
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Haurthorne Street
San Francisco. CA 94105-3901

N00217.003005
HUNTERS POINT
ssrc No. 5090.3

Richard PoweII
Western Division
Naval Facility Engineering Command
900 Commodore Drive (09ERl-)
San Bruno,  CA 94066-2402

Subject: Parcel B, Suspected DNAPL

Dear Mr.  Powel l :

During the course of our Conceptual Model Workshop for
Parcel B held on June 15, L994, the workshop part icipants
discussed recent findings at Parcel B which strongly suggest the
presence of Dense Non-Aqueous Phase Liquids (DNAPL) in the site
groundwater. Enclosed please f ind our recommendations regarding
the l ikeIy presence of DNAPLs. We would be pleased to discuss
with you the means by which these reconmendations rnight be
implemented.

If you have any questions, please contact rne at (4f-5) 744-
2 4 0 9 .

Sincere ly ,
. t :  . ,  ' ) t :  . -  f  r
. ' '  n  ) l  / r * -  r '  I  i ' t ' " i t - r in , ,

e, i''1 ,'
Alydda Mangelsdorf
Remedial Project Manager

Enclosure

cc:  W. McAvoy,  WESTDIV
R. Rarnos, WESTDIV
C. Shabahari, DTSC
R. Hiett,  RWQCB
A. Browne1l ,  SFDPH
E. Welbon, Bayview and Hunters Point Homeowners and

Residential Comrnunity Development Council

Printed on Recycled Paper
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MEMORAI{DT'M

SUBJECT: Likel ihood of a DNApL at parcel B, Hunt,ers point

FROM:

T O :

Matthew Hagemann, Hydrogeologist,
Technical Support, Section

Alydda Mangelsdorf, RPM
Hunters Point ,  (H-  9 -2 )

-tx,uitr

rn  the 6/1-5/94 Parcel  B workshop,  recent ly  co l lected data were
present,ed that. indicate t.he high probabil i ty of a subsurface
DNAPL at  Parcel -  B.  A subsur face DNAPL poses a long- term source
for groundwater cont,amination and has profound negative
impl icat , ions for  the feas ib i l i ty  o f  groundwater  remediat ion.  For
t.hese reasons, I recommend the immediate implement.at. ion of
act ions ident i f ied in  the : -992 OSWER di rect ive ent , i t , led
Consideration in Groundwater Remediation at Suoerfund Sites and
RCRA FaciL i t ies (at tached)  to  def ine the nature and extent  o f  the
cont,amination and to cont,rol the further miqrat. ion of
cont ,aminants.

Analysis of a groundwater sample grabbed in February L994 from an
open borehol -e adjacent  to  B1dg.  1-34 ind icat ,ed the presence of  TCE
a t  1 -4 ,000  ppb  and  PCE a t  50 ,000  ppb .  These  concen t ra t i ons
represent  1- .42 and 33? of  t ,he pure phase so lubi l i t ies of  the
respect ive const i tuent ,s .  The L993 EPA guidance ,  EvaTuat ion of
the LikeTihood of DNAPL Presence at NPL Sites, National Results,
s taLes that  contaminants found at  these re la t ive ly  h igh
percentages of  the i r  pure phase so lubi l i t ies ind icat ,e  a h igh,  i f
not  very h igh,  probabi l i ty  o f  a  subsur face DNAPL.

Data ex i -s t  that  ind icate a sur face DNAPL source for  a  subsur face
DNAPL in Parcel- B. Inf ormation on Bldg . L34 presented in t.he
Apr i l  B,  L994 Parcel  B SIR ind icaLe t ,he presence of  PCB and
Met.hylene Chloride DNAPLs in a dip tank sump. Apparently,
analyses were not  per formed for  TCE and PCE, but ,  or l  the basis  of
the February 1-994 groundwat,er analyses, i t  is I ike1y that these
DNAPLS woul-d also be present in t.he sump.

The OSWER di rect ive s tates that ,  for  s i tes where subsur face DNAPLs
are suspected,  ear ly  or  in ter im act ions should be taken r ras soon
as poss ib le  af t ,er  a  problem is  ident i f ied"  t .o  contro l  fur ther
migrat, ion. Examp.les of such act. ions as outl- ined in the directive
include aqueous-phase plume containment and extraction of free-
phase DNAPL.
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In accordance with the OSWER directive, I  recommend the
fo l l ow ing :

(1) immediate removal of any free-phase DNAPLs identif ied on
the sur face or  in  the subsur face

(2)  determinat ion of  the hor izonta l -  and ver t ica l  exLenL of
any DNAPLs and associated aqueous-phase conLaminants

