Table 4. Summary of Evaluation and Comparison of Remedial Alternatives
Feasibility Study, OUCTP RI/FS, Former Fort Ord, California

Remedial Alternative

EPA CERCLA Evaluation Criteria

Overall Protection of
Human Health and the
Environment

Compliance with ARARs

Short-Term
Effectiveness

Long-Term Effectiveness and
Permanence

Reduction of T, M, or V
Through Treatment

Implementability

Capital Cost
(millions)

0&M Cost
(millions)

Total 30-Year
NPV Cost
(millions)

Regulatory and Community
Acceptance

Remedial Alternative
1

No Action With
Monitored Natural
Attenuation (MNA)

(All Aquifers)

Would not provide
significant protection
because it takes no action to
control potential exposures
or sources of contamination
other than MNA to monitor
the status of the plumes and
implement a contingency
for wellhead treatment if
COCs are detected in water
supply wells in the Lower
180-Foot Aquifer.

Would not comply in the short
term with chemical-specific
and action-specific ARARs.

However, it is assumed (1) the

vertical conduits will be
eliminated to prevent further
migration of the source of

COCs into the lower aquifers,

(2) the COCs in groundwater
would naturally attenuate over
time to below ACLs, and (3)
eventually comply with
ARARs. However, a “non-
attainment zone” may need to
be established to comply with
such ARAR:s in all three
aquifers which rely on MNA.

Would not be effective in
the short term at
achieving RAOs, but
would be effective in the
short term regarding its
implementability. It
would take
approximately 2 months
to install new monitoring
wells and establish the
MNA program, with
limited potential risks to
workers or the
community, as these
procedures are frequently
conducted according to
approved SOPs.

Would have unknown long-term
effectiveness and permanence
because it would not actively

remediate or contain the plume,

and the residual risk for potential
groundwater users would remain
until natural attenuation of COCs
occurs over a period of 30 or
more years. This alternative
employs reliable risk controls via
wellhead treatment of water
supply wells in the Lower 180-
Foot Aquifer if COCs are
detected in these wells.

Would not actively reduce
T,M,V of COCs through
treatment. Some reduction in
these parameters would be
achieved via natural
attenualion processes over an
extended period of time, and if
COCs are detected in water
supply wells in the Lower
180-Foot Aquifer and
wellhead treatment is
implemented.

Would be easy to implement
from a technical perspective
because it only involves
monitoring well installation
and long-term MNA and
reporting, for which the
required equipment, skilled
labor resources, permits and
approvals would be readily
available. However, would be
difficult to implement from an
administrative perspective
(gaining regulatory approval/
community acceptance)
because it would not comply
with ARARS nor actively
remediate the plumes, which
are migrating offsite.

$0.56

$2.19

$2.75

Acceptance will be determined in the
Proposed Plan and ROD. Not likely to
be acceptable because it does not take

action to achieve ACLs in a timely
manner, and would not comply with
ARARSs nor actively remediate the
plumes (except through natural
attenuation over an extended period of
time), which are migrating offsite.
However, if a “non-attainment zone” is
established for the duration that MNA
would take to achieve ACLs and the
other alternatives are determined in the
remedial design phase to be technically
or economically infeasible, this
alternative may be acceptable.

Acronyms
ACL = aquifer cleanup level

ARARs = applicable or relevant and appropriate requirements

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

COC = chemical of concern

EPA = US Environmental Protection Agency
GWET = groundwater extraction and treatment
MNA = monitored natural attenuation

0OU2 GWTS = Operable Unit 2 Groundwater Extraction and Treatment System
PRB = permeable reactive barrier
RAOs = remedial action objectives

ROD = Record of Decision

SOPs = standard operating procedures
T,M,V = toxicity, mobility, volume
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Table 4. Summary of Evaluation and Comparison of Remedial Alternatives
Feasibility Study, OUCTP RI/FS, Former Fort Ord, California

EPA CERCLA Evaluation Criteria

Remedial Alternative i . Total 30-Year
Overall Protection of ’ ) Short-Term Long-Term Effectiveness and Reduction of T, M, or V — Capital Cost 0&M Cost Regulatory and Community
Human Health and the Compliance with ARARs ; Implementability NPV Cost
: Effectiveness Permanence Through Treatment millions millions Acceptance
Environment ( ) (¢ ) (millions)

