants. Most roamt~y, I managed ● removal ● ction involving
radioactive ● nd Y :ardous Waato which resulted in a raleas- of the
property with no rostriot$ons by tha rqulathg ag8ncy. My areas
of expertim include both RCRA and CZRCIA.

Over the Christmas holidays I became  ● ware of this public meeting
and have driven over f$ve hours te be hero to pr8sant my commnts.
Tha directioa tho rq’ulatory  proocss MS talmi ● rul how tho publiu
is kept hfonmd aad Amolvod, or more isportaatly  not inforawl, ia
of ● great concern to m.

First I  want to  provide  c o m m e n t s on .t~e •rnr~ronm~ntal facts
concerning the Savannah River Sit@, the F and H area ● @@page Las~ns  :

and the proposod  ● nvironmental remedy, facts which have net been
properly identified or communicated to the public by the DOEor the
regulatory agenci*s. At . issue is wh=ther tha contaminated
groundwater  frem tha seepage basins pose a threat to human health
and the ● nvironment. This threat is ● xamined from the perspective
of (I) impact on the Savannah River which is a recreation source in
the area and a drhkhg watar sourco for Z)8aufort, South Carolina
and Savannah, Geergia,  (2) tipact to Four Milo Crcelc on tho SRS
rese=ation into which contadnatad  groundwater from the basins
seep, (3) impact on wild2~Z8  ● nd vag=tation along th* area batw**n
Four ?li18 Creek and where contamhmted water sesps onto ths land,
and (4) impacts on th~ groundwatar ● nd its affects to both onslte
and offsite usars.

Wastewater flows froa th ? ● nd M Ama Scparatiom to tha F and H-
Mea Seepage Basins ceasd on Noveabar”7, 1988. ‘Liquid ● ffluen
that was discharged Into the s.epaqe basfis h now proc~msed at the
H-Area Effluent Treatment Facility. Tritium is the primary



r&dionucl$d8 in the ET? 8tflU-. Becma80 trltim 10 8 hydrogen
atom it Oannot he ~q)aratad from ● Watu moleculo wh@h is nad9 up
of two hydrogm ● tox and an e

T
● tea. Thero is no known

practical method for treathg trlt Um contaalnatod watu whether
its ground Water OX ● arfme vatere Con80quant2y,  tr$tium is
di~charged ● long v$th tho treatad ● ffluent fnto UPP8S Thrao Runs
c?aak undar m N?DIES pamit. ma 198$, tho first ymr of fult
operation for the tr~atment factlityg ovu 2,000 Curi@8 of trit$um
were discharged to UpparThroe _ Cr@ok (1). TACTl Ther8 As
shsolutsly ao dif $u.aeo 4s tb. health and ● nv3roamaatal 4apasts
from the tritium that $8 d$88harged frm tho p8rsAtt*d **a*eat
facAlity and tbo trithm that soepe i.ab tbo ?our lCil* creek.
uallke otbez radioauol$dosc trit~tm doos not bioaooumlat. in
● ahs 1 o= plaat t 18 suee o= b **. ● ooqstu. “ Thor. $8 abeoluboly
me decumeatRtioa  0% researoh that tritht84 watu Wm$te h8s harmed
or ● ver will harm laad amd quati8 gMata &ad aaixaala  ● Zbe ooaeera
eves trAtAm is tbo potemtkl d@88 to peop18’ when Ixitiated watu
i= us.d  ● s ● dri-iag water ● ouroe.

Regulatory ● uthor$ty war the cloauro of the, basins is fairly
complex and is d$v3ded between the State of South Carolina and the
EPA under two major lavs, RCRA ● nd C3ZWLA. .The state enforccm
portions of RCRA .ind includes the rqulstion of contaahatad
groundwater frern hazardous contadnants ● ch am zmtals and organic
chemicals. llow8ver, RCRA does not regulate radlonuclides. ‘
Authority to regulatq ra410riuc14daa  comes under CERCIA which is
administered by EPA. Ba8hi M-3, vhioh la&t rcceivad waste in 1962,
is also regulated under CERCLA. MRAva8 not ● acted than and its
rules cannot be applied retroactively. Con8eguantly,  any decisions
mad~  on groundwater cleanup ● ctions fOr BaS$n H-3 fall under CERCLA .
regulations. S@ction X2t(a) of CSRCIAYeqbik@s EPA to maka cartain -
remediation solut$ons  ● ro cost ● ffeotivc. The total” lifo cycle
costs for this proj8ct ● xceed S270 million and will be demonstrated
not to be cost ● ffsctive (s). The State regulat-s other
groundwater contaminants not included under RCRA such as nitrates
(same as fertilizer) and sodium {same as malt]. The State also
sets and regulates watu  quality standards ?or ● urfaca streams.
Streams on the SRS have the same water quality designation as doe8
the Savannah River, Class B (7). This dual regulatory ‘authority
and who was going to be the lead ● 9ancy was a source of problems in
r’qotiating closure and pe=% basin closure activities with the
State ● nd EPA when X was there five years age. State~s rights ware
a big issue and aoaetkes  du.r~ng necptiatlons  I thought we had
traveled hack in time 234 years to Fort Sumter h Char18ton, South
Carolina.

After waste water discharges ceased in 1988, ● formal permit under
RCRA was agreed upon by all parties and physical closure activities
begun. After inspection by an $ndepmdent ● ngineu, the State ● nd
EPA ● greed ● nd comfinned in 1991 tlmt the beslne had ken closd
basad on the con~itions of ths RCRA permit. EPA reviewed the



C1OSW8S  and fomal~y detmiXi@d thRt th closures  WU8 prOtamiV@
of human health and tho environment {10). How W. ground Vater was
to be l=oated vas decided in ● separate permit ● ction from the
closure action.

II Area Ba~f7.~

Simplif id, there are thro8 aqu~fers in tbo ? and H seepage basin
atea. Z%* shr 11OW watu tablo 18 Cbaractuized by low f luw and $=
not us-d onsite or of fsite for drinking watar or irr~gation
purposes . Some of the monitoring wells are boated in perched
aquifers which cannot provide 8 ● stained yield of water. In other
words, they would not support tlm vat-r needs for ● home. For
● xample, the Federal home loan programs require that you haw ●
well that provides a sustained yield of six gallons pu minute. If
you don’t have a v*11 that yiald8 the minima enount you will not
get the loan. Watar from tho watar tabla or shallow aqu$fer
discharges into Four tile CreeX through ● seep line n8ar the cr8ek.
There is an aguitard that separatss the shallow vator tablo aquifer
from the middla ● quifer, - Mwevu, it is not complets and
contaminated groundwatar  ● 180 roves tron tlm shallow aquifar into
the middle aquifer. Groundw8tu froa the middle ● qulfu discharges
several miles away into llpper Thrae x =aek which is also on
the SRS. A second, more oomplete aquiturd, ● xists between the
middle and lower aqdfcr. This aquitard provides significant
protection from the contamiaatwl groumlwatar  in th~ middh ● quifer
from entering the lowest equifu. In ● tldit$on, this lowest aquifer
is under higher hydraulic pressure due to gcolog~c conditions than
the middle aquifer. Th$s mama W&t if the ● quitard i8 b%eachmd
the ground water will flow up towards tlm msfaco end notdown.
Ground water from the da8paat ● quifer Uieoharges Lnto the Savannah
River. I%cT: Gealogha23y, wetu f&om tbo oon~inated ● qu$ters
hava not migrated hte tM gY~t a r  beyoad tbo 8ite’s boumhry
aor cam it ● vor sontaa$aate mffmite ~oihiawator ● quifers beaame :
they ● ll discharge into on 8ite str~sas.

The primary ground water contaminants am radionuclides
(j3rlnClPally  trit$U18), Tiitratcs,  Steta18 (principally cadmium in F-
Area and mercury in N-Are@), and sodium. Tritium , @odium, and
nitrates are very mobile contaminants wherear metals will not mova
as fast through the ground wat8r. For ● xample, Sodium
concentration ● xceeding 200,000. ug/L ● re found . Other
contaminants such as pltatonium move very little, tf at all.

with the clo8ure of the haBin8, two MjOr “p08~t~V0 $MpaC!tS to the
ground water occurred: (1) 8 waste smrco comprising many millions
OS qallons of waste vster was ● liminatod and (2) further movement
02 contaminants from the bas$na Mite the grwndwater were vi~ually
eliminated due to the clay oap constructed owr the basine (tho
clay cap isolates the waste from co8inq into contmct with rainwater
that would have 4;ifiltrat8d the soil above the waste). YAc!c a
aroum~vater ● mpliag Z%oa ow8r 240 8onitsrlag trolls has aonfhed
t&at the water quality froa the oomtamimated ● quifers ban &aproved
dramatically amd wtll coattiue to 18prowo without any further
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contaminated ground water from the ? and II area 8eepag8 basins
discharfp  into Far IUlc Crack ● lo~ 8 seep lina. In 1993, the
only rad$onuclidcs  ~teotad An Four HIM Crack were trit3um and
strontium. E8tiXMted valuen bavo been rqxwted  for iodine X29 but
X am persmally  ● ware that thm mource  document used to devmlop the
iodino inventory waa of poor q’ulkty. Th- f kld work that resulted
in quantifying *C iodine inventory was cuparficiai at beat. In
addition, there was a calculation error in the rqorted inventory
which results in afi ovar e8tbato of the iodino  129 $nv@ntory.
Stronkium conoentrationa hava bean doclining”overy yaar since 1988
and d8cr8a8ed by 23? tram 1992 to 1993 b the ? area (394 aC3 to
150 me:) and 17* in tb H area (7S mCi to 65 rnCS). Based on
measured inventory, tritiun  is th largest contributor to the
creek. There is no known ● nvlronmen tal Smpact to thq ● nvironment
that tritium at the e%isting CencentratAons can cau8@ (for axample,
it has had no impact on p~ant or aniaal spec$ss diversity or
abundanc~) . Trit$ua ~~ation = flux from tb8 basina have ● ~so
decreased dramatically sinoe alesure and cappi~. l’%- X992 to
1993 thare has been a 49* d,crea-o in thm -ies of trltium seeping
from the F basins. For the same time period thus ha8 been ● 338
decrease from the H basins. This trend of improv$ng vatu quality
will continue without any add~tional  action such ● s pump and treat
with reinfection. In 1993 an ● stimated  2,180 Curies  of tritfum
seeped from the F basins ● nd 1,020 Curi88 from ths H basins (1$2,
and 3 only). Due to pluae mingling it is not poss~ble to.
differentiate tritium  trom  II-4 and the nea:by radic-ctivo burial
ground, 643C [8 CERCLA site). 13wcver, it is projected that from
1994 on that 4,500 Curies o: tritium, which rapreoent~  two thirds
of the tritium flux that ● aps tnto Four Mil.a Creek, will CWS from
the old burial ground ● md not tM Socpagc  ba8h8. B y  way 0 2
comparison, there were 11,300 Curies of tr~tlum rcleassd in l$quid
form from all sources. Rel@a8es from the F ● nd II seepage basins
accounts for @nly 3,200 Cur~e8 or only 28* of th8 total. Liquid
releases are completely dwarfed by air releasss. In 1993, 191;000
Curies of tritium was released to the atmosphere which is sixty
times greater than the rebame from the F and H bas$nm and
seventeen times greater than all liquid releases. Most o f  t h e
tritium relea~ed to the atmosphere combines with watarmolsculas in
the air and returns to the surrounding areas both on and effs$te in
the form of rain or mow. This phenomenon. has been confkaed
through the drillin~ ● nd t8sting ef groundvatu W8US and shallow
springs on the G@orgia 8ide  of the Savannah River where well water
concentrations of 2,000 pCi/L have been found “and onsl.ta where
rainwater with tritium has baen found An concmtrations exc8edinq
42,000 pCi/L (ovu two thes current drinking water standards).
This tritiate~ ra$nwater  ● ither runs off to surface streams such as
Four Mile Creak or becomes part of the groundwat,er on sits, or
undmr goes ● vapotranspirat ion. This A8 vhy you can find
detectable, but acceptable, levels of tritium in drinking water
supplies for cities such ● s Aikan, North Augusta, Now Ellenton,

.



Sackson , and Augu8ta. .

Watsr samphs f mm ?our *la Creek, other •rfac~ streams on sits,
and the Savannah Rivar  am routtne2y collmcted and anal zad.

i
Tha

Savannah River is an important r*cr8ational 8ouree an drinking
vater source for Beaufort, South Carolina an& Savannah, Georgia.
Radiological contaminant ooncantmtiona hcluding such pU8meters
as gross alpha and nonvolat$la bats ara ths sams ● bovm and below
the SRs with two a%captiomm  (1) trlt2uB and (2) C=sium 337  ●

cesium is not releaaed from tbo *08pa90 basbs. %’rAtium, 8ome of
which originates from thm ? and X araa basba, is v*11 below EPA
● stabZi8hod health based standards. If the tritium that originates
from tke F and M Mea baa~na  could be ● 2imimat8d comphtdy (they
can #t) thcro would be an imaignif$cant Changm in tha tritium
concentration in th~ drirdc$ng watar 8y8ta in Beaufort and
Savannah. This is duo to the ETP d$schargss (2,000 Curies in
1989 ) , Sischar ● from otlmr soqmge ba8$ns and the burial ground,

?and dovn vash ng of ~itiatd rahvatu froa tkm over 190,000
Curies p-r year of tr$tham r81aa8ad to the atmospbrm. The ,P
prestigious Academy of Natural Scienc88  of Philadelphia has .
monitorod watar q’ual$ty on tha Swamah SUvar shc~ 194$1 and $n ~
1990 conducted a speeial study on plant and animal Mfm includihg
sensitive indicator species+ Thara was no diffaranc~ i,n spacies
richness or ah ‘dance due to SRS activitiu and no d8t8ctab18
difference in watar quality factors duo to SRS ● ct$vitios that
could affect the q?acies x?ichncss and abundance. This
documentation of no impaot to the Savannah River ovar the past
forty years is in 8ptt8 of th* feet that tho discharae of
radionu-elides and otha; contaminants ware much high-r in tha”past.
In fact, the amount of trithm rel-msad to tha xiwr has baen
higher by ● factor @f tan (approximately 1S0,000 Cur’.8s) in 1963.
Xf the river or human Yie@2th was being negatively impacted a marlted
improvement would havo been obs~ed dua to th continuers 8nd
intmsive mon~tor$ng by the Academy of Natural Sciences. lb fact
is no ● nvironmental impact h8s bean observ8d because thero has baen
no impact. Over thirty param~tors ● ffecting strsam water cpal~ty
are routinely samplsd on Four Mle ~oek including organics, qross
alpha/beta, nitrates, ● odium, and heavy metals. ‘there is n o
difference in vate= quality for these paramet8r8 (samplas taken
from Road A and A7) when compared to the Savannah River ● xcept for
tritium. The only mearnurable radionucliues discharging from the
seep area aro tritium  wid strontium. ?ACT: Tdtium ● nd other
contamiamnt8 rslusmd trca tk, ? 8a6 E Area soopago basims havm no
impact on human hsalth or tho ● vkommoat b tho Savamaa&  Xw@r @r
to ● 0UZGC8 dowm 8troaa ~sat m. tho Uavammah River ● s ● drhking
wat9r souroo.

The EPA sets the drinking wat=r standards for commwit~ss. Mmits
prescribed ar8 conservatively deriv8d i... they err on th ● M8 of
over protecting individuals. For radioactivity in drinking watu,
EPA has determined that concentrat ions  that provids ● doso sf 4



ares par y~ar is Protact$w  Of huaan baalth _ tho ~v&o~t.
Th8 -%kum dose reoalvd by tho public from drinktng ~iti=
contaminated watar is 0.04 aram (1* of the s11-18  dose) and ~. os
mram par year (1.25* ot the 811-1. do8@ ● t B*aufort, soimh
Carolinm  ● nd Port W*nWOrth, GaOr@a. I’JMm is in oontrast to water
W8128 in Gaorgia tlmt have witiua concantrat~ona that ar8 lot of
the allowable limits (ths souroa of wMch tritha  ra%aassd  fmm ● ir
amission sourcas on tho s$to wh~oh ara In turn ovar dxty thas
greatu than that raks~ froa tha ? and 8 area 8*epage basins.
These doses =8a8ureaant8  Ura ba*8d on 8 tritium M8it of 20,000
pCi/L and wM1 d-raaae by ● factor of thr- **n tlm proposed
lhita of 60,900 PCi/L are ts@aaantad by =A. Cesium, which doss
not originate groin tho P and B bas$not is found In th- water systam
bus it too A* ● l- v*11 ba~w ● ll-ab3e ck$nking w-tar standards.
X~ summary, thero $s no unacceptable Maman  haalth or environmental
risk to the Savannah Rivar 88 ● drhkhg vatu supp~y. If tba’ F
and H area seapag8 basin radionuclid8 contrlbut$on to tM S8vannah
River was completely ramvad thar8 would ha an inaignif icant change
in the radiounucl$do dus to othu ragulatod missions and
discharges from tba SM. Z’hara b no unaccqtablo  human haalth or
environmental risk to tie on8it8 wdmra. Ovar 20,000 par80m81
work onsite on a ragular bas$s. Thar* aro twanty ssvm on8it8
drinking water systams, s- of Whioh havo ba8n in oparat$on s$nce
plant startup. Ovar 1,400 8ampl* for ohamical analya18 ware
perf eramd in 1993 and all systama -t XPA’s prlskary h-alth Msad
standards. In other words, the parsmwk81 onsito us. drinking watar
taken from the sa88 ● quifars onsita that ● apposedly mr8 in danger
of being contaminated and hmm dons so for ovm? forty years whilo
meting all drinking water standards asta%lishd hy EPA and SCDMEC. .
Even under worst oaso cond~tlona, WMZ* a theorctioal ‘Bv%baw spant
most of his tha Mving on tlm sit. boundary swimming, wat~r
ski ing, hunting and fishing, drinking watsr from tho Savannah
Ri-#er, eating contam$natad fish and wildl~fq, could only rccmlve an .
estimated 0.25 mmm par year dose. If-mmaon8  would pay H to Iiva -
this life styls 1~11 do it. TMB way ths site could colleot r-al
data and I could than justify why I waar white cooks. Thti 0.25
mrem per, ycur 40S8 compares to am avarage  dose of 300 arem par ymar
from natural causes. In other words, if the SRS could crease
emitting all radioactivity (it can’t) peopls would still be ● xposad
to over 99.92* of the radiation that thy are Ourrently being
exposed to. A meamr~ of the r~uk 0.2S mram/year presents is
provided through tb loss of life sxpaotancy (X&E) oaloulat$on.
LLE is the avaragc amount by wMoh one’s lifo is shortened by the
risk under consideration. ror axw3c, being ovom~ight  reduces
your life 8%pactancy on. month fOr aach pound you am owr weiqht.
Unless I lose weight I have shafianed my lif8 by ovu thr~o years.
Being poor and/or Unakilhd raduems your lifo qctancy  fron 8emi-
@)cillod, clarioal/8alo8 wI= By 2,4 yaars and an ● ddit$ona? 1.5
years vhcn comparocl to prof*88$mal/mna$ar$al parocmne~. l’im LLE
for a person in Harrisburg, PannsylvanAa froa the Thr@8 Mllc 183and
nucl*ar powor reactor was 1.5 minutes. The LM for 0.25 nram/y*ar
is functionally oquiva~ant to ● regular Bmokar no)cing on. mctra
cigaratt~ ● vary fiftom ye&r8 or m ovar weight person llh myBalf
incrmsing my veight by =Sght tanthm of an ounca, about half a



