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THE STATE OF SOUTH CAROLINA
MMWPAMOFMMDWWL

IN RE: UNITED STATES DEPARTMENT OF ENERGY
AIKEN, ALIENDAIE, AND BARNWELL COUNTIES

WHEREAS, on May 1, 1987, Settlement Agreement 87-27-SW between the
South Carolina Department of Health and Envirormental Control ("DHEC") and

the United States Department of Energy (“DOE"), SC1890008989, became
effective; and

eostreron it o VEERERS, item two (2) of said Settlement Agreement required DOE to
il suhnitarevisedPartBPermitApplicatimforFa:ﬂHAreaSaepagemsim
|  to include corrections to the deficiencies as described in DHEC'S Novenber
k"' 21, 1985, Notice of Deficiencies ("NOD") and as further described in the
Settlement Agreement and its attactment on or before April 15, 1988; and

WHEREAS, an extensive amount of ground-water assessment, data

- collection, and data interpretation was necessary to develcp the Part B

permit application for F and H Areas Seepage Basins; amd
WHEREAS, on April 15, 1988, DOE submitted a revised Part B Permit
Application for the operation of F and H Areas Seepage Basins; ard

WHEREAS, review by DHEC perscnnel determined the revised Fart B Permit
Application to be improved but still incamplete in regard to the
ground-water information as shown by the attached Notice of Deficiencies
dated August 16, 1988, which specifies ground-water deficiencies
[R.61-79.270.14(c)] relating to hazardous constituents defined by the
(\_,. Rescurce Conservation and Recovery Act (RCRA) amd deficiencies relating to
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other non-hazardous constituents; and

WHEREAS, on August 16, 1988, [HEC denied DOE an operating permit for
the F ard H Area Seepage Basins; and

WHEREAS, interimstatusfortheFa:ﬂHAreaSeegaquasimtemhnted

ot November 8, 1988.

QONCLIUSTONS OF IAW

[HEC has concluded that DOE has violated Section 44-56-130 of the 1976
Sauth Carolina Code of laws, as amended, for failure to submit a revised
Part B Permit Application for F and H Area Seepage Basins correcting the
deficiencies as described in [HEC’S November 21, 1985, NOD and in
Settlement Agreement 87-27-5W and its Attaciment. This sutmission was
required by Item two (2) of Settlement Agreement 87-27-SW and its
Attachment.,

AGREFMENT

WHEREAS, without trial or adjudication of any issue of fact or law,
-ﬂmpartieslmveagreedtothefollowmgsettlmtagreemnt, thereby
msolvmgdispxtessetforthasdescribec}abwe, without this Settlement
Agreement. constituting an admission by DOE in respect to any such issue(s)
offactorlawallegaihereinorﬂuux;htlmiratmnmeysmﬂwttDrized
officials;

NOW, THEREFORE, in the spirit of mitual cocperation between IHEC and
DOE and consistent with the Memorandum of Agreement (MDA) between DOE and
DHEC dated April 8, 1985, amended May 5, 1988, DOE will perform the
followirg:

1) On or before June 15, 1989, Jaruary 15, 1990, and July 15, 1990,



suhnitstamsreportsmtnepreparatimofﬂmpost-cmsnePartBPemit
Application for the F amd H Area Seepage Basins.

2} On or before December 3, 1990, submit to DHEC a Fost-Closure Part
B Permit Application for the F and H Area Seepage Basins addressing the
deficiencies as described in IHBC’s August 10, 1988, NOD which is
attached to this Agreement. CHEC’s August 10, 1988, NOD includes
deficiencies relating to hazardous constituents in the gramd water as
defﬂndbymaswllasmmmﬂdeﬁcimiesmlatin;to
ground-water contamination by other constituents e.g., nitrate,
., radionuclides, as defined by the South Carolina Follution Control Act
(FCAh). mmmaﬁmsﬂnmmwmummmmm.

with justification. In its review of said Part B Permit Mpplication DHEC
shall give consideration to DOE’s technical and econmmic feasibility
demonstration(s) .

IT IS FURTHER AGREED THAT, consistent with the MDA:

(a) DCE shall be permitted to exceed the time schedule set forth in
misﬁgreemmtaﬂytotheeﬁentthatthadelayiscmmdbyreasons
entirelybeyuﬂt!‘ncmtrolofmﬁortlncmtmlotanymtitycmtrolled
by or under commen control of [CE. In any event, the burden of
establishing a basis for an extension shall be exclusively on DOE.

(k) If DOE determines it may fail to achieve any deedline set forth
inthishgreanent,mEsmllstﬂmitawrittmmporthymsemeror
certified mail to DHEC. Such report shall be submitted at least five (5)



Department shall promptly initiate action to cbtain campliance with both
this Agreement and/or the aforesaid Act.
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workirgdayspriortothedeadlmeanticipatedtobemissedardsmn
include the following:
(1) An explanation for the anticipated failure to meet the deadline;
{2) 'memaszrestakenarﬂtobetakenbymstominjmizethedelay:
(3) Mtimtablebymﬁdxﬂmemamreswiubeiuplmtedmidz
willmtbebeyuﬂtheperiodoftdmmamblyrmessarffor
campletion of those activities on an expedited schedule
calculated to minimize the delay.
(4) wdoumematimmlevarrtto(a)arﬁ(b).
e sameraniger, o (G} CHEC will respond in writing within five (3) working days to any
~ reportbylnEptnsuanttoParagmms(a)a:ﬂ(b)ofﬂlisSectionby
i:ﬂimtimmetherum:ammvesmE'sprcposaidateortimperiod for
campletion of the delayed activities. [HBEC’s written approval will be
deemad to be incorporated into the Settlement Agreement. If DHEC does not
soapprwe,n-m:willsostatainwritmq,a:ﬂalsostatethedateby
-whidl,orﬂntimperiodwittﬂnmidz,mEshalladﬁeveﬂmtasksasto
whidxﬂzedeadli:napplied,mimwrittenrespa'sesmubedemedtobe
incorporated into this Settlement Agreement.
Hmmmmtfailumtometdeadlimestablishedhemin

C

for submission of the Part B Application as specified in the Agreement
ra;:imtabwaslnllbedeauedaviolatimoftlnﬁg:eemnta:ﬂ/orthe
Razardous Waste Management Act. Upon ascertaining any such violation, the
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flow rate is 45 ft./yr.; and ¢) On page IV.E.10-14, SRP
stated that ground water in the semi-confined aquifer
flows west-northwest at 109 ft/yr. Contours on Figure

discrepancies should be corrected. In addition., not
only did the hydrologic Properties used in the ACL
demonstration vary from those in the main text, +the
units of measurement were different, naking comparison
of the various texts difficult and lengthy due to the
many conversions that yzovae required,

' 7) The text of the ACL section indicates that the hydro-
logic properties wused in the ACL . demonetration wers
obtained from wells other than the EBGC and aceessment
Rell gystems in F-Area. As the ge0logy and
hydrogeology in the region is gquite variable, site

e . epecific data must be used. -

Repaat el L T - . _

Tiived - 8)  AqQuifer properties were determined from the Point of

- Compliance (POC) wells using rieing head slug tests.
The resulte and data from these tests were Provided in
Appendix E-2 of the application. In addition results

. from lab permeability testing was included and refep-
enced the testing methodology from “"U.S. Army Engineer
Manual EM 1119-2-1996". The Procedures specified in

S T " the manual should be fully described or a copy of the

cLm manual should be included in the aPPlication as an

p an i is. - appendix. .

'{‘“ . - . -
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9) Potentiometric maps Wwere provided for each hydrologic
y . unit of the uppermoet aquifer as defined in the pernit
" application, howevaer, “he maps did not in~alnda 5
‘ reference to the date oa vhica the data was obtained,
‘2. Aleo, ground-water contours on Figure E.3-1C are
it inconsistent with tabulated data. o '
SRR AR 10y Hater elevation data from certain wells, namely FSB-94D _
.7 "7 .. - and 95D, was reportedly not obtainable because the )
cete L s level of  the water was below the standpipes. This -~ '~
STl - problem, along with the abgence of water quality data,
e 18 reportedly due to the faect that the well will not
vield sufficient water. The problem of POC wells not
. . capable of yielding enough water for monitoring purpes-
L . es will be addressed further in comment 17 below.
IS Algo, water level data from the new acseszement wells
" FSB-122, 124, 125, 197, 112 and 111 should have been
avajlable and used in Preparing the maps.
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11) Lithologic data available from the new assessment wells
should be added to the isopach and structure contour
baps. In addition, for these maps to be of any _ real
benefit they should be drafted at the same scale as the
potentiometric and Water quality maps,

12) The ground-watepr modeling discussed in Section 1IV.E.5
of the permit application reportedly is inaccurate due
to erronecus assumptiona made regarding the vertical
flow relationships between the Congaree and

- . _ Williamsburg Formations. As this model is referenced
_ extensively throughout the Part-B permit application,

including the ACL demonstration, much higher quality

control and assurances chould be expected., An over-

sight of this proportion brings question to the overall

T e qQuality and validity of the work. In addition, as the
S model results are used throughout the text a copy of
,4&;ﬁgapyg@@pm4ﬂm-the report should have been included in the application
ped . m~’ .. as an appendix so that it may be fully evaluated.

(279.14(c)(4)] The application failed to fully describe the
8 = plume(s) of contamination. Examples . of problems with the Plupe
k_/;gg;;;_description include, but may not be limited to, the following:

.. 97 13) Review of the previous Permit application and interim
et status ground-water quality aAssessment reports deter-
mined that the full horizontal and vertical extent of

.. 8round-water contamination has not yet been determined.

,..-Definition of thé extent of contamination has previous-
.- 1y been based on surface geophysical surveys, data fronp

“old wells of questionable construction, and surface

‘> Water analyses for radionuclides angd nitrate, supvorted
by caly sparse RCRA nenitoring walls., As a resuit 3537

-has installed fourteen new assessment wells down-

“7:'was to substantiate previous interpretations about the
oo eXtent and severity of contamination. Due to physical

.7 U work, no data for the hazardous, non hazardous and
R " radiocactive constituents present in the plumes of
contaminatdon was avajilabla for inclusion in the permsit
application. Therefore, the application does not fully

" define the extent and Severity of ground-water contami-
nation. A complete characterization of the contaminant

“ plume is essential to developing and evaluating ACL s.

;7 @radient from the basins. The purpose of these wells 77"
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14) The maps provided aszs figures E.3-1D, 1E, and 1F did not
Provide a delineation of the extent of hazardous con-
satituents in the ground water. The maps included data
for nitrate, tritium, sodiums, pH angd specific canduc-
tance which should provide an indication of gross ocon-
tamination, however, these parameters are not npeceg-
sarily representative of the extant of the hazardous
constituents. Also, the maps included patterned areas
that are assumed to be the hazardous Plumes, however,
the basis for these delineations was not provided. In
addition to indicator Parameters and constituents that
8how areas of gross contamination, the extent of the
hazardous constituents should be illustrated,

- 15) The extent of contamination in each hydroiogic unit
e should be illuetrated in cross-sectional form.

Cee .7 18) Analytical results from the ney POC wells FSB-90 and 91
SRR R it ik mian + lOCAted downgradient from Basin 2, and assesement well
PR FSB-107, indicate that a previously undetected Plume of
contamination exists. Additional ground-water quality
‘ " - 8ssessment wells will be needed to determine the

R, . “ "  horizontal and vertical extent and severity of contami-
k_/ 5 y : nation, and to fully characterize the hazardous con-
stituents in the Plume,

~ 17} Results of the POC "Appendix IX" analyses jdentified
RO L several previously unidentified hazardous constituents.
- .5 AS these constituents will have an impact on surface
AL T water quality at the POE, immediate efforts are needed
rikeel; 3. Y0 determine their extent and severijty. '
M A i LA o L
Cyanide was detected in ground vatar, but SRP .stated
that ic¢ Zorged during sampie discillation and was nocs
. believed to be An the waste. The waste analysis in
=" Section C did not include cyanide.
3w 19) - Tables of ground-water monitoring results presented to
R document the extent of contamination contain two
e . - .. Potentially misleading characteristics, First, incon-
R ‘sistent units are occasionally used for a single
TR e e constituent., For example, while reviewing the results
of tritiumcanalyses, concentrations in some Hells are
shown in units of Picocuries per liter, while results
" from an adjacent Well may be shown in Plcocuries per
milliliter, a thousand-fold increase in . concentration
-+ that may be overlooked if one does not read carefully
or if one does not have technical training. Second,
ground-water monitoring results are shown for some
constituents as less than a certain concentration.
Some of the concentrations shown are fap above “PQLs™
(Practical Quantitation Limits). :
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[270.14(c](5)] The permit application failed to include an
adequate description of the Eround-water monitoring requirementes
of 264.97. Examples where additional information and/or clarifi-

cation ie needed include, but may not be limited to, the follow-
ing:

20) The point of compliance (POC) well system should be
capable of monitoring quality immediately downgradient
of the regulated unita, As indicated in the permit
application, wells FSB-94D and 95D do not yield suffi-
cient water for collecting ground-wvater samplesn,
Therefore, the existing POC well system ie inadequate.
The two wells in qQuestion should be replaced as soon ag
technically feagible. Efforts must be nade to insure

9;V§;fﬂ_ S is sufficient to Yield enocugh water for collecting
R T ground—water_samplea.

R - _
ol k0 21)  SRP Proposed a “Cumulative Sums*" statistical method to
Kect determine whether upgradient and downgradient ground-
- Water quality differ. Since ACLs are not recommended
and corrective action will be required trend analysis
technics may bae more appropriate, Under 264,100,
‘corrective action continues until ground-~vater quality
- achieves concentration limits for 12 consecutive
7,7 D quarters after the compliance period ends.
Results of recent analyses for +the "Appendix IX"
s Protection standard. SRP has Proposed that several of
7 these constituents will be monitored during routine
- sampling, however, the constituents will not be added
-~ to the ground-water Protection standard until enough
s.data " is available to calculate background values.

“Section 264.9 requires that any constituent ldentified 'f:f
et ooy during  these ‘analyses be incorporated 1into the o

- - fround-water oprotection standarq, Until background
Llsseea L Lo values can be determined the permit application eghould
;ig;ffjfgiiugh;.aasume a background valye equal to the method detection

limit (MDL) or the recommended practical qQuantitation

limit (PQE) as shown below. Algo, results of analyses

are reported as "less thanp“ Bome  value. Valyes for
. Bome compounds are far above PQLs for that method. .

Congtityant Conc., Limit Basis Ereguenny
Areenic - 50 ug/1l MCL Quarterly
Barium 1.9 mg/l - MCL Quarterly
Bis (2-ethylhexyl) : o
- phthalate - 20 ug/l T« PQLx Annually
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Cadmium - 10 ug/1 MCL Quarterly
Carbon disulfide 5 ug/l PQL* Annually
Cyanide 42 ug/1l PQL* Quarterly
Dimethyl phthalate 5 ug/1l - PQL* Annually
Di-n-octyl phthalatae 32 ug/l ' PQL=* Annnally
Mercury 2 ug/l MCL Quarterly
Methyl ethyl ketone 19 ug/1 PQL« Annually
Thallium 400 ug/) PQL* Quarterly
Trichlorcethene 1 ug/l PQL=* Annually
Trichlorofluoromethane 13 ug/1 PQL«* Annually
Vanadium 82 ug/l - PQL% Quarterly
Lead 5P ug/1 MCL Quarterly
Chromium : 5@ ug/l MCL Quarterly
S . Selenium -: 19 ug/l HCL " Quarterly
S Nickel 2 ug/l PQL* Quarterly
RN R Antimony S 300 ug/1 PQL* Quarterly
A P Toluene i 2 ug/l PQLX Annually
ol P H g £ L ~..Chlorobenzene . 2 ug/l PQLx Annually
its ... .. .. 1,1-Dichloroethane 1 ug/l PQL* - Annually
W% | Benzene : 2 ug/l PQL*x Annually
Methylene chloride 5 ug/l PQLx Annually

* PQL: Practical quantitation limit, Appendix IX, Part
261. Equivalent to background water Quality.

—

In addition to the constituents discuseed in comment 22
above, the analyses indicated the presence of several
.: phthalate compounds, including Bis 2-ethylhexyl
. Phthalate, in some of the npew wells, and in the 1ab
“blank, at concentrationa eomewhat above the method
_“detection limit. . While most of these hits may be
. attrisutad 1o lerching of the PYC well components,
... B€Veral analyees recorded Bis 2-ethylhexyl phthalate at
#oisl concentrations ranging from just above the detection
reei-1imit to 690 ppb. It does not seem likely that concen-
e iz brations of this order can be accounted to leaching;

“.—= 7 "but rather may be an indication of either poor quality

.. U PVC, or true ground-water quality. Therefore, ' SRP

il et U UT'should investigate methods to better ldentify and
AT ST nitigate the eource for these organics. SRP ehould

better identify the source for these organics, and in
the mean time, add them to tha ground-watar protection
- etandard and monitoring program. Until such time as
background concentrations ean be derived, the maximum
- concentration limits should be defined ae either the
method detection limit (MDL) or practical Quantitation
limit (PQL).
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24) The caleulation of the rate of ground-water flow during
the compliance Period should be a8 accurate as posgi-
ble. The text on page V.E.11-28 suggesta using an
arproximate effective porosity instead of the _values
Provided elsewhere in the text (Secpion E.5),

25) Many of the wells show zigns of grout contamination.
Page IV.E.11-31 of the text implies that the problem is
temporary and will correct itself. As the grout may
effact the analyses for other constituents, the wells
should be continued to be developed. If the wells

cannot yield representative samples replacement may be
required,.

26) During recent site inspections at SRP, and in review of

the sampling and analysis plan, sgeveral Problenms
concerning the manner that, ground-water elevation are
measured and water qQuality samples are collected, have
.been identified. The following comments identify the

observed problems and Provide recommendationeg for
correcting the problems: . -

a) The sampling ang analysis plan does not specify
.the order in which Particular samples are collect-
L . 9 - ed. The text of the application includee a list of
R ' - the types of samples collected and the relative
U order by which they are taken, however, based on
T fleld observations, this order is not followed and
- in fact the organie samples are usually collected
i last instead of first as the text of the permit
7 suggests. “Also, it was observed that samples for
‘“volatile organiec analysis are being collected the
same time the Freon filtration system was in use,

The portable generator which is used to eupply
- electricity to sampling equipment ie kept in close
Proximity to the wells during sampling. ‘Due +to
the potential for cross contamination, the genera-~
e - tor should be placed at a maximum poesible dis-
- -~ -tance from the wells during gample acquisition.

¢} The use of non-domestic PVC ecomponents in the
construction of sampling ports on the wells hag

been identified to SaP as a Problem on several

’ occasions. SBRP has purposed to conduct a leach

= x ' test of the non-domestic PAarte to determine if the
valvegs are a Poesible mource for interference.
Due to the presgence of various Phthalates in the

(ﬁ(’??ﬁfﬁi'"Ll “Appendix IX" analyses, +tha leach testing should
ol el be modified to include analysis for thege constit-
Ef:?ffu'"-[ - uents in addition to metals.

-
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d) The sampling and analyeis plan does not specify
that a slow flow rate well be used during acquisi-

tion of samples for analysis of organics. During
a recent sits inspection, thq high rate of flow
resulted in extremely aerateq TOX samples. As

gimilar results may likely ocecur during acquisi-
tion of other organics samples, this Problem wmst
be corrected and appropriate protocol incorporated
into the sanpling and analyses oplan. SRP is
currently adding oipe extensions to the existing
sampling porta teo help alleviate this problem.

e) Proper Preservation of ground-water gsamples should
be verified in the field by neasuring the egample
pH. _

[278.14(¢)(8)1 The permit application failed to include suffi-
s Clent information, supporting data,  and analyses to establish a
., . corrective action program. Examples where additional information
7153 and/or clarification include, but may not be limited to the

k*,;f i, %;_ 27) In lieu of corrective action the permit application
B e 4 ineluded demonstrations for alternate concentration
R limits (ACL’s) for the following constituents:

““'Based on ‘data provided in the pPermit application

tltuent ACL

- . . Barium 8.96 mg/L

g A e s Cadmium 0.27 mg/L

o . Copper ©.16 mg/L

R ~ . Nickel ' 0.27 mg/L .
7 - Mercury 2.9023 ng/L vis
N Zinc ‘ 4.42 mg/L

i Lead -7 1.38 mg/L

T, pertaining to the concentration of hazardous constitu-
o . ents in surface water, an incomplete identification. of
;. 5. . the uppernost aquifer, and the fact that the plumes of
l..contamination have not yet been fully characterized nor
"' " has the extent been fully defined, the requested ACL’sg
ehould not be approved. In addition, for an ACL to be
Approved the requirements of R.61-68, Water Claseifica-
tion and Standards, under the State Pollution Control
Act, must be met. At  this time due to the toxic,
moblile and pPersictent nature of the hazardous,
non-hazardous and radicactive constituents present in
- the ground-wvater a gEround-water nixing zone cannot be
. approved. Specifie comment.s regarding the ACL. and
mixing zone requests follows: - . ;

5 -

R Yre——
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a) The regulations rertaining to ground-watep nixing
Zones require that the contaminant plumes are
already discharging, or will discharge to surface
Waters. The radionuclide data indicates that
ground-waterp contaminated with' trittium and radium
in the Congaree is not currently discharging. The
discharge point for this portion of the aquifer,
Upper Three Runs Creek, is more than a mile fren
the basins. This distance is considered excessive
With regards to the intent of the requirement, and
is therefore unacceptabls. In- addition, due to
bpumpage from the Black Creek along this flow path
there is potential for +thesge constituents to
migrate downward into the deeper Black Creek.

.y The mixing zone regulations specify that,

e : upon discharging, surface Water standards must not
be contravened. In order to make this demonstra-~
tion modeling based on site specific data from
. F-Area, assuming Upper Three Rung Creek as the
discharge area, would be needed.

Conclusions regarding the impacts of some contami-
. nante on aquatic 1life and aurface water quality
are inconsiatent with field data. Heavy metals
have been detected in surface water in concentra-
tions exceeding Ambient Water Quality Standards.
. Some downstreanm concentrations in surface water
iy« below contaminated aquifer discharge zones are
. 'greater than upstreanm concentrations. Vegetation
+.r: has been killed and mercury levels in fish tiesue
~ are at or above Food and Drug Adminictrision
action levels. Ys: gzp concludes that hazard-us
- constituents from the basins are not affecting the L
' environment. Questicnable use of statigtics, <the v
LI use of qualifying adjectives (“generally”, “gig-
. nificant”, etc.) and less than objective evalua-
o - . tlion methods tend to minimize SRP"s credibility )
R e regarding conclusions on the environmental impact LT
e e il . of the basins.

¢) - SRP mtated that the uppermost aquifer has little
or no potential for being an underground source of
drinking water., The uppermost aquifer {e a Class
II aquifer (potential source of drinking water)
under EPA’s National Ground Water Protection
s _ Strategy and ig Classified as GB under the State
(h/ff“'jfﬂ*: . . . Water Classification, and must receive a stringent
';aziégjz;f:' . ..« level of protection. -
':.’Q:;:‘:":r.::-- -...'_._ _ - - . . ' . . ) . . . -
‘%‘;i"g:ﬂ;‘i"*-. PR L R e
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d) Cadmium, nickel, lead and nercury have been found
in elevateq concentrations in surface water below
diecharge zones for contaminated aquifers or in
fieh tissues. These heavy metals tend to accumu-
late in coreek sediments, where they may impact
aquatic life, Sediment analyses for thece metals
are not included in the application.

e) Under R.61-68, the contaninants or combination of
contaminante subject to wixing zones can not ba
dangerocusly toxic, mobile, or persistent.. Consid-
ering the half lives of tritium (12.3 years) and
radium (1,622 years) and the high mobility of
thece ' radionuclides in ground-water these qualifi-

cation are not currently met, nor are they 1likely
to be, )

Little or no information was Provided in the geep
line study (included as Attachment E.12-3) +to
support the appropriateness of the location and
nunber of samples taken, The report states that
the sample locations were determined based on
-sereening of epecific conductance data, however,
this data was not Provided. To demongtrate that
the contaminated ground-watey discharges are not
exceeding acceptable criteria, a degree of cer-
tainty must be evidenced as to the appropriateness
. . of the surface water sampling locations. The
. 8pecific conductance screening data (and any other
. .pertinent data), location maps and nethodologies
- should have been Provided.

The F-Area ACL denonstrazicn identifies Four Milae
... Creek as the Point of Exposure (POE), i.e, the
first location that any poesible receptor may be
- exposed to hazardous constituents. Therefore, all
o o atatiatical evaluations, used to determine the
- - . - effects of the discharge on surface water quality,
“xglwe ove .] wWere calculated using water quality data from Four
,;L;ffq$fu}‘ 7 Mile Creek. Because contaminated ground-water is
ThEon e m o first discharging to the wetlands adjacent to the
Creek, identified ag the "seep line” in the Pernit,
application, the surface waterp assimilatica
statistics do not accurately reflect the impact of
Plume discharge at the first point any poseible
. receptor may be expoged. The POE would have to
include the geep line, and the Wwater quality
within the eeep areas would have to be evaluatad
to determine whether significant impact is ocqur-
ring. As the water within thegs Wetland areas is

L] "“ .
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supplied predominately by ground-water discharge,
which is contaminated, it is questionable whether
thoge areas are capable of assimilating the
hazardous constituents +to a level protective of
health and environment. One example, cadmium, isg

Present in the seep area four times above stan-~
dard. .

SRP stated that there Was no statistically signif-
icant difference between the upstream and doun-
stream contaminant concentrations. It should be
noted +that statisticas ehould not be. used to
Justify contamination of surface water above
concentrations protective of the environment,

It is not clear exactly what methods were enployed
to eatimate the concentration used in the statis-

were reported as below a given method detection
limit, However, there appears to be some discrep-

ground ‘values were reported as less than the
detection limit,

-.Chapter 6 of the acCL demonstration provides
}gdetailed surface water quality data and user
- information for the Savannah River. As the Lfirst
“ points of possible receptor contact are the “qet-

larnds adjac=ns ta Four Mile Creez, and Four Mils

v ... Creek, this chapter should detail the poeeible
; ' impacts to surface Water wusers (fauna, flora) in
Efthese areas. :

k)a'wﬂith regard to possible terrestrial impact by

discharging ground Water (Section 10.1.3 of the

-~ ACL Demonstration}. it 15 stated that upon closure

the non-hazardous components should quickly return

to ambient levels, What is the basis for this
statement?

Endangered species are located on the SRP prbper-
ty. SRP stated that hazardous constituents from

- the basin do not threaten thege species, but they

did not state hoy the movement of wildlife s
controlled to prevent exposure, Under 273.3,
"¢oordination with the U.3, Fish and Wildlife :

O vy 20 e e
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Service is recommended for permits that may

involve endangered Epecies. It is recommended
that a copy of the draft Permit be routed to _ the
USEFWS for coordination and review, There are 5

federal endangered species at SRP, 7 State-listed
endangered species, 7 State-listed threataned
species and 38 State-listed epecies of concern.
On page 18-13, SRP stated +that the exicting
contamination does not threaten the
Federally-listed endangered species, but SRP
cannot control the movement of 8gsome of these
species, especially the birds, and therafore
cannot assure their protection.

o _ .om) Section 10.1.3 of the ACL Demonstration suggests
T that the seep areas are not significant in terms
e .+ of impact eince they are not unique and are small
T S L e . in area. While the potential for impacts to
R etz . terrestrial wildlife maybe small because of the
8ize of the seeps in relationship  to the size of
the SRP facility, there are no measuree in place
to restrict terrestrial contact. Therefore, the
endangered species identified in the permit
application could becone exposed to contaminants
in the geep areas. Furthermore, the fact that
wildlife may be capable of abandoning a habitat,
due to stressed conditions, for a more suitable
.. environment is not a valid reason for discounting
¥. the impacts of continued unabated discharge,

i “.Data presented in Chapter 8 of the ACL Demonstra-
ST tion indicates  that ‘cadmium, lead, arsenic and

COPPer are abovs Zfi surface water criteria, and
S= 5o that cadmium, chromium, corper, nickel, areenic,

i . and nitrate (among others) are present in higher

. concentrations downstream from F-Area than up-

"-stream. Cadmium and nickel can be carcinogenic to
animals. :

o " In addition, Mercury contents, aAbove the 1.0

‘ ug/g limit, in  fileh tissna camples from Cassels
Pond and at a lecation upstream of the C-Feactor
discharge are 4.88 ug/g and 1.38 uz/g8 respective-
ly. The presence of hazardous constituents in
excess of accepted health criteria is not protec-
tive of health and the environment,.
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. basins.
‘e the nitrate discharging to the seep areas
-, an environmental problem, however,
" made regarding the concentrations and effects of

‘-fIn &;séfibing the ﬁosaible causes for
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Copper is present in concentrations that may be
harmful to plants. There 1is a large area of
visibly stregesed vegetation in the area where the
water table plume discharges. SRP getated that the
vegetation stress "doee not appear” to be related
to the Presence of hazardous constituents.
Appearance is not an objective indicator of the
gsource of the vegetation stress.

The ACL demonstration relies heavily on referenced
SRP internal memoranda for technical evaluations
and interpretation of data and potential impacts.
As these evaluations ang interpretations were uged
extensively on setting the proposed ACL.concentra-
tione the information should have been mnore
thoroughly described in the text and included in
the appendix of the document, In g€eneral, materi-
al incorporated by reference should be restricted
to articlea publighed in Professional journals and
documents that are either readily obtainable or

- are already part of the publie record.

On page 4 of the Seep Line Study (Attachment
E.18-3) SRP describes how the territory between
the basins and Four Mile Creek can not be released
for unrestricted uase until nitrate concentrations
have been reduced substantially, which is estimat-
ed to take at least a decade after closure of the
It 1s obvious from this statement that
creates
no reference is

tha radiocnuclidas
geep and creeok,

that are also present in the
This information isg essential to

" the Btate Mixing Zone demonstration.

éfressed
vegetation within the seep areas (rage 4, Attach-

ment E.12-3), the affecte of the hazardous - metals
are discounted due to their relative low concen-
tratlions and in light of the pogsible affects that
the high conductivity, the high sodium, nitrate,
and &luminum concentrations, and the flooding of
previous dry areas by diecharge from the basins.
Several 1inconsistencies are present, in this
argument; first, 1t 12 not alear what direct
impact "high conductivity” would have as this is
used only as an indication of the relative abun-
dance of free ionas, not a measure of toxicity;

second, elsewhere in the text of the permit -
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W) Section 1.2 (Uppermost Aquifer and Mixing Zone) of
the ACL demonstration points out that identifica-
tion of +the lower confining layer is clearly
€esential to the Proper definition of the upper-
most aquifer, This identification has not been
adequately demonstrated.

%) Phenol and antimony were ldentifiad during the
“Appendix VIII" analyses, however, these constitu-
ents were not subsequently monltored and were not
included in development of ACL's. Also, several
constituents were reportedly not included in " the
ACL demonstrations because they HWere not persis-
tent, however, it does not appear that all of the
L o constituents (for example antimony) were monitored
N _ subsequent to detection during the “Appendix VIII®
RN : analyses, ,

Section 4.1.3 of the ACL demonstration discussag
contaminant transport and the fate of contaminated
ground water, The second Yaragraph of this

~tritium, and nitrate in the Congaree is the result
of discontinuities in the "Greepn Clay”. In - the
following paragraph a Prediction is made that the
hazardous constituents in the shallow portion of
the aquifer will discharge to Four Mile Creek
.- before 1t can enter the Congaree. It is further
"etated that +¢his pPrediction .ie made Rithout
=i consideration of the diecontinuities in the “Green
Wi Clay".  Any model which does not adequately
‘7 address gite hrdrologic conditione, esteniBil..

downward leakazge, should not be used in asBessing

-y -~ the potential for contamination +to reach deeper
oo units, g '

F

Statements and/or™ rationalizations are made
throughout the ACL section of the permit applica-
tion which seanm to be technically unfounded and
inconsistent with the approach, described in the
regulations and guidance, to be followed in
demonstrating that Propoced ACL’s are Protectiva
of health and the environment, Examplee of gome

of thege Pa&sages include, but are not, limited to,
the following:

1)‘ "Natural geologic and atmospheric sourres
undoubtedly contribute 5 eignificant portion
of many of thesge constituents...“, page 8-7;

--‘h-;u.-“'
it PR
SIS AL AL
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- x) Antimony, Bis (2-ethylhexyl) Phthalate, and
Di-n-octyl bphthalate were identified during the
- "Appendix VIII and IX" analyses, however, <these
. constituents were not subsequently monitored and
Were not included in development of ACL’ s, Aleo,
geveral constituents Wwere reportedly not included
in the ACL demonstrations because they were not
Persistent, however, it does not appesar that all
of the constituents (for. example antimony) were

nonitored subsequent to detection during the
"Appendix VIII“ analyces,

¥} Section 4.1.3 of the ACL demonstration discusses

contaminant transport and the fate of contaminated

. ground water, The ®second paragraph of this
AT - section concludes that +the occurrence of aodium,
: R tritium, and nitrate in the Congarees is the result
of discontinuities in the “Green Clay”". In the
next paragraph a Prediction is nade that the
hazardous constituenta in the shallow portion of
the aquifer will discharge to Four Mile Creek
before it can enter the Congaree. It is further
.6tated that this pPrediction is made without
“conaideration of the discontinuities in the "Green
Clay“. Any model which does not adequately
address. gite hydrologic conditions, especially
downward leakage, should not be used in assessing

the potential for contaminatioq. to reach deeper
uanits, _

~ 'Statements and/or rationalizations are made
=22 throughout the ACL gection of the permit apPlica-
tion whish ezax ¢ . t:cinically unfsunded, ge’’
... 8erving and inconsigtent Wwith the aprroach,
i} described in the regulations and guidance, to be
e 7 "followed in dgmonstratinx that proposed ACL's are
o . iy £ 0 e Drotective of health and the environment, Exam-
e 7.7 ples of some of these passages include, but are
S S -7 . not limited to, the following: '

AR ek ‘ 1) "...8ince the 2eep areas...are not unique and

L . o2re emall in area. .. the Potential impacts o<
ground water contaminante on terrestrial
Wildlife are considered small..;~, Page 109-8;

"...80dium {g 2 mineral nutrient to animals
with no direet toxic effects. In fact, esalt
(NaCL) "licks" are put out in fields for
domestic animals...", page 1B-9.

- 0 . .
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. 3) "...Contaminations of cadnium found in the
8ecp area water do not generally affect

crops, and tree species appear to be _less
sensitive...”,

aa) Analysis of aerial photography and results of
ground truthing described on page 19-6 and 10-7 of
the ACL demonstration indicates stressed and/or
dead vegetation downgradient from the seepage
basins. While some discussion is provided regard-
ing the cause of the impact, it does not appear
that any asignificant field study or evaluation to
determine to what degree that ground-~watear dis-
. charce from +the basins is contributing to the

- P vezetation stress.
T bb) Little or no 'data is available on toxicity levels
) of ACL constituents on native plants and animals.
Available data deale Predominantly with livestock
- and domestic animals, and agriculture. However,
evaluations, which are documented only in internal
memoranda, are made suggesting that the discharge
is having no adverse effects on either native

; vegetation or wildlife. Also, see conment 27 (aa)
above,

o R ¢c) On page 18-17 of the ACL demonstration SRP states,
S . with regard to lead in the ground-water at the
.. point of discharge, “...chronic effects might be
o experienced if sensitive organisms remain in creek
- Raters immediately adjacent to sgeeps..,.". It
-7~ should be noted that-this is the exact type of
‘ eéxposure that would be anticipatsd within the sae

. Areas as the --geep areas are the first point of
< eXposure.,

I T S W

The permit failed to include a corrective action
. [ feasibility plan detailing an implementable ground-
Y% o, water remediation program. As the current ground water
e * 7 'discharge is exceeding acceptable limits SEP must
S develop a corrective action Program capable of
. ST remediating the contaminant Plumes. Because the plumes

also exceed standards set forth under the Water Classi-

. fications and Standards, the remediation system muct

e o . also address the non-hazardous and radicactive constit-
e . uents as well. This includes the plume within the

I Congaree Formation. Due to the technical constraints
involved in treating tritiated water, it is anticipated
_ that the corrective action may require sgome form of
. re-injection of tritiated water after treatment to --
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~ standards for the other constituents, 1In addition, due
to the complex hydrogeologic conditions of the site,
special precautions may be needed +to ensure - that
remediation of either the upper portions of the aquifer
or the Congaree do not result in increased contaminant
migration downward inte the Congaree. The corrective
action program must also ensure that hydraulic econtrol
of the Congaree Plume is maintained.

29) The engineering feasibility plan for corrective action

- doeg not include details for intercepting and treating

contaminated ground vater, SRP statea that pumping

cannot be conducted due to DOE's ALARA policy designed

to mininize exposure te radiation. They also sgtated

, that tritium contamination cannot be treated under

R existing technology. The ALARA policy cannot be used
- : - @8 an excuse not to comply with RCRA regulations.

As the proposed ACL cannot be approved, concentration
3 L . limits for all constituents listed in the ground-water
U .. protection standard should be determined from Table 1
T S of 264.94 or, if not listed in the table, as either the
(_/ o Ve MDL based on SW-846 methodologies, or the EPA recon-
T R mended PQL. See comment 22 above.
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SAVANNAH RIVER PLANT (SRP)
SC1 890 208 989
) REVISED F-AREA PART-B PERMIT APPLICATION REVIEW
e | REVIEWED BY HARRY L. MATHIS
- | AUGUST 19, 1988

Overviey
As a result of operation of the three F-Area geepage basins
ground-~water within the uppermost aquifer hag been contaminated
by a wmixture of hazardous, non-hazardous, and . radioactive
constituents, Previous review of the F-Area Part-3 Permit
application, and ground-water quality aassessment reports, . have
, determined that the full extent and severity of Eround-water
.40 contamination has not yet been achieved, and that the constity-
.. ents comprising the ., contaminant Plumes have not vet been fully
'“*}characterized. In 1987 sSgp initiated a final Phase to the F-Area
ground-water assesgment to satisfy the cited deficiencies. This
» . assessment included installation of wonitoring wells downgradient
47, 0f the basins to confirm previous plume delineations that were
«<SPRNTERY based primarily on surface geophysics, S8tream samplings, and
dndike g atritiun and nitrate data. .- Because of pPhysical- constraints in
*'installing the welle and obtaining ground-water mamples, no new
assessment data wae available from the hew wells in time for
‘incorporation into the revised application. At approximately the
“same time SRP inetalled a new point of compliance (POC) well
-8ystem which did provide some additional information toward
ﬂcharacterizing the contaminant Plume, however, data from these
"Wells also identified additional constituente and a neyw Plume for
“which no assessment has been conducted,

g f”ﬂﬁﬁﬁ?Taﬁmeet'the regulatory requirements under RCRA for a facili-
.ty impacting ground-water.quality. SRP has Proposed alternate
“concentration limits (ACL s) fopr several hazardous constituents
“to be used in establishing tha ground-water protection etandard
of 264.92. -‘As operation of the basins has resulted in consider-
i able contamination by nitrate and various radionuclides, predomji-

b
-~
1

gtz DANtly tritium, SRP must concurrently meet the requirements for a ‘:f}f
T U State ground-water mixing zone in ljen of corrective action. As

¥4 "the plumes “ have not vet been fully characterized and defined
-7 there is no way to be certain that the moat contaminated portions T

.o <0of the plumes are being considered in the AcCL demonstration._";;:f
TILY T However, data available at this time does indicate that hazardous T,

metals, (cadmium and mercury), are éxceeding established stan- .
dards and health criteria Within the secp area and likely within '
* Four Mile Creek (FMC) (cadmium), and in fish tissue (Mercury) av
a4 pond location geveral miles dounstrean from the area of
-3 ground-water discharge. Other sgources of these constituents
ko exist but  the relative contributiong are not characterized.
». Tritium and nitrate data for ground-water Which is discharging to
. surface water also indicate that health standards and criteria -
;. re being exceeded. In addition, the Preasence of theese
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. constituents (tritium and nitrate) in the Congaree hydrologic
unit indicates interconnection betuween the McBean and this unit,

. and that the plume will continue to diecharge into the Congaree
) and migrate towards Upper Three Runs Creek. The requirements for
a State ground-water mixing zone Precludes alternative standards

for any contaminants or combination of contaminants that are
dangerously toxic, mobile, op Persistent,. Additionally, pursuant

to R.61—79.264(b)(1)(IV) and 264(b](2)(IVJ, the existing watep

-~ quality, including other sources of contamination and their

cumulative impact on ground water and surface water quality must
be considered.

Ae the full extent and severity of contamination has not yet
been determnined, a demonstration for ACLs and a mixing zone ape
considersd premature. Considering the information available at

" this time, which shows the presence of nitrate and tritium in the
. deeper hydrologic unit, the presence of cadmium, nitrate, and
ootritium in  the seep area (first point of expoeure), and the
T presence of mercury in tissue from fish downstream of F-Area

Al i concentration limits and mixing zone
f hunman health and the environment

. =~ SRP must complete <the ground-water qQuality assesegment . and
viidevelop a remediation program to mitigate known ground-wvater
<. contamination. It should be noted that eeveral technical
“constraints exiat Which may require epecial coneideration in
“developing correctiva These technical con-

-

- SD- ',.:f'i: zl j'g..':.'cugmmmg' nts 'a‘nd ‘Rpgu‘]‘,a‘ tory Ci tations ' . .
[270.14(c)(1)) The application fajled to include L.

Trent seraa=m quality is recommnandad,

‘o a summary of
T all the ground—water'monitoring data obtained during the interin

. status period, - Specific examples where additional information
% and/or clarification ia needed include, but may not be 1limited

(=7 to, the following: rv- .

. 1) Ground-uat&r monitoring d3ta collecte

d during 1335 Wa3
not included in the Permit applicatio '

:f'2)- Lithologic logs in detailed text form for all of the
ground-wateyr monitoring waells have been gubmitted to

the Department {p Previoue documents, Geophysical,
graphic and U3CS logs Were included in the

"~  however, the detailed. text versions of the logs wuere
' omitted. . . _ B . -
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3) Observations made during recent ingpections at SRP
indicate that the sampling and analysis Plan currently
being uged by the contract sampling teamg is different
from the one included in the Part-3 permit application.
The application should reflect actual methodes and

Protocol being followed during acquisition of ground-
water samples.

' [273.14(c)(2)) The application failed to fully identify the

uppermost aquifer and aquifers hydraulically interconnected
beneath the facility Property. Examples where additional infor-
mation and/or clarification is needed include, but may not be
linited to, the following:

4) The application identifies the uppermost aquifer to
include the Water Table, McBean and Congaree. This
. contention is supported almost entirely by the occur-

Qg}yﬁ&hwﬂmaa-rence of a vertical head reversal between the Congaree

- and Williamsburg Formations. However, water level data
from well FSB-79A does not support the contention. The
application states that the water level data from this
Well may not be representative as the screened interval
likely intersects the . two wunits. As detailed
‘lithologic logs in text form . were not included in the

application an evaluation of the exact placement of the

well screen with regards to the reported confining unit

Was not possible. In general, the presence of only an

.. upward flow potential ie not suitable criteria for

. defining the base of the uppermost aquifer,

_ “Section R.3.4 of the perait application discusses fault

STiov control as a potential explanation for observed offsets

in stratigraphis uni:s, however, the concept iz dropped _

! w-;because sufficlent data to either verify or discount =

wrinoan, fAULL control 1s not available. It should be noted T %
7T that a general lack of data is not a justifiable reason =

=*<?ﬁ?§éfm_g£or not considering a possible and plausible interpre- ?ﬁ?f

tation. . .
:+--8) There appears to be some discrepancies in the rates of
' ground-water flow reported throughout <the permit
application. For example: a) On Page IV.E.10-4, the
ground-water flow direction is stated as southerly in
" the water table ' aquifer at a rate of 155 ft./yr.
- Figure E.3-1A ahows eonthwesterly flow. On rage
© IV.E.5-24, the flow rate is stated as being 36 ft./yr.;
b) SRP stated in the application that ground water in _
_ the poorly confined aquifer flowa slightly east of .
~south at 3@ ft./yr. Figure E.3-1B shous flow to _the
southuwest, and on page. IV.E.5-24, SRp stated that the