Would require a moderate
level of effort to implement
from a technical perspective

because it involves installation
of several hundred injection
points/recirculation wells and

Would be effective in the equipmen(, extraclion wells,
e piping, and monitoring wells,
SHont fcpatachieving as well as long-term treatment
Bgh, e ol e system o ge;atiom and
effective in the short Would actively reduce it air{fenancg T prl
Remedial Alternative term regarding its T,M,V of COCs and o long
: ; ot : = MNA and reporting over a
2 Would provide the greatest implementability. It achieve reduction to below S F AN el
In Situ Enhanced protection because it is Would comply with chemical- would take Would h ionifi I ACLs throughout the entire P h ; yd i ? Acceptance will be determined in the
: ‘ ted to reduce specific and action-specific approximately 6 months ol aaye signiteant ang-teen lume via in situ enhanced { frquited cquipsoL Proposed Plan and ROD. Likely to be
Biodegradation (A- G 4 P e g PP y effectiveness and permanence FHIHEE VAL 1L SUE i skilled labor resources po re y
Aquifer): groundwater COCs ARARs within the A-Aquifer to install the lactate : ; 3 biodegradation treatment in : 2 acceptable because 1t would protect
quifer); . . ool < : because it would actively remediate 2 : permits and approvals would :
throughout the entire A- and Upper 180-Foot Aquifer injection/ recirculation ; ; the A-Aquifer, GWET in : : human health and the environment;
Groundwater < : and contain the A-Aquifer and be readily available. Would ;
E 5 d Aquifer plume to below because ACLs could be wells and implement the Unper 180-Foot Aquifer plumes the Upper 180-Foot e L would comply with ARARs; and takes
Xtraction and ACLs within 15 years and achieved within 15 years. In first injection within the pp : 4 PIIMES. Aquifer, and natural : | niad action both in the short and long term to
Treatment Within : : : This alternative employs reliable : implement from an $4.63 5491 $9.54 : 2 :
2 GW the Upper 180-Foot Aquifer the shorter term, however, a A-Aquifer, and install an b ool e ot it s attenuation processes sl b tive perbpectiv achieve ACLs in both the A-Aquifer and
CI)ISJO FG - (Ui? pe.r in a similar timeframe. “non-attainment zone” may extraction well and tie-in lurj'les = wscllh:adgtrcatmcnt of throughout OUCTP and Cetitin sre i tc]: Zp mvzlf Upper 180-Foot Aquifers, while
-Foot Aquifer); Long-term monitoring need to be established to tothe OU2GWTS | P s e e in the Lower. | SPecifically inthe Lower | (8708 P8 200 TR0V including contingent wellhead treatment
Monitored Natural would also be conducted comply with such ARARs in within the Upper 180- 18 O_FUEF X wifer if COCs are 180-Foot Aquifer, with ficonse it Wgu] d E:wi de the of water supply wells in the Lower 180-
Attenuation with with wellhead treatment the Lower 180-Foot Aquifer Foot Aquifer. There S dqin thess walle additional reduction in this i Srotcction aFr,l 3 compl Foot Aquifer if COCs are detected in
Wellhead Treatment contingency as under which would rely on MNA. would be potential risks ; aquifer if COCs are osLp Pl these wells.
. : : with ARARs through active
Contingency (Lower Alternative 1. to workers or the detected in water supply L ;
. 3 remediation of the A-Aquifer
180-Foot Aquifer) community; however, wells and wellhead .
o and Upper 180-Foot Aquifer
these procedures are treatment is implemented. :
fr plumes using proven
equently conducted :
3 technologies, and would also
according to approved G
include long-term MNA over
SOPs. :
a period of 30 years to assess
the status of the all three
aquifer plumes, as well as a
contingency for wellhead
treatment in the Lower 180-
Foot Aquifer if COCs are
detected in water supply wells.
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Table 4. Summary of Evaluation and Comparison of Remedial Alternatives
Feasibility Study, OUCTP RI/FS, Former Fort Ord, California

EPA CERCLA Evaluation Criteria

OU2 GWTS (Upper
180-Foot Aquifer);

Monitored Natural
Attenuation with
Wellhead Treatment
Contingency (Lower
180-Foot Aquifer)

years and the Upper 180-
Foot Aquifer within a
shorter timeframe. Long-
term monitoring would also
be conducted with wellhead
treatment contingency as
under Alternative 1.

because plume capture
could be achieved. In the
shorter term, however, a
“non-attainment zone” may
need to be established to
comply with such ARARs
in the A-Aquifer and the
Lower 180-Foot Aquifer
which would rely on MNA.

GWET in the Upper 180-
Foot Aquifer, and natural
attenuation processes
throughout OUCTP and
specifically in the Lower
180-Foot Aquifer, with
additional reduction in this
aquifer if COCs are
detected in water supply
wells and wellhead
treatment is implemented.

implement this alternative are
assumed to be available, This
alternative is anticipated to be
moderately difficult to
implement from an
administrative perspective
(gaining regulatory approval/
community acceptance)
because it (1) would only
remediate groundwater and
comply with ARARSs in the
portion of the plume
immediately downgradient of
the PRB in the short term, and
(2) would not have long-term
effectiveness and permanence
due to the limited lifespan of
the treatment media
(approximately 20 years as
compared to the 50 years
estimated to be required to
achieve ACLs based on
groundwater modeling).

only have an expected effective
duration of 20 years compared to
the 50 years anticipated to be
required to achieve ACLs, and (2) it
relies on natural attenuation
processes to reduce COCs below
ACLs in the majority of the plume
that occurs upgradient of the PRB
location.

to install an extraction well
and tie-in to the QU2
GWTS within the Upper
180-Foot Aquifer. There
would be potential risks to
workers or the community;
however, these procedures
are frequently conducted
according to approved
SOPs.

Remedial Alternative |  Qverall Protection of § ; ‘ Tefal30-Year ;
Human Health and the Compliance with ARARs Short-Term Effectiveness TongTermEifectivencss and Reduction gt 1,01, 00 Implementability Capl'ta'l fnet 0&,M, g NPV Cost Regulstory and Community
tionment Permanence Through Treatment (millions) (millions) - Acceptance
(millions)
Would require a high level of
effort to implement from a
technical perspective because
it involves conducting a field-
scale pilot study to ascertain
its site-specific effectiveness,
followed by a full-scale
installation of a deep barrier
that must be tied into the
underlying FO-SVA using
specialized techniques and
Would actively reduce placement of iron materials
;‘,M,V Ocl;COCs “fithinftl;le using innovative slurry
Would not be effective in owngradient portion of the injection techniques. It also : Pt
Would only comply with the short term at achieving A pilot study would be needed to A"A‘I“ifef plume for a includes installation of an 1;:;?;;1?;1‘:::125 dg%%n?}[l}ii;g;l:
y istica soeoiteand RAOs, and would not be verify effectiveness, injection period of approximately 20 extraction wells and GWET wheth e this ilteeeaitos swocld he
Remedial Alternative _ _ action-specific ARARS effective in the shon term techniques and barrier al ignment. years (t}}e expected fqr the Upper 180-Foot acceptable because it would only protect
3 Would provide protection within the A-Agqiifér regarding its Would be somewhat effective in the effective lifespan of the Aquifer, as well as long-term Bugisr health and comply. with AR AR
In Situ Permeable over the long term because irmediately downgradient implementability. It would long term because the PRB would PRB),_ and could achieve treatment system operations immediately downgradient of the PRB in
Reattve Barser it is expected to reduce of PRB in the short term take approximately 2 years actively rf:mediate_ and contain ic T“fdl{cnf’“ to below ACL'S and maintenance, anq long- the A-Aquiferin the short term. A pilot
(PRB) (A-Aquifer); groundwater COCs butwouldeveninally ? to conduct a pilot study to | downgradient portion of A-Aquifer | Within 50 years through in term MNA and reporting for a el e e o v
throughout the majority of I iod of 50 verify effectiveness and plume for a period of approximately situ PRB treatmem and period of 30 years. However, dectiveiis TioWeves ifd Yt
Groum.]water the A-Aquifer plume to T yWOViga pem‘il = th then install the PRB within 20 years. Howeyver, it is not natural attenuation the required equipment, ttai t h tab],' hed for th
Extraction and below ACLs within 50 ycgrs' ;) i;lﬂ chilgy l.r;. “ | the A-Aquifer. Would be anticipated to provide permanence | Pprocesses. Would actively skilled labor resources, $8.73 $4.42 $13.15 31“,::;::1:;23 eﬁ:j it \\:zufd mol:e t:
Treatment Within 3 i e i) effective in the short term because (1) the reactive materials reduce T,M,V of COCs via permits and approvals to ’ : : achieve ACLs irl: the A-Aqiifenand e

other A-Aquifer alternatives are
determined in the remedial design phase
to be technically or economically
infeasible, this alternative may be
acceptable. Would achieve ACLs in the
Upper 180-Foot Aquifer via GWET,
with wellhead treatment of water supply
wells in the Lower 180-Foot Aquifer if
COCs are detected in these wells.
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Table 4. Summary of Evaluation and Comparison of Remedial Alternatives
Feasibility Study, OUCTP RI/FS, Former Fort Ord, California

EPA CERCLA Evaluation Criteria

Remedial Alternative Overall Protection of . Total 30-Year
= i i Capital Cost 0&M Cost i
Human Health and the Compliance with ARARs Short-Term Effectiveness Latg-Term Effeetivences and Reduetion oL T, Moor Implementability p. , o NPV Cost Regulatory and Commuonity
! Permanence Through Treatment millions millions Acceptance
Enviro t ( ) ( ) i
YN (millions)

Would require a moderate
level of effort to implement
from a technical perspective

because it involves installation
of horizontal extraction wells
piped beneath a road, and
construction of treatment
system, piping, and
monitoring wells, as well as
long-term treatment system
operations and maintenance,

Would be effective in the
short term at achieving

Remedial Alternative Would comply with 4 RAO; s the th and long-term MNA and
4 et chemical-specific and ORBZAGE RoIuan oty ; reporting over a period of 30
i Would provide significant A-Aquifer plume, and Would actively reduce

action-specific ARARs years. However, the required

Gm““‘_iwatﬁf protection because it is sitlinibe it sF e would be effective in the Would have sigmificant long-term T,M,V of COCs and ecnivment. skilied 1abor Acceptance will be determined in the
Extraction and expected to reduce : jonity o short term regarding its vt & achieve reduction to below Guapricrt, AL Proposed Plan and ROD. Likely to be
Treatoient (A= A-Aquifer and entire Upper | . e effectiveness and permanence y resources, permits and .

reatment (. groundwater COCs : implementability. It would : . : ACLSs throughout the entire : acceptable because it would protect
Aquifer); throughout the majority of L§h:Footauifer Desauise take approximately 4 gl S A e g lume via GWET in the A- APPTON Sioillc DEteadlY human health and the environment;
the i—A uifer ]'Lme);o ACTsconld bo sshievsd montll:sp to install l)l(ne and Sentin the A=iAuiferand pA vifer and Upper 180- wpsgbiles Would be would comply with ARARs; and tak,es

Groundwater o B within 30 years. In the A Upper 180-Foot Aquifer plumes. q S moderately easy to implement 3 Py :
Extraction and below ACLs within 30 extraction wells and b : : Foot Aquifer, and natural hed : $11.07— action both in the short and long term to

T Withi ears and the Upper 180- sbofter e, however. 4 treatment system in the A- Thes glieinte exploys T attenuation processes in the TIORT ARSIt Ve 52365246 $17.47 134551993 achieve ACLs in both the majority of the
ref‘l;ncm e v }1;00t Aquifer inpap similar “ROsstmmpont gane ony Aquifer znd install an 1ik conttols Siroyghout thea Lower lSUljFuot Aquifer, BomREChve (g9iming . A-Aquifer and entire U ef’l 180-Foot
2 GWTS (Upper 180- Rhad need to be established to ques e plumes and wellhead treatment of : & qUITEL, regulatory approval/ q s :PREC LY,
Foot Aquifer); timeframe. Long-term 2 extraction well and tie-in to L with additional reduction in ; