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Division of Waste Management ) 3.

FROM: Paul R, Hildenbrand, Project Manager
L1c¢nsing Branch 1
Uranium Recovery Field Office, Region 1V

SUBJECT: REVIEW OF DRAFT WATER RESOURCES PROTECTION
STANDARD REVIEW PLAN

Pursuant to your request dated August 14, 1986, | have reviewed the draft
Standard Review Plan for water resources protection at UMTRA processing
and disposal sites, | have attached a markup of the document for your
use during the final revision process, Additionally, the following
gereral comments are provided for your consideration,

" In 1ts present form (July 30, 1985 revisfon), the document s not &
very useful review ?wde. It 1s too long and devotes too much
effort towsrds justifying the review, The purpose of the document
should be to provide the reviewer a concise review methodology
rlt?cr than a philosophical treatise justifying the need for the
"V ”I

The document tends to repeat ftself and also contains voluminous
descriptive language which confuses and dilutes the objective of the
document , rather than amplifying 1t, Keeping the document as short as
possible without sacrificing clarity and completeness should be a
primary corncern, For example, Section I1! could easily be absorbed
into Section 11, eliminating considerable repetitive language

g withiout sacrificing document completeness,

?

Tocﬂcn documents are normally written in o 1,0, 2.0, ete, format
nth,v than alphabetic characters and roman numerals, For example:
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.0 Water Resources Protection
1 Scope of Review
4.1.1. Site Characterization

Should you wish to discuss any of these comments or the markup itself,

o ittt

Pau! R, Hildenbrand, Project Manager
Licensing Branch |

Uranfum Recovery Field 0ffice
Region IV

Attachment: As stated



~eprrionm 4.2 Water Resources Protection

&/ e \
4. Areas of Review [ oy

Based on EPA's quidance in Subpart C of 40 CFR Part 192, the NRC staff has
developed a systematic approach m OOE s assessments of the need for and
implementation of protective actions for water resources a} dcs1gn¢tﬁ w}‘z'" "
sites. This review approach s fllustrated in Figuro 1/1 Once “the nvicuW corkon

i ly ch 1zed, Bists PR
concludes that the sites are adowto y ¢ ar.a&t::iod w’ 4“ ng v“ ,Lw,

nd potential water contmination,q:l.\l be asseseed v
WW. F-such & need 15 identified by 00, the mrom proceeds

with analysis of ~potential implomentetion’ of ~ the -protective —asctions

!y

| comsidersng such factors as the resource value of potentially affected waters,

technical feasibility of. nro'octm acuons. avunabillty of alternative water
ISR )

/ supplies, and costs and benefits of. protectm actions. The approaeh

=

\qluoatn in mmmmm and design. of appropriate protective

actions for water resources at processing sites or ditposal s¥tes. [lepending

on the completeness and adequacy of DOE's assessments indicated in the early

stages of reviews, NRC staff may request additional and clarifying information

from DOE. Such requests may require ({terative reviews to develop dofcns!bug: wi
o1 OV

-~ & k
water resources. Cows Case i e

e
conclustons about the need for and implementation of protective actions for

As components of this approach, the NRC staff has identified Four fundamental
elements of NRC's review of Remedial Action Plans to verify and cencur with
DOE's selectiom and performance of protective actions for water resources,
theluding:

ef 1T

(1) Beview 0f the eharscterization ok grocessing and disposs’ ‘no\mm«m P

Processing and disposal sites should be adequately characterized to
provide a defensible basis for DOE to determine the need for and m
the implementation of protective actions for water resources, u the
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Systematic Approach for Reviewing DOE's
Selection of Protective Actions at UMTRAP Sites




Site Characterization

i

Evaluation of Potential
Impacts of Water Contamination

-

Analvsis of Need for

No Need

Protective Actions
I 'S

Analysis of Implementation
of Protective Actions

1 End |

No Action

—l “

Define Actions to

Protect Water

4

End

J{ End




ot Il y e,

mmm the term site characterization

includes (1) characterizatipn of the inactive uranium processing facility, = -
(2) characterization of & activities and rocesses in the

et reisls L

vicinity of sites ralevant to. the BHELdRIGT 8 Wiler veidrtadind ()
characterization of the hydrogeologic system at the processing and
disposal sites, specifically background water quality, rate(s) and
direction(s) of water flow, a:&r;t‘iﬁt of water contamination,

-y
pa

x e My ey

m Review of pbtontuh vmcts mocmu— with water contamination at
processing sites and disposal sites:

|~ee Yha sty

-Based on the characterization of processing and disposal sites,
assessments of existing and potential impacts of water contamination
provide the basis for evaluating and selecting protective action)s for
water resources. Such  eavironmental  impaet assossmnts, 3’rov!d¢
quantitative or semi-quantitative estimates of the consequences of human
and onviromntn exposure to existing and potential water contamination.

Ao A5 ian
n a«mm to  adverse effects /o' ‘cgnt?niutm ’n environmenta)
. ! abe v Al a P
populations, these assessmnts/, cmMor economic, aesthetic, and social
impacts.

P 4
~

V.
(3) FReview of the need for protective actions Hem waler .resnusces at
processing and disposal sites:
Ap adeguet
Ci§mmreacterization of existing and potential impacts of water contamination
~promotes objective evalwation of environmental risks and needs for
o megw oeﬂon 10 redyce S eliminate environmental impacts,
ol f’étic‘t ve actions, fr‘éhdc,%actions taken to reduce, ol)mmzto. or
control existing water contamination Li.e., remedial actions), and actions(c, acdmy
to reduce, eliminate, or control potential water contamination (+.e.,
preventive actions), The analysis of the need for protective actions “iw. /¢
considert sugh factors as present and anticipated water usef in the
vicinity of%rocnﬂnq and disposal sites; relevant Federal, State and
Tocal water quality standards for beneficial uses of water near the sites;
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availability of alternative water supplies for , replacement or
supplementation of contaminated water resources; and the characteristics
of adverse impacts caused by water contamination.

4 D cooned

(4) Review of petential implementation of protective actions for water
resources:

Hod L6 Wae iclen¥e 410 d s wne lhone Ds5055moaY
Assuming, a need for protective actions}W‘“— wnder the

previous  review element, the reviewer will evaluate *WZ—WY(’“ -
mpleunnt“&o o™ these actions by considering such factors as the
technical feasibility of the actions, value of water resources potentially
affected by contamination, benefits and costs of the actions, and
compliance with relevant Federal, State, and local laws for water
protection. Through a deliberative and objective consideration of these

and ;ﬂi;} factors, the NRC will determine whether DOE has appropriately
selected and implemented protective actions for water resources.

/4 reckes)
i d(.t‘é [( & ‘&,_( Lo

), MO
g — — as nd SPOC
#1. Acceptance Criter {r ?1{»/;1“" pésn < o Shold ae St

gl /,?ﬁ)o/—u/&w ”u‘/’.”d e 7 - ‘
A, Regqulatory Basis Foont & b dplismmit Sllroed £y Velatcs
- fabrfeun 7 Qtckh Coi¥lria
The Environmental Protection Agency (EPA) fssued standards for remedial actions
at inactive uranium processing sites (Subparts A and B of 40 CFR Part 192)
pursuant to Section 275 of the Atomic Energy Act (42 U.S.C. 2022). Data
avatlable to EPA when the standards were promulgated supported the decision not
to 1ssue general numerical water protection standards. As an alternative, EPA
identified factors for consideration by implementing agencies (NRC, DOE) in
establishing regulatory mechanisms to use in deciding, on a site-specific
basis, whether a water problem exists and, {1f so, what remedfal action is
appropriate, Under Subpart C of 40 CrR Part 192, EPA has provided that
judgements on the possible need for remedfal actfons should be quided by
relevant state and federa! water quality criteria for existing and anticipated
uses of water resources and relevant considerations from EPA's standards for
hazardous waste disposal. (ensistent -with an optimized costebenefit approach,

-
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EPA also provided that remedial action decisions should consider the costs and
benefits of my.ﬁi.im"w. including the extent and utility of the ”’
aquifer, the availability of alternative sources of water, and the potential -j’;;
for human exposure. "u'/"'“"/" sacte
AR -‘—H\*" Cop ; Komnediond A lagn ¥lkar, ‘

P B ihé NKC must find with reasonable assurance that Subparts A and 8 of 40 CFR
Part 132 will be “satisfied.prior to concurring with OOE's Remedial Action
Plans. PBecause EPA intended that protection of water be considered in the
analysis for reasonable assurance of compliance with the provisions of 40 CFR
Part 192 and because the DOE-NRC Memorandum of Understanding defines the EPA
standards to include requirements for analysis and implemen.ation of water
protection measures as needed, the NRC staff has adopted EPA's approach in
Subpart C of 192 as a mechanism to review DOE's Remedial Action Plans with
respect to the protection of water resources. Prior to recommending

concurrcnie"'\jth DOE's proposed remedial actions, NRC staff must conclude that

16 mpes Wilere "Wd’

DOE; iselected. and imp1emens9g’ protective actions for water resources .in 2
logical, systematic, and defensible manner consistent with EPA's guidance in
Subpart C of 40 CFR Part 192.

2.2

B. Specific Criteria

DOE's assessments should provide or reference sufficient information to allow
the NRC, as an independent reviewing agency, to verify the assessments and to
reach comparable, but not necessarily identical, conclusions. Information
submitted to support the selection of protective actions must be of
sufficiently high quality so as to be verifiable ard representative of sitre
conditions, Table | summarizes the types of informatfon that typically should
be considered in DOE's assessments to facilitate the staff's review of the
selection and implementation of protective actions for water resources, The
following sections describe specific criteria for each review element,
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TABLE 1. NOMINAL INFORMATION NEEDS - WATER RESOURCES PROTECTION

REVIEW ELEMENT 1. SITE CHARACTERIZATION L pany g e po35, B
" e 2 it Hdas 5 i¥es e
A, Facility Characterization v 40 Lost or o dd gy Lo BEwy s
A g4 lang e Fu s s
r"rj_gi_oescription of uranium recovery process-
o ldentification and relative quantification of process reagents »
* Description of waste management practices
* Location of waste management areas
* Historv of waste management on-s5ite

B, Vicinity Characterization

* Identification and description of local aEhropic activities that -
may significantly affect the hydrogeologic system ﬂl—v;' Suckay
* 1dentification and description of natural processes that may

ﬂ'gniﬁcanﬂy affect the hydrogeologic system W
| . C‘o'bds: Cladmac ¥ e

c. Hydrogeolaqié’Cﬁa;actirizat1on

* Conceptua! models of the hydrogealogic system
~* Hydrogeologic system interrelationships N &
Characterization and monitoring grotoco) 'Tuns e fo ¥ Emcede et
Topographic data ¢
Climatic data (precipitation, potential evaporation, temperature)
Geoloaic data (stratigraphy, structural geology, 1itholoay and

mineral rphology ,
Surfaco-hydrogggogzg'data location, volume, flow rate, channel *,Ja-“'
morphoTogy, current patterns, bed load and suspended 1oad~>«’P,y,.Jb",,
fractions, uses, hydrographic modifications) ﬂﬁ1>¢d“°’”
Subsurface hydrologic data (areal extent of aquifers, recharge-
discharge relationships, geometries of hydrogeologic units,
hydraulic head distribuZions and temporal variation, hydraulic
properties, historical trends of hydraulic heads, uses, flow
rates and directions, travel times
Rackground water quality
Concentrations and values of ‘constituents ) ids
water quality parameters /. S ertaid pachgonnd Bulo Sfet v ted, wholon Guel 3T
Contaminant transport data (dispersion coefficients, attenuative
properties, effective porosity, solubility)




TABLE !. (Continued)
REVIEW ELEMENT II. IMPACT ASSESSMENT

A. Exposure Assessment

Existing and predicted distributions of contaminants
Locations and types of water uses

Identification of exposed populations
Characteristics of exposed populations
Identification of exposure pathways

ldentification of significant contaminants
Classification of water resources

8. Impact Assessment / chor

ey 1y P00
i pt (. Dose-response relationships of contaminants and populations A~

. Short-term and long-term adverse effects . v %

Recommended tolerance or(%1nn;uzg_Lnnlﬁtzrtftfffiw_,,, s
Contaminant interactions({synergistic, antagonistic cfcha) & S T pETEsS vy

.

.

.

* Independent changes in poputations

®* 1dentification and characterization of adverse economic impacts 7
: ldentification and characterization of adverse aesthetic impacts

ldentification and characterization of-adverse social impacts
REVIEW ELEMENT 11!, ANALYSIS OF NEED FOR PROTECTIVE ACTIONS

A. Nature and Severity of Adverse Impacts

B, wWater Use Characteristics p.mas ol phioe

¢ Relevant Water Quality Standards and Guidelines

D. Classification of Groundwater Resources based on EPA's
Groundwater Protection Strategy

0. Availability and Characteristics of Alternative Water Supplies

E. Institutional Controls on Water Use

REVIEW ELEMENT IV, ANALYSIS OF IMPLEMENTATION OF PROTECTIVE ACTIO

NS .
- Lhe s Lovesed b=
A. ldentification of Needs for Protective Actions . q1° abowe

8. Optimized Designs of Protective Actions

Estimated Value of Potentially Affected Water Resources

1dentification, Evaluation, and Comparison of benefits and costs

pelevant Laws and Regulations for Water Protection

Availability and Characteristics of Alternative Water Supplies

Engineering Designs and Supporting Calculations for, Protective Actions
prpirse &

oOMmMmMmoOoO



w2.2:!
,1: Review Element [: Site Characterization

g2t e
a. Facility Characterization

Charag:nr1zat1un of the inactive uranium arocessinq~,fac111tv"‘yill 1541‘ in

<evalmt1ng existing and potential water contamination associated with -the

/ fagility. Facilfty characterization should include such information as the
description of the uranium recovery process at the facility, identification and
relative aquantification of reagents wused in the milling process, and
description of waste management practices (e.g., location of waste discharges,
retaining structures for wastes, relative amounts of wastes, and history of
waste discharges). This information supports DOE's characterization of
contaminant source terms, operational effects of the facility on the
hydrageoloqgic system, and background water quality,

] e )
. a ¥ QL- « ¢ ' At He
fu“ ) 3 r =
" / /u{l s -m‘“-an s ke hentl acloicoinbio. o yolealiak
: oot rM. &

N 1 .O.o tw
\A-’Nz Wi‘y CharGCteriz‘tionﬂ' :'/} - 4 u:é.c:?xf vd ot ore
(o “"“ .

¥ e vt 1 olaok Vo wrome =100
At some sites, local aethropic activities and natural processes, may

/ significantly affect the hydrogeologic system, such that these activities and
processes influence DOE's selection and performance of protective actions for
water resources. Thus, human activities and natural processes should be
considered in selecting and implementing protective actions for water resources
at UMTRAP sites In characterizing the extent of water contamination, for
example, aa&ard”1c activitiesy may have significantly degraded groundwater
aquality and may complicate assessments that support selection and performance
of protective actions. Potentially significant activities and processes

l'Thcludc but are not limited to, crop irrigation, mine dewatering, ore storage,
municipal waste landfilling, qeothermal springs, natural concentration of
soluble salts by evaporatjon, and surface water recharge. Kov: cbant "“‘“"/' flondiy,
Vol tanmeme  Hlsovncs Gelond, _p
Fhe - kinds of dete and information required for the NRC staff's review will be
commensurate with the anticipated significance of releases from processing
sites to the hydrogeologic system and will vary based on site-specific
considerations. DOE's characterization should identify and describe those
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activities and natural processes that may significantly affect the
hydrogeologic system and influence the selection ang performance of protective

GS5PSR T €

actions at the sitei Based on these deseriptiens, DOE should demonstrate the
significance of the activities relevant to the UMTRA Project.

/~"7‘i

2 Hydrogeologic Characterization

~."2“4‘-4. Al oces o fore il Fsalll

) ,l 2a

% «*IJ\\J\DOE s characterization of4 facility and vicintty characterietics should be

coordinated with +he characterization of the site hydrogeologic system. By
oo :'"J)Zk integrating information collected under these three components of site
:;,, v',, characterization, POF witl develop conceptual and anal‘&tlcangde‘ls of g:g

A"'hydrogeologm systems at processing M£nd disposal site?,,( Characterization
‘cg—{L z} of the hydrogeoiogic system los DOE te understand«the effects of
; f"[‘,r contaminant sources and vicinity activities on water resources and to assess
;.

s
2 4
|

the impacts of existing and potential water contamination on humans and the

o u" environment. This understanding is manifested in the synthesis of conceptual
q‘"v,/‘ and analytical models based on site-specific and regional information about
5

hydro1ogy, geology, topography, geochemistry, and climate. Specifically,
hydrcgeologic site characterization includes (1) determination of background
water quality, (2) determination of rate(s) and d- rection(s) of contaminated
water migration, and (3) determination of the extent of water contamination.
Prediction of future contamination is included under Review Element II.
1_L‘__...,..,l.?, ! }:_,c.citmu.\g Uedas B »cfﬂ}x\
_.\4‘4'? In addition to supporting the general characterization of hydrogeologic
e } 2 systems, background water quality inherently determines the best potential use
n'f {4 /4 léategory of affected water resources when compared with relevant water quality
*", _, standards.  Defensibie characterization of background water quality also
5’,‘,\,5, rovides baseline concentration. used in characterizing the extent of water
1/ (H‘contaminatmn and constitutes a principal consideration in DOE's evaluation of
‘,«L\VM ‘;the need for and implementation of protective actions for water resources.
:ﬂ‘" Background water quality fis defined as the quality of water that would be
expected at a site if contamination had not occurred from the designated

facility.

.

0 r { d : ) irdy ‘
‘va o~y *LA bt T ST V-{P« " Ca 'th/ X s M'-\k{xw ) o= *rlr 4 lt‘
Lov i StasAd \go Cated %

7/30/85 4-6 7/30/8%



This definition implicitly recognizes that background quality may not be ?@s’;
equivalent to the water quality that existed prior to the operation of a Q’M."“’:\.o
co wt-"

uranium processing facility. For example, wuranium minina develgped e
concurrent lity has
been affe M) RVl g wereR Guaumy Diva SO MUTT REcosn 3 iodld  be
inappropri THAT THE BUSIAG WATER ALALITY may HAE Bem ity that
INFLUESCEd By ACTIUMES UNRELATED TO THE MLLING

existed pr Da.m,(m.’c“c“nm s ACRITIAS, W aTe ibuted to
the mining B e i SEPRC. M‘m‘\a‘)_‘“‘?m‘mi ities may
o b Sl Suesac o SUeY SIEE 7 o
equivalent CEIULYT OF URAIRM M M ILLIG PR 0L ESS. milling
activities ~eviously
under- the i include
sufficient i natural
processes ndent of
designated

Lava
The—inds—and—amounts—of—information required for review of DOE's determination

2

of background water quality should ¢
toud ¢ ral_i . ; ; "
z \\d,'.'s'. : ) '
saviewed include,maps sh-sufficient—detatl showing the location of background
monitoring locations;@ characteristics of baskgreound monitoring device;‘;”_“
including wells, springs, community water supply sources, suction samplers and  _ .. .
\ Qne loccT1esr—=% P TR e O &
.__other sampling devices@distribution,« of (wastes' at and near the site;z¥. ", L.

% P [
; \(Poperational 7qhar;ct__e;ig__i_gs_.pf__tﬁe_ia_qjjjW Historical changes

-

~

Jhe S sthxatd Be p
Py e P Ty AT EN PR Ian)

in hydraulic heads, flow directions, and flow rates relegnilsg‘ he W
) monitoring locations; meiyeieai@ivater quality data fory uranium, selenium,
A% "p’" molybdenum, i;éiiiijjfftﬁ nitrate, ammonia, radium-226, major cations and
anions, total dissolved solids, total organic carbon, total organic halogen,
pH, and other constituents and parameters that may be necessary on a
site-specific basis to characterize background water quality and',‘ze.xtent of &
water contamination@ssessmnts of,.a”c%served variations in background water
qua]ity@denuﬂcation and characterization of;?:ff-site courcer—af water
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,(JS Ve e A e S IW"-LY

~\

contamination‘iu and«j/pmzoec’rﬁ sampling’,f analysis, preservation,
transportation, and quality control of background water quality samples,

~ . P - N~
“.2. 2 .1.3.2 Kake G2 i et oS Afo.\%&im;.« cbe d et “‘:*"?'

Determination of the rate(s) and directions(s) of contaminated water migration,. a

@S toean S TR

g supportfxDOE s characterization of background water quality and—the extent of
“ contamination under Review FElement [, and predictions of contaminant
concentrations and environmental impacts of water contamination under Review
Elenent I1 of this plan. The kinds end amounts of Information required fore -Lu(

1 S BA. w e ‘ e
Wof tfrrﬂemﬁicterﬁntm.a? water flow rates and directions should — oo

Con s Aem*\ﬁ\

urate with- the anticipated magnitude of potential impacts caused by
water contamination associated with processing and disposal sites. a5 wetl-ae
the relative distance of user nopulatmns from,[leisting m potential

v Dag i

contamination associated with the sites® &}\aracter'zafion of water flow rates
and directions includag beth advection of groundwater and surface water,- as

wetd—as advection, dispersion, and attenuated transport.ef contaminants- from
Neesed by v N C. S *
processing and dispoEaI sites. Ess cL Hw types— __Lnfomation to be

B gderuaie's yeuiews TAL's Ae i minch mnmu..u
inglude maps of sufficient detail to show the relationshipk of the surlace
mes to major hydrogeologic systems that could affect or be affected bv,«t'ﬁ"&'“ e
site; ceseriptions of the relations of companents of the hyﬂroqeel ic system
(e.q., <eurface water-groundwater relatwnships).,. chatic chauc%gues.
;’;C,l}‘,ﬂt"? afgcimtatton. evapotranspwahonA and temperature; 4, geologic d::(w’#*
s, including stratigraphy, gemorphology, lithology, and
structural geology; contaminant transport eharactevistics, including
attenuative capacity, dispersion coefficients, .cemtamimants, and effective
porosity; ,surface water characteristics including location, volumes, flow ..‘/J'
rates, channel morphology, current patterns, tlebd_g.nd suspended load fractions, "f L
.~ seasonal variations in flow rates, hydrographic modifications, and uses; and \

N

groundwater characteristics such as areal extent of aquifers, recharge P
wtrm owred md Doellcl V‘la ™.

discharge relationships, geometries of hydrogeologic unfts,/ hydraulic head o
distr —and  temporal variatiems, hydraulic properties of hydrogeologic
units, -Ristoricat treads 4n hydraulic head variatiem, uses, flow rates, travel
times, and flow directions.

X ‘*»':u e ( pose ‘4 "‘(6' ‘v\» )-r‘ﬁr. (WEL NN SNt e LA m led- LTM"“

T e LA ¢
= 233 THLY VI-L“( ‘G'A/ r“),_?'\ v S ‘VL,‘LA K ¥ X J\m{ \\\__Q.V\
Ao teelged. WPorheps O Sepe rote Setlesa ~for S Naca Wats, o0 e
s e
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(&

DOE's~—characterization ‘of ba’lskgroundv water quality and of the rates ande;d:l'““
directions of contaminated water migration suppart the characterization of the,
extent of “water _contamination- gt designated - precessing sTtes: This |
characterization is essential to, asﬂes%'the impacts of existing and potential
contamination, the need for protective actions, and implementation of such

actions. JThe types 1nd amounts of information reguired for this aspect of the‘> , J
_review-should be ‘commensurate with-the anticipated mageitude of potential (™ -
_impacts of. water Contamination associated with processing sites and the type of

4'1 213 > Ex et & W~ Cc\*\‘xe“*““\"i“-’\"—‘

fp

centamination:  Submitted information should include the distribution and/ P
) . e a®

characteristics of wastes on-site, including wind blown contamination areas, 'P“f€°v
‘ -

heaps and other sources of water contamination; characteristics of the\i~

hydrogeologic system (see information types described under rates 07//
directions of water migration); background water gquality; identification of
constituents above background concentrations and reasonably expected to
orlggnate at processing and disposal sites; concentrations and values of
AE vndrcatory ‘water gquality constituents and parameters, including pH, Ec, major

AT v dons, minor jons, trace constituents, uranium (natural), radium-226/228, and
1;Af’£$ thorium-230 distributions of groundwater contaminants (i.e., maps and
1}€~” £ross- secttons showing constituent concentrations in three dimensions) at)\

5
cprocessing sites; and monitoring pvetoeof‘used to characterize water quality.{
\

|
Bunde b
- ’ﬁa“ including collection, preservation, transportation, analytical, and quality|

; St ¥ control procedures.

~ -
7 s 4_-.4._- ]

2. Review Element Il: Existing and Potential Impacts of Water Contamination

For the purpose of this SRP, water_ impact assessments consist of four component 'j)

s

assessments: hazard evaluation, pose- response assessment, exposure assessment, ¢
o . and risk characterization, Hazard evaluations identify hazardous constituents ”F\

5

and their toxicological = characteristics. The dose-response assessment L)

) characterizes the responses of populations exposed to specific doses of /
contaminants. An exposure assessment characterizes the migration of /

constituents through the environment by identifying temporal and spatial {
distributions of contaminants, exposure pathways, contaminant doses, and \r"

2”,‘.) ﬂp‘ln v I oes é“”’d -tA- S e a, & A‘(l 90".";\( T2 q.)
( o~ i b
\9N~£eu.»;s¥ C“‘«.Zic‘ma VS, Ooee U‘LQ‘*‘Q‘,\% Bgsess OF it

7/30/85 w\e\base.\m‘ 4’3“, Q) e LLecke o ‘e o B A o
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V&m0 2 \‘- )

exposed populations. -As the fourth-component assessment, Fisk chemtmzation
translates the conclusions of the first three assessments into quantitative or
semi-quantitative estimates of the risks of adverse impacts associated with
exposure to the contaminants, R"tg&(ous determination ef the risks-of adverse
-impacts requires the performance of each of the component assessments,
Although the first three assessments are included under this review element,

A€ 0an i T :
most of the risk characten?ﬁtmn assessment is reviewed under Review Element
I1r.

Under certain circumstances, however, the conclusions of one of the supporting
assessments may appropriately reduce the scope of the other supporting assess-
ments. For example, a conclusion that no adverse impacts would result from
environmental exposure to a particular constituent regardless of its
concentration, within practical limits, would eliminate the need for detailed
assessments of risk and exposure. Similarly, a conclusion that a constituent
will never reach environmental populations because of permanent attenuation
would eliminate the need for Adetailed assessment of its dose-response
characteristics. Consequently information submitted in the impact assessment
will be expected to vary in scope and amount based on similar considerations.

The information submitted should be commensurate with the anticipated magnitude
of —existing and potential impacts fféu“ﬁef “contaminatton—assoctated with
processing and disposal sites. [nformation uee& for the impacts assessment
can be divided into several categories: these-that-support evaluations of human
health impacts, t-hosc that support evaluations of environmental impacts, and
those that support %he exposure assessment common to both types of impact
assessments such as predictions of temporal and spatial variations of
contaminant concentrations and identification of exposure pathways.

Impact assessments should begin with an mesmnt of the existing spatial
distribution of contaminants and Qredictions’ of contaminant concentrations
using appropriate and defensible estimation techniques. The purpose of these
predictions is identify and characterize environmental exposure pathways from
contaminant sources to exposed populations. Anticipated future events that may
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significantly influence hydrogeologic systems and environmental exposure to
contaminants should be identified and accounted for in predicting ranges of
estimated concentrations. Based on information under Review Element I, the
environmental pathway assessment should develop reasonable and conservative
estimates of the geographic and temporal distribution of concentrations of
contaminants in groundwater and surface water. Transfer of contaminants from
aqueous media to other environmental media may need to be considered on a
site-specific basis.

The environmental pathway analysis should include such information as transport
characteristics of contaminants (g:g.. sorption, speciation, biodegradation
constants, bioaccumulation factors,. plant up-take factors); identification of
degradation and decay products of the contaminants including predicted
concentrations if toxic and significant; duration of contaminant migration and

" -statistical representation of the concentrations relevant to duration of

exposure and toxic characteristics of the contaminant (i.e., average daily
concentration over lifetime for carcinogenic contaminants, mean daily
concentration for acutely toxic contaminants, mean annual concentrations for
chronically toxic contaminants); temporal variability of contaminant
concentrations; spatial distribution of contaminants; water and solid quality
monitoring data characterizing existing concentrations used to validate
predicted contaminant concentrations; identification of exposure pathways
for contaminants; and classifications of affected water resources based on the
classification scheme discussed under review procedures for Element II.

Generally, the most significant exposure pathway considered in the human impact
accessment is human consumption of drinking water from contaminated surface and
groundwater resources. Exposure pathways of potentially lesser importance
include ingestion of contaminated food and dermal contact via bathing or
recreation pathways. Assessments of human health impacts should assume
representative populations, including particularly sensitive populations such
as institutionalized patients, infants, and elderly individuals. The human
impact assessment constitutes a dose-response assessment based on predictions
of contaminant concentrations, anticipated exposure pathways, and available
toxicological and epidemiological information. The assessment should
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distinguish between the health impacts of toxic (threshold) and carcinogenic

(non-threshold) contaminants. Other impacts, such as mutagenic, teratogeniz. J

and synergistic imﬁzzfs, should also be considered in the assessment if they
are  identified in comprehensive literature searches. The information
accompanying human impact assessments should justify significant assumptions
irvoked in preparing the assessment, 2as well as assess the significance of
uncertainties in the health assessment.

Additionally, information related to social, economic, and environmental
impacts potentially caused by water contamination should be submitted. This
information should include inventories of exposed non-human species and
populations of terrestrial and aquatic wildlife, agricultural crops and
animals, and plants; selection and justification of indicator species;
recommended tolerance or exposure limits for exposed contaminants and exposed
populations; interactions of contaminants and their cumulative effects on
exposed populations; anticipated or likely changes in populations or species
independent of exposure; identification and description of adverse economic
impacts (e.g., increased maintenance costs, decreases fin agricultural
productivity, land value depreciation, etc.), identification and description of
aesthetic impacts (e.g., changes in water taste and appearance, etc.), and
identification and description of adverse social impacts (e.g., social
disruption, inconvenience 1in locating and developing alternative water
supplies, etc.).

- 2
¢.2.2.2
3. Review Element II1I: Analysis of the Need for Protective Actions

Descriptions of existing and potential impacts caused by water contamination
provide a defensible basis to assess the need for protective actions for water

resources at UMTRAP sites by estimating the risks that the impacts will occur.

Protective actions may be necessary to prevent future ug;gr contamination,

of the need for protective actions, the impacts determined under Review Element
S \e¢
11 "afe “evaluated in light of their relative probability of occurrence by
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considering such factors as existing and anticipated water uses, institutional
controls on water use, relevant Federal, State, and local water quality
standards, and the characteristics of adverse impacts estimated under Review
Element II.

-Thrkhes—of/‘nformation required for this aspect of the staff's review witt be
affected by site-specific factors and the conclusions verified under Review
Element II. This information ;ﬁ&ﬁ generally include, but knotffimited to,
information verified in Review Elements | and II, characteristics—of water use\
in the vicinity of processing and disposal sites (e.qg., locations, types,
intended uses, rates of withdrawal/injection, statutory and legal restraints on
use, etc.), relevant water quality standards and guidelines, classifications
of groundwater resources based on EPA's Groundwater Protection Strategy, dnc
availability and characteristics of alternative water resources and comparison
of these resources to present water supplies, and cther information relevant
to. the need for water protection. In addition to information provided or
referenced by DOE, the staff WY “use other sources of information as
appropriate. Such information may be requested from organizations such as
local water-supply companies or agencies, regional water commissions, State
sgencies, Federal agencies, and 1ncal water users.
kelevea, b Alnxia L e ,S\a.\&rz.g",

Water nuality standards relevant to water supplies for human consumptien
include the NIPOWR and NSOWR maximum contaminant levels in 40 CFR Part 141 and
183, as well as relevant State and local water quality standards developed
under Federal or State statutes (e.g., Sefe Drinking Water Act). For water
resources whose background concentrations exceed the limits provided in the
above standards, other water quality standards appropriate for the intended use
will be considered as relevant criteria. Table Il provides nominal water
quality criteria that uiﬁ» ge used along with relevant State and local

standards du ive AR <4 & € Cuies

, 7 4 . ~ o
Ay Cev.e Teleedion Gne

A, Review Element I[V: Amalysés of theAImplmntation of Protective Actions

1f a need for remedial action . identif
$-to protect ntcr aﬂ?f cm j,s;aﬁ'f ified
under Review Element [II, the review proceedus to evaluate the selection,
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TABLE II. WATER QUALITY CRITERIA FOR DOMESTIC AND AGRICULTURAL USES

CONSTITUENT

Ammonia (as N)
Arsenic
Barium
Cadmium
Chloride
Chromium
Copper

Iron

Lead
Manganese
Molybdenum
Nickel

Nitrate (as N)
Selenium
Sulfate
Vanadium

linc

Combined Radium-226
and Radium-228 (pCi/1)

MAXIMUM CONCENTRATION LIMIT (mg/1)

DOMESTIC

USE*

0.05(R)
0.05(P)
1(pP)
0.010(P)
250(S)

AGRTCULTURAL
USE®

0.2(L); 0.10 to 2(1)

0.05(L); 0.01 to 0.05(1)

1.0$L§; 0.1 to 1.0’!;
0.5(L); 0.2 to 5.0(1
5.0 to 20.0(1)

0.1(L); 5.0 to 10.0(1)
0.2 to 10(1)

0.01 to 0.05(I)

0.20 to 2.0(1)

100(L)

0.05(L); 0.02(1)
0.1(L); 0.10 to 1.0(I)
25(L); 2.0 to 10.0(1)

*NIPDWR and NSDWR standards in 40 CFR Parts 141 and 143; Primary (P)
required 1imits and Secondary (S) recommended 1imits for public water systems.
Gecommended limit (R) for ammonia in drinking water is from National Academy
of Science, “"Water Quality Criteria, 1972,"

EPA-R3/73-033, 1973,

“Based on National Academy of Science, "Water Quality Criteria, 1972,"
EPA-R3/73-033, 1973; recommended 1imits for Livestock (L) and Irrigation (I)

uses,



sals elis evaluations of a feprestntative

-7

Ao, nr
L.

F o
lzn‘n/‘

A& L] ¥
diccler At

Shidce kv be Ycerw re ¥ Nurn

v’
A

y 5

AT
“
Ml itn s
Chivm LSk o ¢u ¢

P A

’—’

>
loes

ﬂJ 7

" 7/30/85

&
. €

,f)"‘ -~
and engineering of the ) actions. Selection of protective

implementation,

actions involves adjusting the conceptual designs of these actions to optimize -
their efficiency and effectiveness in protecting water resources, while ’,v’:
providing a reliable information base to conduct such assessments as _'n,"\f
cost-benefit analyses and technical feasibility evaluations. Even though r;b;‘;}

protective actions may be optimized and selected, their implementation depends
on the consideration of several factors including technical feasibility,
availability of alternative water supplies, value of potentially affected water 'gp
resources, compliance with relevant regulations, and the benefits and costs of
the actions. If an action is selected for implementation, the review proceeds
with an evaluation of the conceptual design and engineering of the action. |

Information included in the analysds oﬁimp?uient,etiod of protecﬂve acyon
be affected by site-specific, ﬂctors and coumensumte th the » 2

s 3 o N o)
TMs ‘h? ation should q.ur"hy include
range of a!ternguive concep

dw € thei« eotacheans im re tyal d:ﬂ.gwns u-l g,
protective act{ons; characteri%tics and availability of alternative water
supplies potentially needed to supplement and replace existing supplies;
estimtion of’the!“v?hn of,« water ~resourced to be protected; Hent4 t .
evaluation, “and  comparison of benefits and costs of“Brotective actions;
Federal, State, and local Taws and requletions relevant to water protection;

and the selection of designs for, protectfve actions. The protective ection
designs must be accompanied by evaluations of their effectiveness in reducinq o

.‘__ﬁ
contaminant concentrations in water and environmental impacts. -

will
defined under Review Element 11!,

Lo € ¥

'S

As an example of the types of information that should accompany a protective
action design, the analysis of a hydraulic barrier (e.g., bentonite slurry
wall) should include such information as spatial dimensions of the barrier;
spatial orientation of the barrier relative to the contaminated area and
hydrogeologic barriers; method of excavation; hydraulic properties and
geochemical characteristics of the barrier; evaluation of the compatibility of
the barrier with anticipated geochemical conditions; anticipated changes caused
by the barrier on the local hydrogeologic system; method of keying the barrier
into adjacent hydraulic barriers; barrier constituent mixture ratios, design
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spec’' fications, mixing methods, and confirmation techniques; and anticipated
performance and durability of the hydraulic barrier.

- o~ € - ~ I‘ﬁ P - - ¢
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DOE has the ultimate authority and responsibility for selection and performance
of protective actions at designated processing and disposal sites. The purpose
of the NRC staff review is not to duplicate DOE's efforts, but rather to verify
DOE's site characterization and protective action selection. In conducting
reviews of DOE's characterization and selection, the staff will not establish
generic numerical criteria, unless such criteria are found to be necessary to
discharge NRC's oversight responsibilities under UMTRCA, Instead, the NRC
staff will focus fits review on technical and procedural aspects of DOE's
support for its selection of protective actions,

The NRC staff may reduce its review effort in response to satisfactory
conclusions at early stages of the review, which may obviate the need for
subsequent elaborative reviews. For example, DOE may defensibly conclude that
no need exists for water protection at a particular site, in which case further
assessment of the potential implementation of protective actions and the review
of DOE's assessment is not warranted. Thus, the staff's review of DOE's
selection would be abbreviated,

As a part of the review, NRC staff may conduct literature surveys, data
assessments, and performance evaluations as needed to audit DOE's assessments
and independently verify DOE's selection of protective actions. The staff may
select any assertion, interpretation, representation, procedure, technique,
calculation, computation, or conclusion for detailed review as a part of the
verification process. When preliminary reviews indicate that supporting
information is ambiquous, incomplete, inadequate, or incorrect, the staff will
notify DOE of this indication and may proceed independently to review DOE's
assessments in as much detail as the staff determines appropriate for the
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purposes of the UMTRA Project. In general, however, the staff will focus such
detailed reviews on information that 1is considered by the staff as
significantly affecting or supporting DOE's selection and performance of
protective actions.

In discharging its oversight responsibilities in the UMTRA Project, NRC may
compliment and supplement, as necessary, DOE's assessment of the need for and
potential implementation of protective actions for water resources. Where
necessary information 1is lacking from DOE's assessment and is readily
available, NRC staff will identify such information based on limited literature
surveys, site visits, and other investigations the staff implements in its
review, Relevant information will be considered in the staff's review and used
to assess the adequacy of DOE's selection of protective actions.

B, Review Element |

NRC staff will review DOE's hydrogeologic characterization of sites to
determine if these assessments develop an accurate, defensible, and sufficient
understanding of the hydrogeologic system, as well as to determine if the
following three criteria have been satisfied:

(1) Has background water quality been adequately established?

(2) Have the rate(s) and direction(s) of contaminated water migration
been adequately determined?

(3) Has the extent of water contamination associated with the designated
uranium processing site been adequately characterized?

Satisfaction of these three criteria inherently affects DOE's decisions about
the impacts of vater contamination, the need for action to mitigate adverse
impacts, and the potential implementation of protective actions for water
resources,
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In reviewing DOE's assessment of background water quality, the reviewer will
determine whether this assessment establishes, with reasonable assurance, the
quality of water that would exist if the resources had not been contaminated
by uranium processing sites. At alternate disposal sites, the review will
determine whether background water quality has been established with
reasonable assurance.

The reviewer will evaluate information relevant to the establishment of
background gquality including, but not limited to, conceptual and analytical
hydrogeologic models, water quality data, facility characteristics, monitoring
protocol, and vicinity characteristics. Information reviewed will be
commensurate with the anticipated magnitude of potential impacts of waterborne
contamination from the sites. As an example of a review consideration, the
reviewer will evaluate the proximity of background monitoring locations to the
waste management areas (e.g., tailings ponds, raffinate ponds, ore storage
areas, etc.). The purpose of such an evaluation is to determine whether the
monitoring locations are sufficiently distant from waste management areas to
yield representative samples of background water quality considering the
operational history and hydrogeologic characteristics and responses at the
site. On the basis of this and similar types of considerations, the reviewer
will determine whether DOE's monitoring protocol and characterization program
reasonably provide water samples whose quality is reprecentative of background
water quality at processing and disposal sites.

At sites where water samples representative of background quality cannot be
collected because of justifiable reasons (e.g., entire aquifer is contaminated
by seepage of tailings solutions), the reviewer will evaluate (1) DOE's
justification for not characterizing background water quality and (2) DOE's
assessment that establishes reasonably conservative estimates for appropriate
water aquality parameters. At these sites, the reviewer w'll evaluate
sufficient information to confirm DOE's establishment of background water
quality or determine that DOE's estimates are not reasonably conservative. In
the latter situation, the reviewer may propose reasonably conservative
estimates of appropriate water quality parameters depending on the adequacy of

7/30/85 4-17 7/30/85



site characterization, availability and quality of appropriate data, and the
anticipated magnitude of potential impacts associated with water contamination
by processing and disposal sites.

The establishment of background water quality may also be complicated at sites
where existing or potential water contamination may affect water quality fin
several aquifers or water bodies. The reviewer will confirm that DOE has
established background water quality for each aquifer potentfally affec.ed by
contamination from the processing and disposal sites, and for surface water
bodies that receive discharge from aquifers or recharge aquifers potentially
affected by the processing and disposal sites.

In reviewing DOE's characterization of the rate(s) and direction(s) of
contaminated water migration at processing and disposal sites, NRC staff will
determine whether these characterizations are conservative and appropriate
representations of the hydrogeologic system and, therefore, adequate to support
assessments and conclusions regarding the impacts of water contamination, the
need for protective actions, and potential implementation of protective
actions. The scope of the staff review includes consideration of site-specific
and regional (i.,e., beyond the immediate zone of influence of the site)
information on the physical and hydrogeological characteristics of groundwater
and surface water systems., This information must be sufficiently detailed to
provide the basis for assessments of the need for and implementation of
protective actions for water resources. The reviewer will also evaluate
anticipated or potential changes in flow rates and directions of contaminated
water migration caused by reasonably foreseeable events, In addition, the
reviewer will consider historic changes in flow rates and directions that may
have been caused by the operation of the processing facility or vicinity
activities.

In support of this review, the reviewer will consider the appropriateness and

adequacy of hydrogeo'ogic characterization techniques, methods, and approaches
that support the determination of water flow rates and directions. The
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reviewer will verify that the characterization programs used accepted and
defensible hydrogeologic practices.

The reviewer will ensure that DOE has adequately determined the flow rate(s)
and direction(s) of contaminated and potentiilly contaminated water at
processing and disposal sites. The reviewer will ensure that sufficient
information has been provided to assess anticipated effects of the
hydrogeologic system on processing and disposal sites. The reviewer will
confirm that the hydrogeologic characterization is adequate with respect to
relevancy, completeness, reliability, and accuracy of input to the assessments
of the impacts of contaminated water, the need for water protection, and the
potential implementation of protective actions for water resources.

The reviewer will determine whether [D0E's hydrogeologic characterization
provides an adequate and accurate representation of the extent of contaminated
water associated with the processing site. The scope of this review includes
consideration of site-specific information on the physical, hydrological, and
chemical characteristics of the wuranfum processing activities, vicinity
activities and natural processes, and the hydrogeologic system affected or
potentially affected by the site. The reviewer will verify that this
information is sufficiently detailed to provide an adequate basis for assessing
existing impac*ts of water contamination,

The reviewer will ensure that DOE has adequately characterized the extent of
water contamination associated with uranium processing sites., The reviewer
will confirm that characterization of the spatial distribution of contaminants
is sufficient to support assessments of anticipated impacts of contaminated
water resources and to evaluate the appropriateness of remedial action
measures. The reviewer will verify the characterization with respect to
relevancy, completeness, reliability, and accuracy of input to the assessments
of the impacts of the contaminated water, the need for water protection, and
potential implementation of protective actions for water resources, The
reviewer will confirm that the characterizations of background water quality
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and the extent of contamination were conducted in accordance with accepted and
defensible techniques, approaches, and practices,

C. Review Element II

NRC staff will review DOE's impact assessment to determine whether the
assessment adequately identifies and assesses the risks of adverse impacts
associated with existing or predicted water contamination. This review will
consist of a coordinated interdisciplinary approach involving hydrogeological,
geochemical, geological, social, environmental, and human health aspects. NRC
staff will review the characterization of population exposure including
predi¢tion of temporal and spatial distributions of contaminart concentrations
in the environment and identification of physical pathways for migration of the
contaminants to exposed populations. Concurrent and subsequent to this review,
NRC staff will review DOE's assessment of impacts of water contamination on
human and environmental populations, including DOE's identification of health,
aesthetic, economic, and social impacts.

The scope of the exposure characterization review includes (1) the assessment
of existing contaminant distributions, (2) prediction of temporal and spatial
distributions of contaminant concentrations in the environment, (3)
identification of physical pathways of contaminant migration the site to
exposed populations, and (4) assessment of water quantity impacts caused by or
associated with water contamination and/or protective actions to reduce such
contamination. In addition, the review evaluates whether the information
provided in these assessments provides an adequate basis for characterizing
human and environmental impacts.

The scope of the impact characterization review includes (1) evaluation of the
detrimenta) effects associated with exposure to contaminants, (2) assessment of
population responses to contaminant doses, (3) identification and
characterization of exposed populations, (4) characterization of adverse
effects on human and environmental populations, and (5) evaluation of the
assumptions invoked and uncertainties associated with the impact assessment,
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The review will be divided into a review of potential impacts of water
contamination on human health and a review of potential impacts on
environmental populations (i.e., terrestrial and aquatic wildlife, plants, and
agricultural crops and animals).

The reviewer will verify DOE's identification, description, and assessment of
the adverse impacts of water contamination on human and environmental
populations. In reviewing exposure characterization, the reviewer will verify
DOE's assessment of existing water contamination based on the distribution of
contaminant concentrations in three dimensions. The reviewer will ensure that
the prediction techniques (e.g., analytical, numerical, and stochastic models)
provide reasonable representations of the performance of the natural system
based on comparisons of these predicted results with existing water quality
data and other hydrogeologic information verified under Review Element I.
Based on existing and anticipated distributions of humans, wildlife, plants,
and agriculture on and near the site, the reviewer will verify that the
composition and characteristics of sensitive human and environmental
populations have been adequately determined based on local and regional
environmental surveys and comprehensive literature searches. The reviewer will
determine that direct pathways for contaminant migration and population
exposure have been adequately determined and appropriately represented in DOE's
assessment,

If existing contamination has caused or is causing social, aesthetic, or
economic impacts, the reviewer will verify that these impacts have been
identified and characterized in the assessment. Should protective actions be
selected for implementation under Review Element IV, the reviewer will ensure
that DOE's assessment fidentifies and characterizes water quantity impacts
caused by or associated with protective actions to prevent, control, or restore
contaminated water resources. The reviewer will ensure that DOE's
characterization of adverse economic, social, and aesthetic impacts is adequate
with respect to relevancy, completeness, and accuracy for cost-benefit
evaluations under Review Element [V,
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The reviewer will confirm that DOE has adequately assessed impacts of water
quantity that often accompany water contamination such as those relating to
increased or decreased availability of water resources. The reviewer will
ensure that those water users currently or potentially impacted by alterations
in water quantity and availability have been identified and that any such
impacts have been assessed adequately. The reviewer will ensure that the
possibility for inequalities between water use for remedial action and existing
and known future water rights and all'ocations have been considered., The
reviewer will ensure that the probable nature and extent of such inequalities
have been adequately described in DOE's assessment.

The reviewer will verify DUf's assessment of the impacts of water contamination
on human health. The purpose of the health assessment is to characterize the
impacts of water contamination and contaminant exposure on human health. The
reviewer will generally assume that the most significant pathway for human
exposure to waterborne contaminants is the consumption of drinking water,
unless scoping assessments indicate other exposure pathways (e.q., dermal
contact, food ingestion) may be more important. As an example of such an
exception, food ingestion may be considered more significant at a site where
contaminated groundwater is used for irrigation of garden vegetables, but not
used for direct consumption.

Consistent with this assumption, the reviewer will classify sites into two
categories: sites where contamination may affect currently potable water
resources (Class A) and sites where contamination may affect water resources
Jthat are not currently useable for human consumption (Class B). For the
- purposes of this plan, a water resource will be classified as potable if the
. total dissolved solids (TDS) concentration does not exceed 3,000 mg/! in water
representative of background quality., At Class A sites where the background
TDS concentration in groundwater does not exceed 3,000 mg/1, the reviewer will
assume that an individual withdraws groundwater from affected aquifers anywhere
along the edge of the site that is hydraulically downgradient from existing
contamination or stabilized tailings. Similarly, at Class A sites where the
background TDS concentration in surface water s less than 3,000 mg/1, the
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reviewer will assume that an individual withdraws and consumes water from
surface water bodies hydraulically downgradient from existing contamination or
stabilized tailings. Both assumptions are invoked for Class A sites for the
purpose of characterizing human health impacts regardless of present or
anticipated use of water resources that may be contaminated by the sites.

At Class B sites, the reviewer will review human health impacts with respect to
the location(s) of the nearest, downgradient, existing or anticipated water
use. The reviewer will not evaluate human health impacts at those sites where
background TDS concentrations exceed 10,000 mg/! in local groundwater and
surface water resources, unless such an evaluation is warranted because of
existing or anticipated water uses that could directly or indirectly impact
human health

The reviewer will verify that DOE's assessments provide reasonable
determinatiorns of potential health risks to existing and anticipated human
populations rear the sites. The reviewer will ensure that the populations
assumed in the impact assessment are representative of existing or anticipated
populations, including sensitive populations (e.g., pregnant women, infants,
elderly, institutionalized patients). In the absence of such sensitive
populations, the reviewer will assume a standard person of 70 kilogram mass
that consumes 2 liters of drinking water per day for evaluatfons of health
impacts. The reviewer will ensure that all significant contaminants identified
under Review Element | are considered in these evaluations. The reviewer will
ensure that the evaluation distinguishes between contaminants that yield toxic
(threshold) effects and those that yield carcinogenic (non-threshold) effects
and assesses these effects on human health accordingly. Other adverse effects
such as mutagenic, teratogenic, and synergistic effects should be considered if
they are identified 1in comprehensive literature searches of existing
toxicological and epidemiological information.

The reviewer will confirm that DOE's assessments of human health impacts are

based on conservative assumptions and yield reasconable estimates of potential
impacts of water contamination. The reviewer will also determine that
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uncertainties in the assessments are identified and adequately discussed in
terms of the sensitivity of estimated health impacts to these uncertainties.

Similar to the review of human health impacts, the reviewer will verify DOE's
assessment of adverse impacts of water contamination on environmental
populations, including terrestrial and aquatic wildlife, plants, and
agricultural crops and animals. The reviewer will use the exposure pathways
and contaminant concentrations verified in the exposure characterization as the
basis for the assessment of environmental impacts. The reviewer will generally
focus this review on comparing existing and predicted contaminant
concentrations with chronic toxicity levels for plants and animals, but may
also include consideration of bioaccumulation of contaminants and food web
interactions based on comprehensive literature searches.

In reviewing impacts of water contamination on aquatic life, the reviewer will
generally assume conservatively low estimates of dilution potential such as the
7-day 10-year low flow of streams and rivers and conservatively high estimates
of groundwater discharge to receiving surface waters. Comparison of dissolved
contaminant concentrations with relevant Federal and State surface water
quality criteria will generally substitute for the review of detailed
assessments of impacts on aquatic life, but more detailed information such as
suspended contaminant migration pathways, sediment accumulation, and
bioaccumulation may be needed if they are identified as being significant in
comprehensive literature searches,

The reviewer will verify assessments of agricultural impacts considering both
direct and indirect exposure pathways, including crop impacts, reduced
productivity, and bioaccumulation of contaminants. For example, livestock may
consume contaminated water and feed, as well as suffer dermal exposure during
grazing. Similar to the review of aquatic impacts, the reviewer will compare
reasonably conservative estimates of existing or potential contaminant
concentrations with relevant Federal and State water quality criteria for
agricultural uses. For constituents that are not covered by such criteria, the
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reviewer will evaluate DOE's assessment of agricultural impacts based on
information identified in comprehensive literature searches.

At the conclusion of the review of contamination impacts, the reviewer will
ensure that hydrologic alterations affecting water quality have been adequately
identified and that their effects on water users or water use areas have been
adequately described. The reviewer will evaluate impacts on the basis of
altered water quality, taking into account the nature of the impact, the
duration when the impact will be experienced, and the number of water users or
extent of water resources affected. The reviewer will confirm that adverse
impacts such as contamination induced biotic changes, loss or reduction of
unique habitats, and jeopardization of endangered or protected species are
adequately identified and assessed. The reviewer will also confirm that the
impact assessments are adequate with respect to relevancy, completeness,
reliability, and accuracy of input to the assessments of the need for and
implementation of protective actions for water resources.

D. Review Element III - Analysis of the Need for Protective Actions

NRC staff will review DOE's analysis of the need for protective actions to
determine whether this need has been adequately and objectively analyzed.
Based on the environmental impacts verified under Review Element [I, the
analysis of the need for protective actions should defensibly assess the
probability of contaminant exposure to human and environmental populations by
considering such factors as existing and anticipated local water use, existing
and anticipated land use, and the distribution of environmental populations in
the vicinity of sites. For the purposes of this plan, the reviewer will
identify a need for protective actions when there is a reasonable probability
of occurrence of significant adverse impacts on human or environmental
populations.

The scope of the staff review includes (1) consideration of the nature and

severity of adverse impacts of water contamination on anthropic uses of water
resources for domestic, municipal, agricultural, f{ndustrial, mining, and
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recreational purposes, (2) consideration of the nature and severity of adverse
impacts of water contamination on environmental (non-human) populations, (3)
characterization of consumptive and non-consumptive water uses in the vicinity
of sites, (4) characterization of adverse impacts on humans and the environment
caused by alterations in water quantity and/or quality associated with
protective actions at processing and disposal sites, (5) consideration of
relevant Federal, State, and local water quality standards, and (6)
consideration of the availability and characteristics of alternate water
resources that may be necessary to replace or supplement contaminated water
resources affected by remedial actions.

The reviewer will verify that DOE's consideration of adverse impacts on human
and environmental populations identified under Review Element II is reasonably
complete and accurate. For each of these impacts, the reviewer will ensure
that DO0E has determined reasonable and conservative estimates of their
probability of occurrence, The reviewer should recognize that many such
estimates are difficult to establish quantitatively, so defensible qualitative
determinations may be generally substituted for quantitative determinations.
Examples of such qualitative determinations include reasonably likely (i.e.,
event has occurred in the past or available information indicates the event
will occur during the stabilization period), reasonably unlikely (i.e., event
has occurred in the past but will probably not occur during the period of
stabilization because initial incentives for occurrence have been removed, or
available information indicates that no incentives for such occurrence are
currently identifiable based on foreseeable technological developments), and
uncertain (i.e., available information is insufficient to develop qualitative
estimates of the probability of occurrence).

In reviewing qualitative determinations of event probabilities, the reviewer
will consider such factors as existing and anticipated water uses, and water
quality criteria for appropriate uses. In general, the reviewer will limit
consideration of water uses to existing and anticipated water uses within f ve
kilometers of the site; existing use may include past use even though water
resources are not presently being used. Anticipated water use includes only
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those uses that the reviewer is reasonably sure will occur. For example, land
adjacent to a site may have been purchased for crop cultivation, whicth will
require groundwater withdrawal from a contaminated aquifer when the land is
cultivated. At sites where DOE concludes water treatment is required prior to
water use based on background guality alone, the reviewer will confirm DOE's
assessment of the effectiveness of the treatment 1in protecting exposed
populations.

The reviewer will also consider aquifer classifications based on EPA's Ground
Water Protection Strategy (ca. August, 1984) and clarifying guidance pursuant
to the Strateay. In the Strategy, Class | aquifers are defined as
irreplaceable sources of drinking water or aquifers that support unique
ecological environments. The reviewer will automatically conclude that there
is a need for protective actions to prevent or control contamination of Class I
aquifers. Class II aquifers are defined in the Strategy as current or
potential sources of drinking water and water for other beneficial uses. The
Strategy identifies the TDS concentration of 10,000 mg/1 as an arbitrary
criterion to distinguish between Class [I and [II aquifers. The reviewer may
consider unidentified potential future uses of Class II aquifers, although such
uses will not be considered for Class IIl aquifers unless the aquifers are
currently being used.

The reviewer will partially confirm DOE's assessment of existing and
anticipated water use by comparing background water quality with relevant
Federal, State, and local water quality standards. When these water quality
standards are inconsistent, the reviewer will give preeminent consideration to
local and State standards rather than Federal standards. Appropriate water
quality standards will be selected for the review based on background water
quality, existing and anticipated uses, and legal considerations. For example,
the reviewer will consider water quality criteria for irrigation use in
comparison with background water quality if the water resource will likely be
used for irrigation, but not for livestock watering or human consumption. The
reviewer will verify DOE's assessment of water use based on demography of the
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site vicinity, demographic projections, zoning patterns, and average and
maximum projected population growth.

At sites where institutional controls may preclude existing and future water
uses, the reviewer will verify that these controls will prevent exposure of
human and environmental populations to contaminants and that the controls
encompass the existing and conservatively projected extent of contaminated
water or that portion of the contaminated water that is considered to cause
significant adverse impacts on the environment. Such controls may include
State and local regulations restricting water extraction, new well and intake
prohibitions, and closure orders for existing wells and surface water intakes.
Institutional controls may also include deed restrictions with enforceable
covenants that accompany ownership of the land and subsurface rights, provided
that these covenants apply to existing and future holders of the deed and
rights. The reviewer will ensure that termination provisions for the deed
restriction may only be executed after water contamination no Tonger presents a
hazard to humans and the environment. The reviewer will also confirm that the
restriction is accompanied by provisions for monitoring programs sufficient to
determine the termination of water contamination hazards and that a durable
local or State administrative agency has sufficient authority to regulate
violation of the deed restriction and execute the termination provision.

After completion of the review, the reviewer will ensure that DOE has
adequately analyzed the need for protective actions and that the analysis is
objective and technically defensible. The reviewer will ensure that the
information provided by DOE and assembled during the review is accurate,
complete, relevant, reliable, and sufficient to support the analysis of the
need for protective actions for water.

[f DOE determines that there is no need for protective actions and the reviewer
verifies this determination, then the reviewer will terminate the review with a
finding that there is no need for protective actions for water resources from
existing and potential contamination associated with finactive wuranium
processing sites and alternative disposal sites. However, if DOE decides to
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implement protective actions because such a need exists or because of policy or
legal considerations, the reviewer will acknowledge DOE's decision and continue
the review process with Review Element IV.

E. Review Element [V

NRC staff will review DOE's analysis of potential implementation of protective
actions to determine whether the analysis is adequate, objective, and
technically defensible. The scope of the review includes (1) identification of
a reasonable range of optimized protective actions that address the needs
identified under Review Element III; (2) consideration of such factors as
technical feasibility, availability of alternative supplies of water, value of
potentially affected water resources, compliance with relevant regulations, and
benefits and costs of protective actions; (3) selection of appropriate
protective actions for water resources; and (4) evaluation of engineering
designs of the selected protective actions relative to their purposes
identified by DOE. Review of item (4) will be coordinated with staff reviews
of construction engineering. The purpose of the design review is to ensure
that DOE's selected protective actions have been accurately recorded in the
Remedial Action Plan and to determine the practical extent to which these
protective actions will protect water resources from existing and potential
contamination.

In reviewing the analysis of potential implementation of protective actions,
NRC staff will synthesize verified conclusions from Review Elements I, II, and
I11. 1In addition, the reviewer will evaluate such information as the identifi-
cation of water impacts to be avoided or mitigated by the protective actions;
proposed designs of the actions; consideration of the availability and
characteristics of alternative water supplies; estimation of the value of water
resources to be protected; identification, evaluation, and comparison of the
costs and benefits of protective actions; and Federal, State, and local laws
and regulations for the protection of water resources. In reviewing the
potential implementation of protective actions based on this information, the
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reviewer will consider the adverse impacts that should be mitigated or
eliminated by protective actions as verified under Review Element III.

Based on the needs for protective actions identtfied under Review Element III,
the reviewer will verify DOE's selection and optimization of a reasonable range
of alternative protective actions. Protective actions may include any
combination of actions to prevent future contamination, control and abate
existing contamination, clean-up existing contamination, and restore existing
contamination. The reviewer will confirm that the actions selectec have been
optimized to improve their efficiency and effectiveness in satisfying the needs
for protective actions. The reviewer will determine that the analytical
calculations performed by DOE in optimizing the designs of the protective
actions provide representative approximations of the performance of the
hydrogeologic system under analysis. The reviewer will also ensure that the
suite of optimized protective actions represents a range of feasible
alternatives independent of their costs and compliance with pertinent
requlations.

After review of DOE's selection of alternative protective actions, the reviewer
will verify DOE's assessment of the technical feasibility of implementing these
actions. Reviews of the technical feasibility of protective actions will vary
based on site-specific considerations, such as the characteristics of the
affected hydrogeologic system, characteristics of the contamination problem,
and the needs to protect human and environmental populations from water
contamination. The reviewer will verify DOE's assessment based on
hydrogeologic information evaluated under Review Element | and the optimization
calculations discussed above., For example, installation of a bentonite slurry
wall may be identified as an alternative protective action, but effective
performance of the slurry wall depends upon the characteristics of the aquitard
beneath the barrier, If a suitable aquitard does not exist beneath the
proposed barrier, the reviewer would confirm DOE's conclusion that installation
of the slurry wall is not technically feasible.
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The reviewer will confirm DOE's assessment of availability and characteristics
of alternative water supplies that may be needed to replace or supplement
existing supplies. Unabated contamination from sites may affect existing water
resources to the extent that they can no longer be used without incremental
treatment to accommodate the contamination effects. In such situations, the
reviewer will place emphasis on considering the availability and
characteristics (e.g., capital and operational costs, suppliable rates,
quality) of alternative water supplies. The reviewer will consider that the
absence of readily available alternative water supplies on a local or regional
scale increases the significance of potential contamination of existing
supplies, as well as the potential value of the existing water resources.

The reviewer will verify DOE's estimation of the current and projected value of
water resources that may be affected " contamination from the site. The
reviewer will begin the verificatic by confirming that all potentially
affected water resources are considered by DOE in estimating resource values.
Based on information such as appropriated rights to water resources, costs of
bottled water, availability of alternative water supplies, and projected
populations, the reviewer will confirm that DOE's value estimates are
reasonable and conservative in that they tend to overestimate the value of
water resources to be protected. In general, the reviewer will consider that
the value of potentially affected water resources may be approximated as the
product of the safe yield of the potentially affected resource and the unit
cost of supplied water depending on its intended purpose (e.g., cost of potable
water for drinking water supplies). This resource value will be considered as
a benefit in the cost-benefit evaluation.

The reviewer will confirm that DOE has committed itself to compliance with all
relevant Federal, State, and local regulations and statutes in performing
remedial actions under Title I of UMTRCA. The responsibility to identify and
comply with all such regulations and statutes resides with DOE and not with the
NRC reviewer. In general, DOE's commitment to comply should satisfy the NRC's
review responsibilities, unless the reviewer is aware of other regulations and
statutes that have not been specifically identified. In this case, the
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reviewer will inform DOE of such requlations for DOE's consideration and
compliance. Final authority for determining compliance with all such
requiations and statutes resides with the agency or administrative body charged
with implementing these regulatory programs (e.g., the Environmental Protection
Agency for NPDES permitting).

The reviewer will confirm that DOE's assessment presents an accurate and
defensible analysis of the costs and benefits of the protective actions,
including those protective actions required by law or regulations outside of
UMTRCA. The reviewer will confirm that DOE has identified and valued potential
direct and indirect benefits of the protective actions, including human health,
environmental, aesthetic, economical, and social benefits. The reviewer will
also confirm that DOE has accurately characterized the costs associated with
alternative protective actions that have been optimized for maximum
effectiveness in protecting humans and the enviromment. The reviewer will
consider costs such as capital costs for implementation, operation and
maintenance costs for continued operation, and depreciation and discount
medifications to projected costs. The reviewer will evaluate the assessment
methodology and costing assumptions used by DOE to estimate costs for
alternative protective actions. The reviewer will confirm that benefit-cost
factors are duly considered in DOE's selection of preferred actions. If
protective actions cannot be identifiad to reduce environmental impacts for a
reasonable expense and the actions are not required by law, the reviewer will
recoumend that the impact be accepted without mitigating protective actions and
that the impact be unequivocally acknowledged in DOE's Remedial Action Plan.

dased on considerations of technical feasibility, regulatory compliance,
availability of alternative water supplies, and costs and benefi*s of
protective actions, the reviewer will verify DOE's selection of protective
actions to implement. These protective actions may range from no action to
restoration of existing contamination and effective prevention of future
contamination, including provisions for institutional control of contaminated
water resources. The scope of the review will vary based on DOE's selection of
protective actions, the characteristics of the affected hydrogeologic system,

7/30/8% 4-32 7/30/85



and the needs for protective actions. For example, DOE may decide to construct
a slurry wall, in which case the reviewer would confirm DOE's design with
respect to compatibility of the slurry wall with anticipated geochemical
conditions, barrier wall composition and mixture ratios, design specifications,
methods of determining the walls effectiveness, method of trench excavation and
wall construction, contact with adjacent aquitards, hydraulic properties and
geochemical characteristics, and projected changes in the hydrogeologic system
caused by wall construction. For an aquifer restoration program, the reviewer
would confirm such design aspects as the characteristics of surface treatments,
installation and construction of withdrawal and injection wells, projected
performance of the restoration system, pumping rates and locations, disposal
source for treatment wastes (both solid and liquid), characteristics of
treatment wastes, methods of determining svstem effectiveness, and duration of
system operation. The reviewer will determine that the design comples with
state-of-the-art practices in designing and implementing protective actions.for
water resources based on existing literature.

The reviewer will confirm that the protective actions selected by DOE to
protect water resources can achieve practical levels of mitigation. This
confirmation includes verification by the reviewer that (1) each action is
reasonable (i.e., involves methods and techniques that are appropriate and
achievable on a site-specific basis), and (2) the actions are specific,
unambiguous, and designed such that their implementation and the results of
their implementation can be verified through subsequent field reviews,
inspections, and characterizations.

when adverse impacts are identified for which no protective acticns have been
selected, the reviewer will verify that there are no actions that could be
appropriately recommended for consideration in the Remedial Action Plan. If
protective actions can be identified, designed, and practically implemented to
protect water rcsources, but have not been identified or uselectad by DOE, the
reviewer will recommend that such actions be considered prior to concurrence
with the Remedial Action Plan,
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If DOE concludes, after due consideration of the factors listed under this
review element that protective actions for water resources are not appropriate
under Title I of UMTRCA, the reviewer will concur with this conclusion or
indicate deficiencies in the conclusion. when DOE selects designs for
protective actions for water resources, the reviewer will confirm that the
actions are reasonable, that with effective implementation the actions have a
reasonable probability of achieving their stated objectives, and that the
actions have been accurately and unambiguously included in the Remedial Action
Plan for designated uranium processing sites.
At
Iv. EvaluatioqAFindingg

At the conclusion of the review, the reviewer wi11 determine if DOE's proposed

e Qo

actions to protect water resources ceﬁply tah reasonabxe-assuranee with EPA's
guidance in Subpart C of 40 CFR Part 192. If DOE's hydrogeologic assessments
satisfy the review criteria and procedures under each of the four review
elements in this plan, the reviewer will conclude that DOE has provided
reasonable assurance of compliance with the EPA standards for protection of
water resources. Based on this conclusion, the reviewer will recommend that
NRC concur with DOE's Remedial Action Plan with respect to water resources
protection., However, if the reviewer concludes that the review elements have
not been satisfied, then the reviewer will document the specific reasons why
DOE's assessment has not demonstrated compliance with the EPA standards. This
documentation will be in the form of official comments to DOE that identify the
inadequacies of DOE's assessment, specify the technical basis for the
reviewer's conclusions, and describe alternative approaches to resolve the
inadequacies.

During the review, the reviewer will document his/her conclusions and the
bases for these conclusions in the form of a Technical Evaluation Memorandum
(TEM). The Water Resources Protection TEM will be prepared in draft form
subsequent to the review of DOE's Oraft Remedial Action Plan and then
finalized when NRC concurs with DOE's selection of remedial actions for
designated processing sites. Consistent with the four review elements in this
plan, the reviewer will conclude the following before recommending complete
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concurrence with DOE's Remedial Action Plan:

1. Processing and disposal sites have been adequately characterized,
including characterization of the uranium processing facility, anthrepic
activities and natural processes in the vicinity of the site(s),
background water quality, rate and direction of contaminated water flow,

\ <and extent of existing water contamination;

-
L)

e
b 2. Human health and environmental impacts caused by water contamination
b~ at processing and disposal sites have been adequately identified and

~-characterized,

3. The need for protective actions for water resources at processing and
disposal sites has been adequately identified and assessed; and

4, Potential implementation of protective actions for water resources has
been adequately evaluated and protective actions that have been selected
for implementation have been appropriately described in the Remedial
Action Plan.

Based on these four conclusions, the reviewer will conclude the Water Resources
Protection TEM with a statement that DOE's proposed remedial actions comply
with reasonable assurance with the EPA standards in 40 CFR Part 192, In
addition to this paramount conclusion, the TEM will identify aspects of the
review that were emphasized, deviations of the review from the review criteria
and procedures detailed in this plan, justifications for these deviations, and
a list of unresolved issues that require confirmatory assessments at the
conclusfon of the water resources review.

V. References

This section lists references that are typically used by the reviewer in
reviewing DOE's proposed actions for water resources protection.
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