Oandy bar.

Environmental damaga $S
tlm Xmmber plant/an*l

“ of plants ● nd animals.

typ$caUy dctor’m$ned through ● dmcl$rm in
8paciea and tha abundanc9 or total numbers
The only anvkmm8ntal damage not8d haB

bean some v8ry minor veg8tativ*  8tres8 along the 8*8p l*n9 batvem
vham tha b-ins S*P into Four M$la craak. mm Souroe of t$w
vegetation stress is not known. Wvovar, it is h$~hly likely that
*Ui:as is *- to ● l*vat4d 88il/vater concmtratlom of

sodium, and n$tratos and not r8dionucQAd88 or haavy
meta18. What is Smportant $s that 8h3e tho basins wer8 cbcad tho
vegetation has begun to rooovar and oontimma to racover. It i8
● lso important to note that the plant ● nd animal populations along
Pow Mile Cr8ek are not uniqua and do not support any threatened or
mdangered species. W~th th8 Uoqtion Of V- “localized azaas
described nbove, the plant and an-l 8pec\a8 ● nd populations along
Four $lila Creek, are both diverse and ● bundant which i8 indicative
of a healthy  ● co8ystam. .

ZWT: Tbore has boon ao c slga$fiomt impact to tits ● aviroamest h
the vicinity of the ? a8d I Boopa* ba84ao. Uhat damag9 that has
bees noted is r880voriag aatur*ly. Watar quali~ $m Pour tile
Crook comtbma  4  ‘ impzova. !rbam is mo a)tfuoaoo ia 8pQuios
ricbnesn or abuauace abovo and be~ow tbo saep areas or ia ?our
XIle Creek.

The SCDHEC and the EPA are requiring the DOE install a 8cri8s of
interceptor groundwatwr wells, pump clown the a~if er, traat th8
w a t e r , and reinject th~ treate-d ~oundvatcr u-~adient to me .
basins. SCDHEC  rsqu$xms th8t r~in j~cted groundwater meating
drinking water standmrds M#orq $t i8 reinjeot. may both admit
that trit ium cannot be m80vad frcm th treated water, therof or it
cannot wet drin)cin~  wat~r standards, but Wil-l- be rein jectsd
anyway. Nitrates, whi=h  ● 180 sxcoad drinking water standards, will
alSO be reinfected without treatment cl-en though troa~ent
technology exists for nitrate8.

Normally tinder  RCRA, regulated com%aminants  must be cleaned up to
drinking water 8tamdards. Wtder spacif~ul conditions, a Var$ance
is allowed called an Altern8te Conc8m.retion Limit. A~O* a=*
● Xow8d vhen the hazaz~s’ eanstltwntm (not radionuclides-they  tre
r*gulate4 undmr @ERCLk) are not Oapablo  of pining ● substantial
throat ourmntly or ● potential hazmrd to huaan health ● d thm
● nviroment in the future. 00S purmmd this ● pproach ● a was
pr8pared to ● valuate $n ths field  ● oms innovat~vo technologies but
was @enZsd tlm A*. Consequently, DO? was raquirad to iqlement
ground V**SS Cl*&mUp. One of tho treataant options rojecte$ was to
install t!h. pump~n~  v*128, pump to ● colloctlon~traa-ent tank,
● djust the pll, and discharge the water to tlm Savannah Rivsr under



a MPDES pemit  ● TM8  spproaah meets •~l regulatory soquireaant8
i under KRA for traa~ * dia@Mrg*. ImlWver, SCDEEC and th8

EPA requirad that 8 mor8 Oxpan8iw t%catmnt 8yata8 ha Saplesentsd
● nd the Watu Ymil!l$ectad. The ~o for the rdnjsathn is to
a 11OW for tho natural *oay of tritium. so%mvar,  88 po$ntod out
beforo thars is no health or anvimmanta1 risk for dia@mrging  tho.,-: tritiat8d W8tU Or for &ll~ing it tO Continw to S-p out. In

, .f fast , ● tochntcal Walwatsdm (s) Oonduoted by Da’ ● off ic9 of.;
Environaent83  Restoration (=”40) OQnaluded that aftu 2005 (ten
yasrs)  there would be no 8$ffaranoe  in the off site trltium flux to
tha Savannah River whothu tho ~vo ● otion was implemented or
not (8*8 pr*VAOusly  diacuati  fao’ts). DOZ e8t4,mat*s {1993) that
S12. 6 =Ulion has ● lready bean ● eat on thin projsat  with an
estimated $24 million badg8ted for %994/199S an~ an estbated Mfa
cycle cost of $270 million.

The proposed ground water treatment may in faat cause ● ddlt$onal
problems. In reoponsa to questAona  ● t the public meeting on
January 9, 1994, Ms. Xathy Iawis $ndioatad thmy will not be abim to
intercept or contrml the oontaainant  plumes in their ● ntirety nor
can they guarantee that mlativsly imob$le oontaminanta that don 8 t
prssently show up in Four Rile Croak, suah as plutonium, will be
mobilized.

FACT : Retnjoutioa to eomtrol tritium flm $s ● f811a8ious argument
by SCDXEC ● nd EPA. S**9 g’roaad Water ooatamiaation ia tho
ceataminatsd  ● quifer= baa idqpwvad dramat$oal~y  over the past six
gears ● nd will uoatiauo to *rev*. Tritiun, boaau80 of *ts half
lif ● of 12.3 years, wtll uoa%$ago to be z~84 pe~98t ly through
decay. Ia 24.6 yaars 7s% of tbo *stimg tritiua iavos-ory will
p8rmaaeatly “go awa~ *~?a radioaet$vo  douay. Of fssto and
omit. driaklq watu quality al?. 81raady  proteut8d with no further
action, that is, Witlmlt having to.spend ovar a quartar  of ● .
billion dollars.

The proposed actiem has ● high pmhabil$ty of failure and does not
address ona of dominant ground water contaminants, nitrates. Under
the proposed  remady, tha mjor contaminants (tritium, nitratae)
w$ll n o t  b e  t r e a t e d . Xinor contaminants such as mercury and
cecimium ar8 in -at cama ~ust sl$ghtly abovo drinking w*ter
standards. Th8 National Acadmay of Science has recently r8viewed
pump and treat technology (1). Th*lr Conclusion i8 that
rmediation by pump ● nd treat is a slow proaeas which can ● aoily
take tens, hundreds, or thousand8 of years.and  that the ab$lity to
rcstor* contaminated groundwater  to drinking w*t8r standards is
uncertain ● t many ● it*s. AOCOrding to the W, qaologic factor8
M@ t$m omtamhtamtv w make reatorlng contaxk$natsd ground watu
to drinking water standards t@@m$aally infaas$ble. In ● d~it:on,
in publ$c doaumanta EWA haz aeknowladged  ‘coma gro~ water
contaminant oannot ha ql@t@ly ● lWnatad, nouttar  how ltmqwa
pump and trsat~. A8 of 1990, ba~o~  upon research perfozmed by tho
9alc Ridge National mboz?atory (3], thar8  has b e a n  n o  dooumanted
case  whera  ● singlo ● quiter $n the Un$ted Sta%es has ham confirmed
to havs been successfully restored through pumping and treating.



mere is ● lready onait8, dooua8ntad  ● videnoo that pump/traat  oannot
restere an ● quifer to drhking water ~. G=ound Watar
c18anup ef organioe u8Lng puwp and  t reat  he km ongo$ng 8inc8
1985 in th 14-Araa. Tbero $8 no twhn$cally exmpa%ant person

“ onsitc (or off 8ite) that will *tat* or prodiet that tb aqu%fax in
the ?f+raa will ba rastorad to dr- watar standards for
organic8 u8ing ~ and tr-t only.