(3)  expedi t ious hydraul ic  conta inment  of  the aqueous-phase
plume to prevent further migration of contaminants

(4)  exLreme caut ion in  the f ie l -d  ef for t ,s  to  prevent  the
inadrzertent sp::ead of DNAPLs

(5)  appropr ia t ,e  documentat ion of  any removal  act ions.

c c :  D o u g  S t e e l e ,  H - 9 - 3
D a n  S t r a l k a ,  H - 9 - 3

Attachment
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tYj UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

Di rec t ive  No.  9283.1-06

MEUORANDUT{

suBJEcr: considerations in Ground-water Remediation at
Sites and RCRA_Facil i t ies --. Update

MAY 27 1992 oFF,cE oF
S O L I O  W A S T E  A N O  E M € R G E N C Y  R E S P O N S E

Superfund

FROM:

T o : on Directors
Regions I ,  IV,  V,  VI I

Emergency and Rernedial Response Division Director
Region fI

Air and Waste Managernent Division Director
Region II

Hazardous Waste Management Division Directors
Reg ions  I I I ,  V I ,  V I I f ,  IX

Hazardous Waste Division Director
Region X

Environmental Services Oivision Directors
' ,  Qegions I ,  VI ,  VI I

Purpose

This updated Directive clarif ies and expands OSWERts general
poricy concerning remediation of contaninated ground water,
especial ly with regard to nonaqueous phase l iquid (NAPL)
contaminants. This docurnent piomotes a consiJtent-and sound
approach to ground-water remediation at both Superfund sites and
RCRA faci l i t ies and reinforces oswERrs commitrnent to cleanup
grcunC-water contaninaticn at these sites to +-he ful lest exlent
poss ib le .

Backqround

This Directive does not supersede or replace previous
Superfupd or RCRA Directives regarding ground-watei remediation
pol icy. '  -  The L989 and l -990 Di rect ives address Super fund s i tes
only and should continue to be consulted with regaid to Superfund.
poricy and Record of Decision (RoD) language. rnis updateh

'  
U.s. EPA. Considerations in Ground-Uater Renediat ion at Superfund Sites. Direct ive 9355.4-0i,

Off ice of sol, id traste and Emergency Response(ostJER), 0ctober 19, i999.

U-S- EPA. Suggested R00 Language for Vaeious Ground-llater Renrediation options. 0irective 9283.1-03,
OSUER, October 10, 1990.

& erint"a on Recycled Paper
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Directive reiterates and clarifies technical recommendations from

;;i;;-pirectives and expands upon them to address remediation
nroblems associated witir NAPLs. AIso, this Directive is'consistent 

with the- principles of the 1991 EPA Ground-Water
Protect,ion Strateq1lt; but does not specifically add.ress how

liouna-water rernei-ial activities are to be prioritized.

Ground,-water contamination is one of the most prevalent and
challenging problerns at hazardous waste sites in both the
iuperfuia in& RCRA Corrective Action Programs.- Ground-water
co'ntanination is present at more than 7ot of the sites on the
lliiiJ""f prioritils r,ist and alrnost 5Ot of the permitted RCRA
iana disposal facil i t ies. The office of pnergency a-nd Renecial
Response (oERR) completed a study i l L989'which evaluated the
periormance of 

' 
grouird-water extrlction systen-s. ope:ating at L9

si tes.  Recent ly]  an update and expansion of  th is study. l .=rbeen
completed tor 1t of the original and five additional sites-'
Theie evaluations identified hydrogeologie and contaminant
cnaracteristics as well as syslem aesign factors that nay impede
aii;-uUifity of extraction systems to achieve appropriate cleanup
levels ovei the entire area of contanination. These
Enaracteristics, l isted below, are probably more comrnon at
hazardous waste sites than previously realized and sbould be
considered during site charlcterization and conceptual model
development. 

:
L. Hydrogeologic factors: such as significant subsurface
heterogeieityl numerous low permeabil ity layers, fractured
or karst .qnii"r=, or other hydrogeologic complexities.

2. Contaminant factors: such as continued leaching of
contaminants frorn source areas, partitioning of contarninants
between ground water and. aguifer solids, or presence of NAPL
in the subsurface.

3. System clesign factors: such as poorly.designed or
irnpr-operly locited extraction wellsr or irrefficient pumping
schemes.

In particular, this Directive addresses EPArs approach at
sites involving nonaqueous phase liquid (NAPL) contamination.
Virtually all llapf,s are organic compounds (or niTtures of
compouna-s1 that are iuuniscible (resistant to urixing) with

" U.S. EpA. protecting the t lat ionrs cround U6ter: EPA'S Strategy for the 1990'.s, j - inat Report of the

EpA Ground-Uater Task Force-. Pubtication 212-1O2O,Off ice of the Adninistrator, Juty 199'1.

'  
U.S. EpA. Evatuation of Ground-lrater Extraction Rernedies. Pr.rbt icat ion EPAl54Ol2-89/054, OERR,

Septarber 1989.

'  
U,S. EpA. Evatuation of Ground-gater Extraction Remedieel Phsse t l ,  Pre-print- Pr.rbt icat ion 9355-4'

05 ard 05A, OERR.
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water.6 7 The distinct interface resulting from the water-NApl
contact does allow some NAPL to dissolve, with the degree of
aqlueous solubility varying dranatically among NAPL compounds.
The term NAPL refers to the undissolved liquid phase of a
compound, such as Trichloroethylene (TCE), and not to the aqueous
phase dissolved in water. NAPL usually enters the subsurfaCe as
a separate. l iquid phase, and may penetrate to significant depths.
As NAPL moves through the subsurface, a portion becomes trapped
in soil pore spaces (or rock fractures) and a portion may
continue to migrate. rfF'ree-phase NAPL' is the nigrating portion,
which can flow into a well. rrResidual NAPLtt is that portion
trapped in pore spaces by capillary forces, which can not
generally f low into a well or migrate as a separate phase.

In the unsaturated zone (subsurface zone above the water
table), NAPLs may release vapor phase organic contaminants to
soil pore spaces and dissolved contaminants to infi l trating
waters. In the saturated zone, NAPLs that are less dense than
water (Iight NAPLs or LNAPLs) will tend to float on the water
table while those more dense than water (DNAPLs) sink downward,
through ground water. DNAPLs may exhibit varying behavior
depending on local geologic conditions. For example, DNApLs can
move downslope along the upper surfaces of low pemeability
layers or along fractures, can form pools in stratigraphic or
structural depressions, and can sometimes penetrate low
perrneability layers via fractures. Since DNApLs are driven by
gravity, they may move across or in the opposite direction from
ground-water flow. LNAPLs tend to nigrate along the water table
surface. Both residual and free-phase NAPLs dissolve slowly,
supplying pot,ent,ially significanl concentrations of contaminants
to ground water over very long tirne periods. lfherefore, the
Presence of NAPLs nill bave a signlfl.cant influence oa the tine
frame reguired or likelihood of achieviug cleanup standardse and
should be evaluated when seleating atrpropriate remedial actions.

Cleanup standards for contaminated ground water are
generally based on protection of hr:man health and the
environrnent. For Superfund sites, site-specific Around-water
cleanup standards are established based on applicable or relevant
and appropriate requirements (ARARs) for the use classification
of the ground. water and/or acceptable hurnan health and
environmental risk levels for current and future pathways of
exposure. (ARARs include standards established under the Safe
Drinking Water Act, Clean Water Act, or applicable State
standards.) Under RCRA, facil i ty-specific rrmedia cleanup
standardsrr for ground water are established for Corrective Action

' 
U.s. EPA. Ground irater tssue: Dense llonaqueous Phase Licprids. Pr$tic€tion EPAl54Ol4-g1-002, 0ffice

of Research and Devetopnent(ORD)/OSt,ER, Xarch 1991,

' 
U.S. EPA. Dense llonagueous Phase Liquids -- A lforkshop Srmnary. Pr.rbticatim EPAI6OO1R-9?/030, ORD,

February 199?.o - '
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facilities using applicable human health and environmental
standards and/oi aileptafle health/environmental risk levels. In

ahi; Oirective the te-m rrcleanup standardsrf will be used in

reference to appropriate cleanup levels for both the Superfund

and RCRA Programs.

Obj ective

Recommendations are provided for investigation and

remediation of contaninatea ground water for both Superfund sites

and RCRA Corrective Action ficilities. This reconmended guidance

i- pt"="nted for each response sta99, including investigation,

"iriy 
or inr-erirn action and remedy irnplernentation. Actions at

each site should be tai lored to t le specif ic condit ions and

applicable requirenents at that site.

In addLtion to data col lected during site investigatl 'on,
data obtaiued during response actions (interin and final) sbould

be sonsLdered tor uie tni 1) furtber cbaracterizLng tbe site and

iefining the conceptual model for site coutamination; and 2)

evatuating tbe design and operatiou of remedial actions for the

s i t e .

fmplementation

I. OSWER GROUND-WATER POLICY

A. Invest igat ion

The following reconmended activities focus on identifying
the nature and exf,ent of ground-water contarnination; contaminant

sources; the conceptual rnoael for contaminant migration and fate;
poiential ly appropliate early respon_se_actions; and site factors

tnat rnay airelt tire tine frame or likelihood of achieving cleanup

standards. These activit ies should general ly be performed at

super.fund sites or RCRA faci l , i t ies by EPA' potential ly
relponsible parties, owner operators or other entity responsible
for such activit ies.