OOWs Office sf Environmental Restoration (E14-40)  r8cognizo8  the
f u t i l i t y  @f th ? ● n d  E a pump 8nd trnat ● y 8 t a 8  ( s )  ●  DOE
Mmtif iad all proposed ~ and treat projocta within tho compMx
and categorized them into %hreo catagorha:  (1) technically sound
and reduces risk to the public, (2) lin$ted risk rcducthn  to tha
public, and (3) l~ttlc or no r$ek reduCt30n and may be toohniqlly
unsound ● Th8 proposed pmp and treat system for tha ? and H
seepage basins falls into cataqory thraa, ‘Ho meamrabls rlsk” with
a recommended path forwasd to %agatiato with regulators for
coslbin8d inst%tutiona% Controx and $nlWv’atsvm technology

. damonstrationw. This ● pproach MS baan rsjactad by the r. lmters.
!“It is most hportant to note that In 12.3 years.  of inst tut$onal

control, half of tlm tr~tim decays way, $n 24.6 y8ar8 7St -
without taking into account any 1088 of tritium through 8cepag*.

In order for tha puslic to fully understand tho impact, or lack of
impact, to the enviromant plcsee provido ?hs following information
in your response to my qkmstims. What has been tho water quality
trends over the last six year8 on Four MIQ Cr@ak ● t sampling”
stations IB, lC, 28, 2, 3A, 3, 6, ● nd A7 wM1. describing  the
source terms that contribute to *. contaminants? What data
indicates that th contribution of hazardous substances to Four
!4L1w Creek, including radianuclides, will incr~aso  over the with
no further action. Ovar thirty wutes - @ality paramater8 are :
sampled routinmly. Ident$fy those parameters that do not meet
SCDHEC  water qual~ty standards for Class B straams on a consistent
basis (50t of tlm tjsa or more). For noncompliant parameters
provide documentation that ths inpaot is due to rabases  from the
seepage basins, that is there is a significant differmc8 between
upgradient and downgrad$ent values from the F and El area basin ● eep
lines along Four Mile Cr**k. Provide dooumentatlon  that the flora
artd fauna on Four Mile Creek downgradimnt  from the seepaqe basin
are significantly differmt based on species diversity and
abundance. Provide 8imilar d~tation for the area betw~n th8
seep line and Four IUIQ CrS81c. Provido ● map shoving the ● ootypes
atid acreage ● long tlm Fmr MiXo Creek ● nd ealoulat8 the acrsaqe  ● nd
psrcent of the total ocotype hamed by d$scharge  from the bas~xw.
Provide documentation on the pr8mmcemd/or bioaccumulationof ● ll
those contaminant Zound $nwelk ’ebovedrinking watar  ● tandarda in
the water, flora M fa~ tmm the **p line ta ?owx l!<la ~oek
and along Four ?Sile C’mek(for axampls, gross a2pha/bata, hkavy
metals, tranmranics, *te.)? Wmlly, tritium production is
currently at an all time low. However, ● t s~e future time tritium
production say have to incream. Please document the maximum



al@wab18 trj tium am$ssiona froa tir 8oUrC@S Wld tlm M Area
Effluent Tr*atwmnt ?aeil$ty and ooaparo then to ourrent di*charge8
to Four 24$18 Cr8a& frem the ? and H area ● 8epago ba*4ns (excludfiq
the contribution from tho o~d burial ground) and h 22.3 yaars

“ (assming no -*page  fmm tha bae$na).  Musarous w*138 in *O ? and
H area s**paq#* basins are P qua~ky, 10V y$sld YieWm from
parched vatar tablu. How mmny 0~ tho water table w8118 pr@Vido
less thm ● ix gallons pu minute centinuoua  yield  ● that is # are
unsu~table for hosm us. ms 8 drinlc$ng vatu ● mxrce? mat i8 th*
water quality for thw WOUS? Row many of thaa* wU18 do not
yield enough Water to provide ● =ep=*aentativo mampla (winimum of
three easing volu=es) ? Mow many of ths wells 9vld*ncs faulty  v*11
installation? Does SCXMIEC and =A roquira  the ● am* growd water
protection for perch-d vatar tabhs vhkh am unsuitable for a
drinking Water ● UPPIY ~8t- 8S fO& 18@t-t8  ● q’df U8? Prov$de
documentation on the lavel of ComtamiMtiSn that is dhoharqed from
the Cengar8e  squif u to Uppar T&e. Runs Crmk. Prov$ds similar
documentation for tha daapar aquifu that discharges $nto the
Savannah River. Finally, provido trand data ovar th past six
years fox those RCRA oontm$nante  and radionuclidos that ● ro
discharged  to Four Xii. CreelC on select but koy 5ovngradient
groundwater W8US far tha ahallov ~tu table and &m$ere8
aquifers. As ● comparimn, include upgradient wells particularly ,
those that sh@v contam~at$on  fro8 the old burial ground. D~aousa
and comment on whether th. data trands support an improving or
deteriorating grmmdwatu qu&l$ty. Provide the same information
for nitrates and sodium. If tk watar quality is improving ● nd
there is no longer ● aoures tam raoharging the bas$ns does tho
risk of contamination of #@ doopest ● quif ● r incroaw or decr~ase? ~
SiIUi Iarly, for the Congaree does th8 ri81c of contaminated disoharge
to the Upper Three Run8 CraaJc $nor~as. or decrease? Numerous w@lls
have been identified vbro gross alpha and nonvolatile bata are
above drinking Waser standards aI’kd/Ot ~ihldng Watar  ● tandardm for :
other radionu=lidcs  am axc88d8d based on ● maximum dome.
Radiological dome is baaed on an ●v u a g e  dos- - tit
maxinmm datum point. W h a t  has been the avuage  gross
beta values?  1S #@ data noxwmlly distributed or is a
maan more raprssentative? If the geometric mean
representative, is It ● bove the ostabl$sksd standard?

●  single
alpha and
geometric
is more

The EPA has doterm~ned tlmt oapping is protcctivo  of ~Wn health
and the ● nviro~rn:ecdaiy.ing. Is cappbg and institutional control
an ● llowab18 * alternative* under CERCLA? Since
implementation of capping, groundwatez has improvad dr~ti~~ly
thus dacmasing future risk to human health ● nd tha.environment
through institutional cmtrol. What period  o f  Institutional
control was censidsred by ~MEC/22JA h ● valuating ths no action
alternative undar CgRCLA. If it vasnOt ● valuated why not? Aa ●
m*ans for compariz9 tbe 8ff*ctiv8n*8m  of pump and tsaat en8it* am
a viable t~chnology, hem long vill it take tkm @xistlng pump and
treat systaa to clean up the ground water in the X-Ar*a to drinking
vatar standards and ● t what cost?

SCDHEC requires  that ground vater used in the ralnjoct:on VS1lS



meat drinking water Stanards . Xw can SCDXEC ● now tritiatsd
-W8*C -t i= L oQ~ t- drhking -tar s t a n d a r d s  x
Z@tijwted. IJow em it ● lbw nStr8tee that are 10-100 drinktig
vatu standards be reinjeot8d  whan treatment technology exists to
treat n$tratss.

PUMW3 Watu Can simply be DdjWtOd for Sow PB and disoh~od to
ttm Savmnah  Rivu meeting ● U haaMh and safety requir-nta of
b o t h  =A snd S~ ● t s$~f ioant -t 88vAnw OVU tha =quired
r~edy. Uht $8 SCO-r8 and =A88 $u8tifioat$on, undu IWRA, for
n o t  reguSAng the wet co8t @ffaOtiva Zeaedy Whkh M*sts ● l l
drinking and ● rface vatu quality standards?

‘rhe rem-dial  *ctAon for H area inoludes 8asW H-3. l’his ● it= Is a
csttcm sit. and not ● XCRA 8ita. Baa@ on groundwatu monitoring
data it aWO the prisuy amxma 02 the metal Contaminants CMwn
gradhnt from the bauin Oompaax. Under what 8uthorSty  was this
site included UndU tiw RS?A Z’agUhtbna and whero was tho public
input. Why isnft thA8 sits Condderad Soparat*ly?

A different environsantal ramdy for the same sit- cm be arrlvcd
at uridar CtRCM ver8u8 -. In f8ct, tha DOt ● -ttal tc SCDMEC
MM EPA for tlm voposed ramMy under CXW.LA $s that no ● ction bs
taken (10) . Uh. . has baen SCORIWs and EPA08 se8ponm to DoW ●

praposed remedy under CZIKLA ef no further ● otion (Rev. O, Proposed
Pl*n for ?’ and M Am.a Gmundw8tu Oparabh Units). What was your
basis for rej ● cting the propoeal, partioul.srly  for bamin H-3 which
is not rqulatad under WM.

Th8 risk as8e8sment prooeea u’eed is f  lawod. Proposed ‘ tritium
standards are thr8e timaa higimr than current standards. When
performing your rim ma~mmanta you used proposed cancmtration
1 imi :s when thay were hlghkr than ● xisting limits. However, in the
case of tr$tium you used tk acisting- litiits when proposed limits :
are over three tises h$ghu. Thase 18 no rational ba8i8 for
ignoring nitrates *n the risk a8se88m*nt proce88 nor iR there any
health/ envirmmantal bread mason for pumping/treating and
recirculating the tritiu8 plume to maintain a 20,000 pci@L
contour. If you ● re not maintaining the drinking watar standxrd
isepleth then 200, QO0 pCi/mL  or current l*vels are as ● gually valid
as the 20,000 pC$/ml  $80p$@th for tritium. Why weren’t the
proposed tritlum standards used ( 60,900 pC1/L)?

The State and the EPA have Bpecitic area8 of regulatory authsr~ty.
Th8 State does not ~*gQat8 ground water contaminat84 by
radionucM48s. ~ 4WD~ clah regulatory authority over
radionacl$des?  Under wht ●uthortty and has the Federal government
given up its 8overaign bity?

Besides  t h e  DOE Sl?S, SCDIWC &egulmWs manlcipmlitiefs,  prlvste
businesses, ● nd other State end ?edar83 ● qenchs. For example,
there is tritium eont~inated qroundwater  ● t the ● djacent Chem
Nuclear facility in Barnwe13. BSUnicSpalit$u frequently fail to
meet solid waste and groundwater requirmnts. Federal mil$t~ry



bases hmm 8 Var$ety 0: anvirommanta 1 problems. Doa8 thti Doz SRS
roccive qual tr-tmant Uhdu tho law ralativa to enforcaoiant or
fines? What oth8r fadlttlas ● ro being rqulrad to pwp/txmat  ● nd
rein jwt ● s ● -md$al ● ct$on? Imw My ar8 ● llowed to relnject
contaminated lmtu aWv8 ddnking watSr Stmdarda? what
concantmtims?  How ~ JkCVs hmm 13am grantad by S-C *n the
last flvo y-s? How many by tPA Ra@on IV in past fivo yaars?
GLven tb8 mmbar of a~ls, ara A~#s in f ●  c t  ●  viab18
*xternat*ve eo rastoring a+fars to drinking wtu standards? How
Mny pUmp U@ -eat 8CtiOns ef 8~~= Soopa h South C&rOliM have
resulted h ths return of tha Contaminated qu$f ● r to drhkinq
water standards?

Regulatory overs%to by SCDXZC ● t SSS As fundad by ● grant from DOE.
Bow many mmicipaMt$as, pr~vate  Sndu8trks, arid other government
aqendes  CUd theL”  own rqulat@ry warsight? ~OV does SCDMEC
mvoid a conflict of int8r0st t that is t tha wre rmdial actions
rquired tb higher tho funding lwal for SCDXEC?

as ● xpensive and futilo ● s ths proposad  rem@y 4s thora waz anothor
solution whkh -t tha rqdramants under RcRA, compli-d w$th all
sther ● nvironmental laws, pres8mtad so slgnif icant xis)c, and was a
lot chaapsr. TM ramedy i8 to pump tha ● hallow ● quifsr, ● djust for
Ph , and discharqa to the SW- River . Ham the SCDHIX/EPA
requirad munici:talit$e8, private businoo808, other
State/government aganc~a in South Carolina to *MmGY tho most
expensive grmnd wat8& ~tmant opt~on whwi ● second, less costly
alternative would met all of the, State ● nd &PA requirements ~ for
protection of hwmn health and tho anvirumant? WouXd tha State be
w i 11 ~ng to pay the incr~tal ooat batwaan th~ two option8? Vnd8r
t h e  l a w ,  c a n  ths E P A  w a r  conalude under CERCIJL  th~t no f u r t h e r
act ion was rquisod where XCRA mqwirss that ● ramodiml actian lm
implemented? Has the D(3Z baen asRad@qu*sted/pres8ured  to inciuda .-
the CERCLA 8ite, 643G (Old llurizl Ground) , undar RCRA? What has
been DOE’s responss? If yes, what was the justification?

AND coll~

Due to the holidays I was unablm to obtain additimal data
supporting the positian  that no furthar  action h Xcqu%red.
consequently, I have s8ked that eommnts M Mld open for an
● dditional 90 days (given the lengthy time required to obtain
decummts  under tb l’roed~ of Information Act) and that ● s8cond
public meetihg ba held so that ● ll quutbns  can be addros~ed.

3 have p611e* grhnds ● nd family in tk Aiken, South Carolina ● raa.
When I describe what Ss being proposed and how ● uch St will cost
they are dumb founded. Thay have s~th8 public noticos  regarding
these activities bu% thay do not highlight the fmcta I bavm
incladed nor do they ● ddrqs the quastiom  Z havs posed  nor do timy
make the public aw*r8 4 ** emt8. X am ● ppallsd, ● t ths lack of
● ff8ctive public communication.

I will be forwarding my c~ts to my Congr*88iona  1



xepr88entat4v- from Tenn*8*ee. cople8 Wsll ● lso be 8emt to
senstor S=om Tburmond * the Governor of $outb Carolina.
Incumbant8vera removed fr~ oZf$co bec8u9a of govcrnmantal •et$o~
8uoh as this and naW POO@# elaoted tO mako govarnmant  8000Untabh.
TMs procass r-rids 8a of tbe f#Jk prQPos8d aotlom for tha 8kl
r880rt tom in Colorado ** be8 lea4 oontmixmtod- 80$1 r~m 8
8ining opuation in tb 280088. mA@8 rawly was to dig up fou r
f ● at of the tom and baalcfill with clam u. It wasn$t until
after mveral years of qfuing Vitb the Seaidents that they finally
looked  ● t lmad blood levals in CIMdmn and fo- that they w8r8
below the national mmr8~. Zkm se~ ramdial ● ction Is still
being diqmted. signs havo bean posted In tm town by th
residents - -8 stake h03der8 - thos8 wbe arc impactmd by thQ sit.
*8 So8t - f Or EPA to 90-8. 3!hi8 type of ● othn ● t SRS do8s not
enhanco  ● person’8 ballef or oonf$denoo thut tho ragutators arc
h8r* to h*lp yOU* T&m pmjxmad ~ 8t SRS appear* te be ● long
the same lins *8 tlm Colorado ticidmt. Mowever, tM8 i8 $u8t the
first of many ground water ranaditl ● otions that will be
implemented by SCMIZC end ~h and 8RS. In other words, the quarter
of a billion  ● Cti= is Yust ● duwn -mant. Wasteful  expenditures
on this 80818? W$th+ 8 * lAid4t or enhanO-&t of the
environment or Mman Maltmt UMer@m8 and CIMxx’t8 the
productivity of C-Y •on~. X?* hopa$ul that during a ti= of
huge F@M8ral  def k>ts I will qst ● $i aud~uma with the naw Congre8*
as they s.e)c methods to oatt me ?edwal budget  ● nd make qovernmwnt
accountable. on. aethod $s to hevs Co~8ss with. hold funding’ for
this aotivity. Wndar the ?8daral P8eAlity Agreement, the DOE can
only be held acaountabl~  $or ectiv$thm  that are fundad. x WA33
also be encouraging my Congresm$onal r9pX~~t~V.8 not to 8Mppor&
DOE funding ‘in Sqneral  for projeots of this  type. A CJUa*e&  of a
bi 11 ion dollars could eoh&mm xasurabls, qmntif iablc improvements
to human haalth and the ● nvironment through ●

T
iad @f other

programs such as 8dwoat$on, job training,
programs, ● tc.

we ght reduction
It wen8 t achieve 8eamrable, quantifiable :

improvements to human hea%th ● nd the ● nvironment through the
proposed remedie~ action of pump, treat, and reinject.

Finally, I would l$ko to address the issue of effective public
participation, or lack of it, h the decision, ma)cing process for
selecting envirwumental remedies. Xt is not w o r k i n g  ● nd the
response is  Mrrowly  orchastratod  by such groups as tlm E n e r g y
Res@arch Foundatim and tiw NRBC who donOt speak for the g8neral
public in the ● rea. ?e? Qle, how many c~nts wers recwived
Zrom #i* publ~c on the F ::2 II Ama pozt clomre permit. Mow many
of those origbata$ from the ED?, other special intsrest grou md

rtheir mambezm, other regulatory ● ganoi88, end how many orlq mated
from tha public $n 9emra3 from the Aik8n, Barnw@ll,  ● nd Mlenda18
● rea? I had hopes that the Citizanm Mvisory Board would have
addressed the issue of eaqmngivo r@medimtim  without ● nvironmental
benefit but i: ● p p e a r 8 that they too are unsucomssf~l in
identifying and @fectively communicati~ tho concept W risk  ● nd
the cost of cleanup to the public. I understand; however, thsre
has been sm. lively d!8cu8cion  between some members over who gets
reimbursed for meals. Is ● possible reason for this immutable wall
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$UBS=: “Ground-umer Pump-8nd”Tro8t

m.

.

.

R, ?. Uhltfteld, Dk40
J. Bwbl itz, D!-t@
R. lf~htner,  OMS
u. UfsenbskQ?, *43
s. Mann, m44

. .
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It@t@book
. .
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I am plsmd to fowwd the attached sot~book on ground-water pu@p-and+ost
actiwlt~es mma~ed by the Office of tnvh-ntal  Restorattm (W80). The
notebook 5SS boos complhd  os a result of dat8 colktd  to support ●

My 2S, 1993, senior ‘ mvtou pad *W -t to Crfttqm 811 of
ER-40’ s pw-md”trot .

..

The ● ffort uMch uoat hto oolloctkg ond proseatimg data for the s&$or
m&n89er~s  ~\OU WOVWM MI -UR4tY f~. ~ tn”dc$M’  $td ~~. 8 tYP@ o f
remedi  ● tfom 8ctW..$  COUMI to slt areas una@d &y HMO. PLW W13tlfy
what, ~f any, act@M you uoald Itko  rOhtiV$  to kooP@ tbf$ book UP to

Att achtbent

cc:
N. l~rson.  2?l~45
J. Lehr, W-44
U. 14urphte, EM-42
C.” Turf, 01043.

)-7y
-

UIMt;; tom

f’Ofite$ 0? Eatiun hrta Programs “
Office of Env$ronaental  Restoration
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Background

● IR6 briefing identified pump-and-treat systems not cost effective for protection of ,
human health and safety.

● EM-40 was tasked to review all pump-rind-treat projects to determine their
contribution to off-site risk reduction. .

● 25 projects identified across EM-40.

● Senior Manaw’s review pand mt on July 25, 1993 W cfitique all 25 projects. I

9 Identified:
.

‘0 Three Category A projedts - Technically sound;  reduces rfsk to public heafth
& safety;

.

0 Sixteen Category B proj;cts  - QJmited risk reduction to public health &
safety: and,

.

t} Six Category C projects - Little or no risk reduction to public health&.
safety: may not be technically sound. .

● Category C projects are proposed fpr potential “Push Back.” ~
.



. Results From Review Board

● Six Category C projects:

o Two in the Eastefn Area:

a General Separations Area (includes F&H) at Savannah River; and,
m TNX Area at Savannah River.

o One in the Northwest Area:
.

● Lawrence Live{mare  National

o* Three in the Southwest Am:

Laboratory, Main .S.i~e. .

.
●

✌✎

✎
✎ ✎

NM;m Soutn Valley i~ Albuquerque,
m UMTRA site in Monument Valley, AZ; and,
m UMTRA sites at Tuba City, AZ.

● Two “low end” Category B projects:
. .

0 Site 300, Eastern General Services Ares, L6wrence:Livermore  National
Laboratory;

o Groundwater Treatment %i Monitoring, Kansas City *ant

.

●



e Results From Review Board

● Six Category C projects:

o Two in the Eastern Area:

m ~eneud Ssparationk Area (includes  F&W at Savannah  ~~VW JMUL
● ThfX Area at Savannah River.
.

. . 0 On~ in the Northwest Area:

8 Law~ence Lhmrnore  National Laboratory, Main Site.

0“ Three in the Southvyest  Area:
. . .

. ..

m. South Valley ii Albuquerque, NM;
● UMTRA site in Monument Valley, AZ; and, . .
9 UMTRA s i tes  at Tuba City, AZ. 1

“* Two “low end” Category B projects:
. .
. .

0 Site 300,” East~rn Generel  $ewices Area, L&vvrence:Livermore  National
Laboratory; .

.,
0 Groundwater  Treatment & Monitoring, Kans6s City Plarit

4

.

.. .
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.



PUMP AND TfEA7  WORK SWET

Enk%2’%m /
Locetion: Offke:
Smmtn8h Rivar EM9A22

Wposc of Pump & Tm9t I Cfeenup of commnhmd ~ ●

Woundwator Tmmnmnt Currerttiy  proposad is Iwutmlbtfon,
settiing, filtmtiorb  ● nd re%jwtion  of the
● uent 8s Weli  8s air stripping with
Cmlytic Oxmtiott off-g8h

?rincipd  Contaminant[s) ?tkim Trkhioroethyieno  I’TCEI: lead:
mercww radionuolid- met$k

Dth.r Conteminent(8) Nitme

B8seiins Risk II XICP
Post-Action Risk I w mwtsurabie risk reduction off.site

1
Amount of Wat8r  Contaminated (gsl) > 100 mitiion

Pumping Rste (g8i/day) 500,000 [347 gpml
m

Estimstsd  Initial Wires of Furt?MM characterization required  ~
Princ@ei Contaminant  [ibsj

Estimated Remti.d Mass {to date} of None - Corrective action not yet
Principal Cont8min8nts{s)  I**) underway

Cost of Construction MM) [ $37.2 “- -
a

CoSt of Operation ($M) S186.O

Other cost {$M) $228.0

Start Date WY) I 1992

Completion Date IFY) ! 2040

Legal Driver I SCHW Pm B permit  issued in 1S92
requifes F&H CAP (Ott 19931;MWMF
CAP (iUov 1993j oar Settlement
Agreement -

O t h e r  Pertktent I n f o r m a t i o n  “
F

FY 9S Cost -$-.3 miliion
Total Cost -$ 70 rniiiion
Pump-and-Treat  Opo@onal  in FY 97
Cateoorv C

..

1
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● Chwmtmtion of Trit&n in i 990 was at 15,000 ~. ●

● C2m-tion  of Tritium in 19!)7 would be at 6$(H) CVYr I@th M actk)n

● Ccmmtmtion of Tritium would decrcaw rapidly with pump and m but WOW
surpass the no action level h 2005 due to minsertkm.

t

9 . ,
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systm ● nd intervani~ penda that .disohargad  oonWMitete$ water .
r=- the zeaotm”* to tha, Parr Pond? mat 8teps Ars bdnq taken to

. prsvent blologkal uptake and ~neantrat~on  in tho f le?a anU ~auna
in thesa arsaa?
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2. Numerous wdk in the FM am SCCP8S basins wo poor qustity low yields from pcrchcd WIUCr
tables. Wv@~-Mti~khdx@bm~dWemminWu
yicM th8t is arc unsuitable fw home use 8s 8 driddq water mm? What  is the wstcr quslity  f~
thssc  wells? How many ofthcsc  wctls do not ykid cno~h water to provide a rcprcscntativc  stunpk
(minim- ofthmc casia$  volunws)?  How many *the wctls  cvidcncc fiulty WCII instaitation?
Docs SCDHECartd EFArequife thcs—e&oU@W— ptcctka  for perched water tables vvMch
we unsuitable for ● drimking  water suppfy  system as fw kgi!itnate  aquifem?
ReqMNW Wells  at the F and H Am sagwgc tmsias h8vc bscn Mdkd to provide rcprcscnuthc
- from UtC aquilb$  units ttt8t they mottitor. No pcrchcd wakr zottcs are monitored. Low
yield is not an indks!ion  of sn indcqustc  monitoring well. Many of the WCIIS  monitor ZOncs  that
have a hi@ PC-SC ofckys snd fins grained  materkls.  In some kcstions the wster tabk
surbcc  is very close to @ic  tmdcriying conMng  uniti this results in a very thin water t8bk  aqtfifw.
Wclisin  *~(~h~~@ WnWw-)kMto~~ab~, Thisisin
contrast to wclk which we indlsd to provide water fos domcstk  USC, which src specifically
designed to extract wstu from thick uN!: Mcosrse graincd mslcrkls  in order to ensure a high
yktd.

The inqrity  dths  nwtitorhg  mctvwk  is amtfmtcd  rqukrty, 8nft amxtivc  actions m taken 10
rcpsir mdlor replace  aty wells which tk nut provids fcptwcntalivc mnpks or show evidence of
tkuity  Mn4wsrc or constnmion.

3. Frovids4xufff@nf8tioaon  thckvdofcontsmi nstioa that is discharged  fmfn the Cong8rcc squitkr
to Uppu ‘l%rce  Rtms Cscck? Provide similar dmtmcnwion  for the dm!pcr aquifer thsl discharges
into ths Savannsh  River?

B-13
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4.

5.

,

6.

7.

8.

-P-= ~~ -St# indbtas  * mntastdttation  which is discharged to Upper
~hC*M@&~W-~r~misw#t@We.

~=AM&*d M~~k_w&_Mtiti  tiati~. Is
pstgwith  instMod control M ttilowabk remadki alternative under CERCLA? Sittca
mpkmaWmofCappin&  gmmdWmShaaimpmVad dmmathlly thus dcmasistg MttF risk to

bumaakatthandtttc  “~ UWOU@ iashtkmd control. What paid of institutional
contdwaamnsidmd by SCDHECZPA in mmhtating  tha no action at@rnativc  under CEIWLA?

~= A futufc tad usc poticy  for tk Savannah River Site is currently being prepared. untiI
iitturt  land usc isattcs  arc resolved and a policy is implcmcn~  institutiorud cmtrol cannot  bc
comidcrcd as ● rcmcdid attcrnmivc  under CERCLA.

SCIXfW requires that groundwatcr  used in the rcinjcction wlls mctt drinking water standards.
How can SCDHEC  dlOV tritiawd gmmdwa@ U@ is 1000 limes drinking water standards to bc
m@WtOd? b can it alkrw nitmtcs  that arc 10-100 thncs drinlchg  water standards to bc
rcir@ctcd when tmatmcnl  tcchaotogy exists to treat nitrates?
Reap@ME Injection of water which coniains tritium and nitrate in kvcls  which cxcced drinking
x~mb_inti-m d~R~wmiw tiion-wowtil
groustdwatcr quality in tk at@ifer  will bc improvod.

PUMPCd W8ta  =ss Simply  bc Stdjustd for low pH and *gcd 10 the Savannah River meting all
health and safkty  rtquirctncnta  of both EPA and SCDHEC x signifii  cost savings over tk
rcquimd rcrncdy.  W ut is SCDHEC’S  and EPA*sjuatifkation  tmdcr RCRA for not rcquinng tha
most cost cffcctivc rcrncdy  which rtsects  all drinking and surf’ water quality standards?

z: It would M bc acoep@c to--tmtaminatcd  gmtmdwater  that is currently  not
-=a Mtitn$X~~m@~-ti -Mti*n W=ti&itw&*Qh
River. oRcoftharcmodia18MmWVes@nsMwod fwthc Fand HSccpagcbasins ww%tocxtrad
p-r ~ PWP ~ &~Y to tk ~ mw with titih treatment. It was csthnatsd
that lcwta in the $avammb Riwtr would remain bcbw drit!king  water slandards if this attcrnativc
wue insplcmcntcd.  Howewr, this #tcmativa  w not a4ktcd. It sccrncd to bc counter intuitive to
pump ~- wMw out oftk  gmtmd wksa it is relatively isotatcd from environmental
reccpra-pl=itdtihinti~ Rivar whwh SCSYCS as ● public drinking water
source.

A difkrcttt  envtronmcntal remedy M the same site can bc arrived at under CERCLA versus
RCRA. ISI fact, the DOE subntittd  to SCDNEC and EPA for Ihc proposed remedy under CERCLA
k lIMI no aaion bc takn: What has been SCDHEC%  and EPA’s msponsc  10 DOE’s propmcd
rcmtdy  under CERCLA of no fttsthcr  action (Rev, 0, Proposed Plan for F and H Area GroMdwatcr
@ctZsbic  unit).  ~t was your kis for fCjCCting the proposal, particularly for basin H-3 which is
not regulated under RCM.
Reqw-: DOE is subject w the !%deral Facitity  Agrccmcnt which maodmcs  that atl RCRA
rcgidatad  tsnits shmdd bc addmscd WI& RCRA and then mvicwwd under CERCLA to dctcrminc
if additional actioa is nwcssaq  to psot@  httman hcakh and the environment. (Rcfcrcncc comment
response number 17 in the genera! raptmsc  scctirxO

The risk asscwncnt snwess  used is tlmvod. Proonsd  tritium  standards ● rc three times hiffhcr
current standds,  %cn pcrfoiming  your risk &smc nt you used pmposcd conuntration  limits
wkn they were ttighcr  than existirqo  ;Imits. lknvcwr. in the ass of tntium you used tha existing
limits when p- Iim$ts  ● rc over three times higher, ‘fhcrc IS no ?a!ionsl  basis for ignoring
nitrates in the risk assessment process nor is there any hcalWcnwronmcntal based ‘men for
pdmping/treating and rcxxrculatmg  the tntium plume to maintain a 20.WO pC@L confour. If you
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artnot maidnin~ the dtinkiri~ water atmdard is0@4h thcst  2@,000  #tnL or CUSTCII1  kvCiS  arc
8s aqualiy  vatid as X 20,000 pCWsd  kplcth  fm tritium.  Why weren’t the pmposcd trhium
stand@s Ussd (60.900 ~fi)?

~ ~t~fofiw RJskAssesmrent  bastdaa the nsostcwant data has not beenpcqlbnned.
RMtaSMSsm@wWkpcdkncdtocvaluatcthcp0t@alriSkaSS0cktcdw'ithgnMdwatcr
txmtamination  at!fc FdHArca~Baaitta  iabasudonanextcn=c‘  Mofhamdouaastd
md&wtiwcmtstitucnts.  Thcprimarydr&king  watcramdard  fwttitium(whcthCr  proposcdor
current) is not ● sigstikam t%ctor in tha estimation of risk.

9. Theatatcand EPAhavcspccifkarus  ofrc&Aato$Ymtth@tY. Thcstatcdocs notrcsulate
gmmdwatt  cmttaminatd  by ~ Dcma SCDHEC  claim mgtdatory authority over
mdiomtciidcs? Undcrwhata@hodty  andhasthc Federal gowmmenl given ttp its sovereign
imtttunity?

Rsa$am= msaigstcdaknomdum of Agmesmt  on April 8,1985, agreeing 10 comply with
the stMantiw  rcquircttmts  oftba South CaroiiM  RWution Control Act (PCAx the South
Carolina HXwdous waste~ Act (SCHWMA)  ad  ttgulatiosta  promulgated thcrcundcr.
The definition ofpollutastts  under the PCA un bc intcrpmtcd  to Muds radionuclidcs.
Inaddit&tu  tothaabovc, SRSatmradinW sSMkmcsM~ ~87-2WW), as amended on
J~14.lW9,in-b~E_*b~~~ nt umtaminanta  in tha
gmdwatmaadcfittcd  hyRCRAaswcM  as@m@w@crwmtamma‘ tion by other constituents such
asaitrates andradionucMdcs  asdefin8dby the SC FCA. =actionswerc  takcnasamattcrof
comity rather than as a waiver of sovcreiga imsmsity.

10. Ecaidca the DOE SRS, SCDHEC regttlatca  tmmidpalitiaa,  privato khtcsws,  and other State ● nd
Fdcraiagcttcica.  DocsthcDOESRS rs@civea#sal  Watmcnt umkr the law relative to
enfkcmrtlorflncs?  Whatothcr~ archcitsgrc@rcd  topum@trcat  artdssinjcctasa
rcmcdialaction?  Howmanyareailowcd  toitinja@ mntadaMcd  water above drinking water
standda? How many ACL’S have been grand  by SCDHEC in the last five ycara?

X=” SRS receives cquai treatment tmdcr  the law as txnnparql 10 other industrial and
grwmmctd  ftilitica. The F and H Amaa _ Basitta  gmmdwatcr  phuncs  contain both
ha7dous  Mdr Moactk coststiwnts  Wt difkr grsady  ftom thoas  found at most facilitks
rcquifing  groundwatcr mmcdimii.  Tltc#&e, #tE pmgwasd  corrective action is unique. No other
facilities arc curmt)y ~irut to pumphrcat  ● nd rcinjcct, or to rcinjcct water which ewccds .-

drinking water standards.

No ACL’S have been approved by EPA Rcgicw IV or SCDHEC in the past five years.  ?%+%vcr,
ACL*S ● rc a viabk allcmativc  to @rttpM#  restoration of aquifers 10 drilking  water standards. In
fact lhc corrective actioa required % the RCRA permit spcciflcalty  allows for evaluation of ● n
ACL &monstmtion at the conclusion of PMSC 1.

1 L Regulatory oversight by SCDHEC at SRS is limdod  by a &ant from DOE. How many
rmmicipatitics, private iwhtsttics.  and other govcrnmm agencies fund iheir own regulatory
oversight? How dots SCDHEC  avoid a cwdtict of interest. that is, the more rcnwdial actions
rcqttircd  tbc higher the fimding  kvd fw SCDHEC?
Respasm Through permit f- and other funding  rncchanisms,  all municipalities, private
indussriss.  and other gm’amnwnt  agsncics fund their own rcgutntofy oversight. There is no conftiet
ofintereat.  The gram is kur6d  on a scopE of work subtnimd  by SCDHEC and approved by DOE on
Sttanmlalbasi  ssomorcrcmcdi  iactionsdonot ncccssdly  mean more funding as both panics
must ● gtu x to the kvel of twwk nc$esssry for the year.
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CWS-JY. OI@-ti—IOf*FMGNWUfV— sUmwdhtiOnPro&4x hasbesn
~ ~Mw-k_tiW-fing~ Mquitifo!lti~a
tcclmMcv8h@c.  thePimsc IGp@dms,

SinmthecarIyf@s2,as  ignifkwmnountof  rcsarchhubeenco  n&ted Onthcmmsport.
m0tabiism8nd  radMiOndanOduc  tolrifhmin U56cnvironmutt. Gncoftkbwcrrc  mcnaswas
-fJ7*~-M~~n* Maswcmmls(NcRF)  8sNcRP
Rqmrt No. 62, Tr$tkm h the EWmmwut. Icmaybcordcrcdfmm
NRCP Pul?liatbas
7910 Woodmont  Avcnus
suite 800
Bcthcsds, MD 20814-3095

The Interdonal Commission on R8did@d  Protection (lCRP) has dcvekpcd a quite thorough,
although  mntsw~ complicated_ fbr cdcdatirtg tadutkn  dose from ingestion, inhakti~
and absurplion  oftdtium  through *skin. ICRP PWcdon 30, Part 1, contains Irhium
infbrn@on itt wldition to a tkripk ofthc radiation &w atlcutation ~m. It can be ordered
through your local bookstore by rcfMng to the identifier, IS13N 0080226388.

Duringthcqlmxinw ly40yarsofsRsopcrat&tt,  thctritjumdo5cfor  customusofthc
Sattfort-JaSPW  Wk@ Tmmmt ‘PW m 8?XMM  3 miltkttt  (WSRC-71t-93-2  14, Table 4-7),
Dttringthc s8ntcthncpct  ithc Velyms&V@ve‘ EPA limit  of4 millirem per year would have
allowed ● dose of 160 millirem, FM*C Iiquid reti ofwitium wilI  dcclinc  simx all rcxtofs  arc
shut dovwt uad the invctwy  of tritium  in the seepage tmsins will be dcptctcd by the natural
-w -.
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Memorandum

To: SRS k Project Moiugar,  US. EPA Rmgka  IV ~

From: George M. Mittu

Dstt: Ftbruuy 6.1995

Subjccc ikOkltiOIl Rqarding  Sits F-d H-Are, G~woter Opcrsbk  Units

WHEREAS, tbe F-Atos Huordmm Wuto MmtqmmMti~ of8sark$oftbrooh#MiaUy
connected. unlbwd bosins(F”L F-2 d F=3)w which  ~bums tamiaud on Hovamk 7,
1988 8nd tbo l’l”Aroa HsurdlM Wasto~ AmOottUiSU Of S oork$  OftbMO  bydmtdidly
connected. unlined basins (H-1. H-2 ond H-4) to wbkh WOstcwUer flow was tcrmirmtod on Novunbor  7,
t988, ● id

WHEREAS. th mdiosctivity  m cased to the unlined bosins  ~itutiag  the F-k H~ Wwtc
, hdaaqcmattt  Fscility  ad the H-b Hazm&ms Wmcs ~FnciMyisd uopriuwilytoait  ium,s

mditwctivc  form of Iiydrogort  with ● Mf4ifeofti  lZS X and

WHEREAS, CUITCtttty,  there is no known  d!kh tWbOd tO tWliOW ‘.5tium h ~watef. and

WHE~, F- snd H-Atvas ~ vkittky we ott ● ourib omd ~cr di~, sbdlow ~owotcr
&wto-rd&tM ~hRmw F~k~M4ti__bm&
Ss%aluh Riwr, d - -
WHEREAS  .thc Mutimum @dnmont  - (MCL) ~__’(i.c.  tbo maximwn pmnkibk.level of
tritium in wster that is delivomd W ● user ofs pubtie wntWsysmrtt)  is 20 pieocwics por milliliter (p@ml).
snd
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1.0iithutheha!f4fiof  a3tiuttis~ i25yeM&bowtnudtof  dbEuitiun con=usubn
rccstttly  recorw is matuabh sac pt!)=~ 19ssopmtiamcdtsaed Mshe%p@mtbsatd
w8stc~ms?  Hwvstsstsy  liSu$otOaMtiaM
day, WOydflfa$ltmthtthbmti  “#m69mJtQfafS#q

SS3tuudat@Li9bdttg  OOataHd
&mSfSWa@neMdk@tetW@@

~-lJdM2k0S~baAdocmmivhii
were mponodIyatt#tittn  JmtuMy4. }9W {P-m)mtdottJm  IL W9t (H=-i ~and in
wiasi muuurmths c@wminuod  -ma ti umtilwi#tg ~x- Isshisumswstsula
ti8 ddrossed by Sny of t?w dtmtiv8s?
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w-- am91dm$!kllds80tldly  iiqhmundl?bi88u@f*  pfQj.cgeadmiuluv. &n&
8Q8iMcu?ad&s88ad!er~  8mPuB “——------timsM[kti-Y-i4@h L8vdm9mtanlctbn4Pw  laiumsm#ha&)@tdlosmb81iE@

. .“

●

c Drew Sluon, Pubhc  lnvolvamun  ~,wdlt#lm8sltc  ““ - .

.
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DMJftM @budsdtJJu884dna&sw#a ..)235-- AmgwmO@wi4  30wl”3f$2  (’w)Wl

IkMJio P.M M8mg@
=#gJ/J/&lw -
P.O. Oox A
Aikmsc29a02

Ihr Dr. Fhri: JaBunty  la 199s

●

Whth@rornathc$  mjcctk

Sincerely,

,i??d?d,?.
W.F Lawkgs
Assclciatt  Professor of MdcnMcs  and P$yehokqp
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& PAINE CC?LLM

Dr. M9duP.  Flai$ e
WgdJ&uJY&uJY  -
P.o. Box A
AiblLSC  29802

t4earDr.Fisk Jmtq 25, 1s9s .

sincerely,

WF ~
AsodaacY%Q$s&9Fsvf  Mdi61mk ad P,ycholagy
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Januaty 31, 1995

FrrYqw5cki6ewxl
Borxc?owman

Tim Connor
Associate Okeetor

Mf. Jeff Crane
U.S. Envirmttental Protection Agenoy, RegiorI IV
345 COurtland street
Manta, GA 30365

Dear Mr. Crane:

The Energy Research Foundatbn  (EFtF) has the foltowing comments with
respect to plans submitted in Oecember of t 994 by the U.S. Department of Energy’s
Savannah River.Site (SRS) to meet the requirements of the Comprehenshfe
Environmental Responas, ~“ und tJatWty Act (CERCLA) as such
requiremrsnta  pertain to the F and II &es ~. basins at SRS.

ERFs interast in W# timely remediatbn  of the F & H seepage baahs  and the
contarnhated  groundwater SSSOC4eted  with the basins goes baok several years
O@ng that tlrne our views on the Ieauas lnvotved have been repeatedly oortveyec(to
both the South Chrotina Department of Heatth and E*omemtal  ~nt~l (S@f+gC)
and to SRS. Most recentiy,  we sub@Md  *W oU~*s on *a %* Cwe @re
Requkemants  of the basins in October 1992 as part of the compkrw  prOC8SS
required by the Merai  Reaoume Conservdkm Grid Recovery Act (RCRA).  T5ii
ptocess @d fo SRS agfeehg  to instaft  a remafkd  system .at the baslm cMgned to
PMWW@ tk futi* spread of contarniftatkm into a surface stream at SRS which is a
tributary to the $avarmah  River.

11 was and f%M~S our vbw that the evidence of the spread of contamination
and its measuroabb hnpact on effecktd  surface waters is a sound and compelling
basis for the remadial  action. Moreover, we believe the mquirwnents imposed by
SCOtiEC are weft-anchored in the !aw and settlement agreements negotiated with
and signed by SRS.

The anly questkim “Whbh sttot$d be on the table now is whether additional ‘
remti$al  actions to contain contadnante  fmm ths F 44 H seepage tmek are
necessary to satisfy tha rmuirwtants of th~ Comprehenstie  Envlronmemtal  Rwwmset
Compens@iofi  and Lkblllty  Act (CEFtCIA). (3LV view OH this IS two-fold:

1) We see no evidence  al this time that rernedai  actions beyond those currentty
being implemented under t?m RCR/4 Post Ctosure Care Requirements am naoesswy
to protect human  health and the environment.

gKJs%Ja?iJx-cwlho  Ym%
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2) We respedully take issue with the d@4iion to eeaic puNc cornrneti on a WO
f%5Wd## AdbJI- OfMiOrl  br the bmim W@f ~~ k OIM -.’. tha Fad8fal
FaeUty Agrsamnt for SRS (Se@on 4, pafagtaph  A) is CM that EPA’s CERCLA
~~*-t 0WgW4@14n  Bth8rthens  u@ant,corracthmm  easures leaehed
lmderFtCFtApWmittno  ltharlM#M&$tW~ p#@ce$aolJ gh&notww@m
urxWrn&w  RCRAor R~owujent a#eWerM and enforcement by the State
ofsolJth Ca#inaofitshazar@@ Waste lawa.

WK__bmmtmti ffAletioMwhw*y  RCM
and CERCLA  actWea are coo@naW to enaum a minlmurn  of clupBc@on  and
~ f=l-~% we alFeQ that a k Sppqxfata to emmine RcRA-based
deoiaionsto  onalJrathqaaWy  Cgg#xAl!qvW,mefWk  Y*wWfonN3e#ev@h,
Pr@ossais.wskeMdwhe  naf2E#WABs5  #t@winl#W3acha#  mgeetoreme diat@ions
_*-to W*p@es*mopsndecMn-maJMg  pfocesain@MM
panit#a,  MIJd&lgthepublio,  havehadamp8eOppm@ty  forlnput.

Sincqrety,

cc. ~om Trq#sr.  DOE
Ordw StatIon, WSRC
Keith Cottinsworth,  SCOHEC
Brian Co~ar,  ERF