L. Tbe likelibood of subsurface NAPL, contaminatiou sbould be

evaluated as a part of al l  site investigations. _The potential
presence or absence of LNAPL or DNAPL should influence the
inethods chosen for site characterization and remediation,

fari icufarly in the case of DNAPL. Certain site factors (such as

Ln" types of chemicals released, types of industrial processest

chemical storage and waste disposal practices at the sit'e) can

indicate the p6tential likelihood of NAPL occurrpn^ce. These
factors shoulb be evaluated (see EPA Fact Sheet) '  from site

o

a

U.S.  EPA. Fact
9355.4-07FS, oS| 'ER/R.S.

Sheet: Estimating Potentia[
Kerr EnvirorrnentaI Research

for occurrence of DNAPL at Superfund Sites. Pubtication
Laboratory (RSKERL), Jarruary 1992.
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historical information and other data prior to init iat ing f ield
investigatory work.

2. f f  NAPL contaniuation is l ikely, characterizatl .on of the
potential nature and extent of sucb contamiuation is reconmended
to determine appropriate remedial actious. For these sites, a
review of exist ing data and collection of subsurface inforrnation
should be performed to:

a) suggest areas where LNAPL and/or DNAPL may be present;

b) to confirm the presence or absence of NAPL in these
areas, to the extent practicable; and

c) i f  NAPLs are present, to estimate their extent.

Such information could include delineation of NAPL source
areas; delineation of the types of subsurface features that couLd
act as DNAPL conduits or traps (in order to determine where it
rnay have accumulated) i measurement of vertical variation in
aqueous contarninant concentration, especially above low
permeabil i ty layers; and inspection of soi l  samples (or rock
cores) for NAPL, both above and below the water table. For DNAPL
contamination, the subsurface stratigrraphy and structural geology
can play a more irnportant role than ground-water flow in
controlling gravity-driven DNAPL transport. If ptanned from the
beginning, col lection of this information can be conbined with
other efforts sucb that investigation costs and t ine frarneE
should not be greater than current leve1s, for nost sLtes.

The degree of effort expended in locating DNApL
accumulations should be based on the degree of characterization
necessary for remedy selection. Locating DNAPL in small
stratigraphic or structural discontinuit ies is generarry not
possible. Hohlever, efforts should be made to identify subsurface
geologic environments where DNAPL accumulations rnay be present,
such as topographic varleys in the bedrock surface or other
potential traps forrned by soil  layers, by ( l i tholog.i-c or
structural) geologic boundaries or by other features. ft is
reconmended that characterizing efforts focus on those locations
where DNAPL accumulations are more likely to be present and which
are more likely to be found using applicable exploration method,s
(conventionar or innovative). characterizing the potential
nature and extent of DNAPL contamination will provide a better
understanding of the sources of contaminants to ground water and
of contarninant flow paths fron these sources. Also,
characteristics that influence travel times for aqueous
contaminants, such as partiti-oning between soit and grround water,
should general ly be estinated. This addit ional lnformation can

efellars
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facilitate selection of, appropriate renedial actionse and can
provide a more reliabla basis for estinating tine franes f,or
various ground-water renedial action alternatives and the
likel.ibood of achieving cleanup standards.

3. Caution should be exercised to prevent furtber nigration of
sonteminants via boreholes, especially DNAPL, nLgratLon. A
reconmended investigation strategy is to drill in expected DNAPL
zones after subsurfice conditions have been characterized by
drilLing in surrounding DNAPL-free areas (the ltoutside-inrl

strategy). In DNAPL zones, dri l l ing should generally be
rninirniied and should be suspended when a potential trapping layer
is first encountered. Drilling through DNAPL zones into deeper
stratigraphic units shoulcl be avoided. Also non-invasive
methodi, such as geophysical or geochenical suriveys, can be
useful at some siies to roughly define subsurface geologic or
contaminant conditions.

B. Early or Interim Action

The following reconmended activities focus on
preventing/rninimiiing furlher migration of contaminants as early
is possible, preferably before a final remedy is selected. These
act-ivities should geneially be performed at Superfund sites or
RCRA facil i t ies by EPA, potentially responsible parties, owner
operators or othei entity responsible for such activities.

l-. Contain the plune ear1y. Aqueous phase contaminant plurnes
should generally Le contained early, while determining what
further remedial act,ion is needed. A containment systern, such as
pumping to control hydraulic gradients or other method, should be
irnpienented expeditiously in order to prevelt/ninirnize migration
of contarninantl. Early Lontainment rnay lirnit the area over which
future restoration is required and is especially important at,
sites where the plume is migrating rapidly or may contaminate
water supply wells or environmental resources. The system should
be monitoiea to detennine the effectiveness of containment and
changes in contanrinant concentrations. Monitori.ng data can
provide infor:uration useful for further site characterization and
ilso for remedial design. fn addition to containment, extractj-on
systerns can be used to rernove dissolved contaminants in zones of
high concentration or rrhot spotsw, although this may not be
effective in zones containing NAPL. Treatment of ground water
extracted for plume containment nay be required, if contaminant
concentrations are above standards appropriate for the type of
discharge selected, such as I{PDES permit requirernents.

'U.S. 
EPA. Fact Sheet: Information Required to Evatuate Renrediat Activi t ies for OIIAPL at Superfund

Sites. In preparation, by oSIJER/RSKERL.
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2. Ertract f,ree-pbase NAprr early, shere possLbre. Free-phase
NAI{, should.generally be removed from the subsurface as aJearly
action to minirnize further nigration and to remove sources of
further contaminants to ground water. Free-phase NApL can be very
mobile in the subsurface environment. wheri free-phase DNApL is
encountered in routine excavations or borehores, iL shourd be
removed expeditiously by purnping or other direci, extraction
rnethods. 'Where accumulations of free-phase DNApL are confirmed,
additional efforts should generally be undertaken to estinate
their extent and to inplemtnt renoial. Knowledge of structural
georogic features which trap or linit DNAPL nigiation can be
useful for desigrn of removal methods. LNApLs ire somewhat easier
to locate and remediate than DNAPLs because they tend to float on
the wate:r table. Erpeditiou'; removal of free-phasco LNAPL j.s also
reconmended.

Ior_Superfund sites where NAPL contanination is suspected,
EPA should include a free-phase NAPI removal provision iir tfre
Remedial rnvestigation/Fea3iuirity study (Rr/Fs) staternent of
work for Fund-lead sitesr o! in the work €o 

-Ue 
berfomed section

of the RI/FS consent order for Enforcenent-lead sites. "Lt sit,es
with. ongoing RrlFs work, this wourd reguire nodifying the
existing consent order or staternent of work. anolrrei option
available at Enforcement-read sites is for EpA to issue a
separate removal order (consent or unilateral) reguiring a pRp to
extract free-phase NApL expeditiousry after discovery. At all
sites, the on-site contraclor should be required to irotify the
EPA Remedial Project Manager within 24 houis after the initiaf
discovery of free-phase wApl. For RCRA corrective Action
facil i t ies where NAPLs are suspected, EPA should include a free-
phase NAPL removal provision either in the Corrective Action
Permitr or in the Interim Measures portions of the RCRA Facility
rnvestigation/corrective Measures sludy (Rrr/clr{s) order, and,/or
require that NAPLs be addressed expeailiously in the context of
Addit'ional Work Provisions in the order, thr6ughout corrective
measures implementation. ff a perrnitted facility will not address
free-phase NAPL removal voluntarily, a permit noaitication may be
necessary.

3. rnit lation of early actions sbould take place as sooD as
possible after a probleu is identif led tbat eitUEr requir-s au
expeditious response or for whicb an earry action is ipproprLate.
Early refers to the tirning af the action witn respect Lo oltrer
?it9 response actions. For superfund sites, earr! actions may
include removal.actions, interim actions, oi earr| f inal acti|ns.
superfund interim actions are remedial responses Lhat are
init iated prior to finar remedy selection, which should be
consistent with and not precrude impleneniation of the final
rernedy- For RCRA Corrective Action facilities, interim measures
can be used as early actions. RCRA interin measures are those
reguired to nitigate or elirninate releases, or to preventrrfurther degradation of the rnedium which may occur if remedial

efellars
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action is not init iated expeditiouslynlo. More freqrrent use of

interirn measures has beenorrecornmended by the recently adopted
ilRA-si.uif iration Effortlr. Stabil izat-ion includes rnit igating
i"1".="= ana pieventing the further spread of contamination as

th; i irst phaie of RCRA corrective action. For botb progFnsr-

.i"f i-""i i io" should be coordinated with final remedies suah that

;;;; '" i"-ln. f irst phase of the overall remedial action.

Determination of whether and when to implernent the early

r"=poiJ"-"Eii""= reconmended above should be based on existing
infLrnation concerning the location of contaminant sources,
Iocation of and risk Lo human health or environmental resources'

rate of plume expansion, stage of plume or NAPL characterization,
nature and locat-i.on of free-fnase NZrpLs, pot:ential. for j'nducing

undesired movement of dissolved or NAPL contaminants, subsurface

;;; idi" conditions, feasibil+ty o,f the action, and best
pi"i"i=iona1 judgernent. Caution should be exercised to prevent

iiiffing or pi*plng operations from inducing further nigration of

free-phise Ollapi. 
-Ca-re 

is especially. inPortant il fractured or

karst'media because DNAPL can penetrate fine fractures or
solution channels-

4. Early or i1rterim actions should be appropriately docurnented'
for Super?una sites, the need and rationale for selecting a

;;;";;i-iction shouid be documented in an Action Memorandum. The

"""a 
i"a rationale for selecting actions under renedial authority

if;t"; i; ""t i"tt=, 
earry interim actions{ 9r earty f_inal actions)

snouta be documented in a Record of Decision. For RCRA
i""i i i t i"", interim measure decisions should be docurnented in the

enforcement order, in the negotiations section of the facil i tyrs
;i lGi;trative Record and in-the statement of Basis. sorne
interim measures (as determined by EPA) at RCRA facil i t ies may

reguire an approved interim measures work plan under. the
enforcement oider, a perrnit modificationr.or an additional order.

For both RCRA and'Suplrfund actions, a brief summary of site data

collected during fieia investigations should be sufficient to

docurnent a probiem j-n need of an expeditious response' In
addition, a concise description and comparative analysis of, the
alternatives consiflered sh-ould be prepared in accordance with
exist ing guidance- '"

'o 
corre"t ive Action for Sotid lraste t lanagefiEnt Units (st j l , lus) at hazardous raste management facit i t ies;

(proposed subpart S Rute 40 CFR 2&-540, (a) and (b)) '

EpA. gemorandrm: Logrance (Office of Sotid llaste) ard Dianord (Office of llaste Programt

to Regions t-X l jaste U"n"g"*nt Division Directofs, rrt lanaging the-Corrective Action Prograrn for
Enforcement) to Regions t-X lJaste l{anagerent Division Directofs, t t l lanaglng tne C0

inv i ronrnent iL  Resu( ts :  The RCRA Fac i t i i y  S tab i t i za t ion  Ef fo r t , ' t  Oc tobr  ?5 ,  1991 'Envi ronmenta I

EpA. Fsct Sheet: Guide to Devetoping Superfr.rnd llo Action, Interim Action, ard Contingency

Pubtication 9355.3-02FS-3, OSllER, Aprit  1991. ,-RerEdy R00s-
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C. Remedv Implementation

While early response actions should focus on
preventingr/nininizing further contaminant nigration, the
followingr recommendations focus on restoring ground-water
quality, to the extent practicable, after a final remedy is
selected.

1, RenedLal actions/measures for contaminated ground water
should generally be in;llenented l.n a phased approacb. In a phased
rernedial approach, actions are rnodified or are succeeded by
different (but compatible) or more comprehensive actions in
subsequent phases. This approach can improve the ef,fectiveness
and efficiency of cl.eanup. The first phase conld include
containment or source removal actions arrd should be implemented
as early as possible in the site response process, preferably as
an early response action. A phased approach is especially useful
where uncertainty exists regarding the abil ity of the selected
remedy to meet cleanup standards, such as in areas of complex
hydrogeology or contaminant distribution, or where DNAPL has been
confirmed or is strongly suspected.

2. Ground-water remedial actions should be designed to Lnclude
careful monitoring and provisions for nodifying tben over tine to
improve their effectiveness and efficiency. For ground-water
extraction (or gravity drainage) systems, performance monitoring
data should be collected to define changes in agueous
concentrations within and outside the general plume area, ds well
as responses in the potentiometric surface. For extraction
systems, concentration data should be obtained from non-pumping
wells, and potentiometric data from both purnping and non-punping
we11s. Monitoring dat,a should be periodically assessed and
should generally be used to suggest systern rnodifications which
provide mone effective or efficient attainment of cleanup
standards.'- (For these evaluations, ground-water flow and
contaminant transport models can be very useful.) Such
modifications may include: increasing or decreasing the
extt. 'action rat,e, init iatJ-ng a pulse<! purnpi-ng s.:heduleo install ing
additional extraction wells (or drains), or ceasingr extraction at
wells where the aguifer has been restored. Monitoring should be
used to assess the effectiveness of the nodifications implemented
and can be used to re-assess the tirue frame required to achieve
cleanup standards. Such changes may need to be reflected in
appropriate decision documents, depending on the specific
reguirements of each program.

u.S. EPA. General l ' lethods for Remedial,  operation Performance Evaluations, Pre-print Draft.  RSKERL,
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3. After a ground-water renedy is inplenented, nodlflcatioa of
remedial aetioa objectives may be warranted where cleauup
standards cannot De achieved, due to tecbnical inpracticability
frou an eugineering perspective. There are three overall
reguirements for such modification:

a) demonstration of technical irnpracticabil ity to the
satisfaction of EPA (or other ent,ity responsible for making
decis ions at  the s i te) ;

b) EPA issuance of a technical irnpract,icabil ity waiver (40
cFR 300.430 ( f )  (1 )  ( i i )  (c )  (3 )  )  fo r  Super fund s i tes ,  o r  a
permj.t or order rnodificaf.ion fo-r RCRiA fagilities (Pr:oposed".
4 0  c F R  2 5 4 . 5 2 5  i d )  ( 2 )  ( i i i )  a n c l  2 6 4 . s 3 1 ) ' * i  a n d

c) EPA determination of alternative remedial action
objectives.

Also for Superfund sitesr 6n Explanation of Significant
Differences (ESD) or Record of Decision (RoD) Amendment wil l be
reguired to document the changed remedial action objectives. A
ROD Amendment, is required if the remedy used to meet the
alternative remedial action objectives is fundamentally different
from either the remedy selected or the contingent remedy defined
in the ROD. It is highly reconmended that the public be given an
opportunity to comment if an ESD is used for this type of change.

4. EPA w111 make its determination oD whetber or not aquLf,er
restoration to cleanup standards is tecbnically inpractiaable for
a given site baged upoD EPA approved data, supportiag analysis
and site characterization whiah justif ies suab a deter:uination.
This information should include some or all of the following:
contaminant characteristics; hydrogeological conditions;
contaminant distribution and potential subsurface nigration;
performance of aquifer restoration or other response actions
attenpted; availabil ity of alternative technologiesi an estirnate
of the degree of resitoraticln that qri l l  he achi.evable at the site,
wherSi aptrllicabie; and additional inforrnation deemed necessary by
E P A . ' -

Atthough not final, tnost of the proposed Subpart S Rute, Inctrding these sections, may be used as
Euidance. The speclfic requirements m.rst generatty be inposed ln the permlt or order and;uitif ied on a
case'by'case baslc. (See: U.s. EPA l{enn, truse of Proposed Subp€rt s Corrective Action Rute as Guidance
Pending Prorrutgation of the Final Rulertr Friednan (office of General Counset) to Regional Counset RCRA
Branch Chiefs, ltarch 27,1991.,

. 
o 

Further Euidance cotrerning technicet ard adninistrative re$Jirements and other issues reLated to
technical inpr"ecticabitity of gror,nd-rater restoration is currenttytnder devetognent by an OSITER rorkgroup.
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rn characterizing site hydrogeology and contamination, EpA
will consider both aqueous and nonaqueous phase contaminantsr ds
discussed in Sect ion I .A.2. ,  above. Evaluat ion of  the
perfonnance of aquifer restoration or other response actions
should generally incrude a description of each iurprenented
restoration, source control, or other actioni and a discussion of
results achieved and modifications nade to improve the
effect iveness of  the act ion,  as discussed in sect ion r .c.2.  rn
evaluating the avairabirity of other technologies (which nay
include fierd test,ing if reguired by EpA), EpA wili consider new
conventionar and/or innovative technorogies which could
practicably achieve compliance with cleanup standards.
Estirnation of the degree of restoration achievabre, when
applicable, should kre based cn the results of aguifer restoraticn
effort,s over a suffic:i-ently long tine frame to allow meaningful
predictions for that particular site.

5. rf a deteruination of technical inpracticabil ity is uade,
EPA will also determine alternative renedial action oUjectives
which protect buman bealth and the environment and are
appropriate, based on site conditions. EpA will reguire that
exposure to contaminated ground water be prevented, and to the
extent practicabre, that further contarninant migration be
prevented. where applicabre and to the extent practicable, EpA
will generally also require reduction of the areal extent of the
dissorved contaminant prune and removar of subsurface NApLs.

Arternative rernedial actions that prevent exposure to
contaminated ground water and those which prevent contaminant
migration will be reguired to continue for as long as contaminant
concentrations remain above cleanup standards. operation and
maintenance of these systems rnay be reguired for very rong or
indefinite tine frames. Exposure prevention actions-nay include
alternative water supplies or institutional controls. l{ igration
prevention actions may incrude hydrauric aradient contror by
pumping or physical containment, measures, which shourd address
both aqfueous and nonaqueous contaminants. Containment systems
must also be noni tored to demonstra{:e the-tr e:tlfectiveness. New
conventional and/or innovatrve containrnent technologies should be
considered where they have the potential to provide rong term
cost savings and effectiveness.

Wlrere applicable and to the extent practicable (as
determined by EPA), reduction of the areal extent of the
dissolved contaminant plurne should be an alternative remedial
action objective. Evidence from operating systems indicates that
ground-water extraction systems can substantially reduce the
areal extent of dissolved contaminant plunes. Thus, restoration
(to cleanup standards) over portions of the contaminated aquifer
can be achieved, even if restoratisn of the entire aquifer-is not
possible. Shrinking the plune will reduce the area over which
health/environrnental protection is dependent on the maintenanceo
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of engineered systems and insti tut ional controls. This wil l
increase the reliability of the remedy and decrease long term
operating costs. Monitoring will be required in order to
demonstrate the extent of plume reduction achieved.

Where appticable and to the extent practicable (as
deterrnined by EPA), removal of subsurface NAPLs should be an
alternative rernedial action objective. NAPLs dissolve slowly,
supplying potentially significant concentrations of contaminants
to ground water over very long tiure periods. Rernoval of these
sources, from both the unsaturated and saturated zones, will
abate continued aquifer contamination. In some cases, remedial
actions to remove these sources will be rnore econornical than lortg
term extraction and tr:eatment of the contarninated ground water.
Source removal could include excavation, in-situ soi l  treatment,
extraction of free-phase NAPL, or enhanced recovery of residual
NAPL. Accumulations of free-phase LNAPL and DNAPL, which were
not removed as an early action, should generally be removed
during the final remedy, to the extent practicable. Furthermore,
because the mass proportion and spatial extent of residual NAPL
is usually much greater than that of the free-phase, nelt
conventional and/or innovative technologies should be considered
for enhanced recovery of residual LNAPL and DNAPL from the
subsur face.

II.  ON-GOINC PROJECTS

Through the Technical Support Prograur, the Office of Solid
Waste and Emergency Response (OSWER) is supporting a long-term
research effort by the Robert S. Kerr Environnental Research
Laboratory (RSKERL) to evaluate innovative technologies that will
improve our ability to remediate contaninated ground water. This
will include technologies with potential for removing NAPL from
the subsurface. OSWER wil l  also be working cl-osely with RSKERL
to develop fact sheets and guidance'on site characterization,
remediation, and performance rnonitoring for DNAPl-contaminated
s i tes . Additionally, the office of Emergency and Rernedial
Response (OERR) ha.s initiated. a sun'ey to deterrnine the potential
number of existing Superfund sites where DNAPL contarnination is
l ikely. This year-long suryey wil l  help to assess the
significance of this problern for the Superfund prograrn. oERR is
also supportinlt a National Research Council (NRC) study,
rrAlternatives for Reducing. Risk from Existing Ground-Water
Contaminationrt that will assess the current state-of the-science
concerning ground-water remediation and look at alternative
approaches for addressing ground-water contamination. The NRC
study is scheduled for cornpletion by Septenber 1993.

A technical workgroup has recently been established within
OSWER to develop further guidance concerning waivers due to
technical irnpracticability for ground water. Participants
include OERR, Off ice of So1id Waste (osw), off ice of Waste

o
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Programs Enforcenent (OWPE) and the Ground Water Forurn. One or
more guidance documents are planned for developnent in L992.
Another workgroup, Ied by the Office of Enforcement, is
developing model consent decree language addressing a technical
impracticability waiver process for implenented pump and treat
remedies at Superfund sites.

r ina1Ly, oSwER wilL continue to learn from program
experience. Many ground-water remediation systems are now in
either the desigln or the construction phaser so our data base
wil l .  grow signif icantly over the next few years. We wil l  be
monitoring these systems closely and wiII continue to irnpiove
EPArs approach to assessing and remediating contami.nated ground
water .

If  you would l ike addit ional information please contact Ken
Lovelace (Hazardous Site Control Division/OERR) at FTS 678-8362,
Dave Bartenfelder (Penoits and State Prograrns Divisionl0Sw) at
FTS 260-9828 or Matt Charsky (CERCLA Enforcement Divi-silrn/OWPE)
a t  F T S  2 6 0 - 9 8 0 5 .

XOTICE: fhe poticies ard procedures set out in this docurrnt ane fnterded sotety for the guidance of
response personnet. They are not intended, nor c€n they be retied uPort, to create any rights, substantive
or procedurat, enforceabte by any party in t i t igation r i th the United States. EFI off iciats may decide to
fot ior this guidance, or to act at variance Hith these poticies and procedures based on an anatysis of
specif ic si te circrmstances, ard to chenge them 8t any t irre r i thout ptbt ic notice,

:
'U.S. Gov€{nmenl Printir€ Oflice:
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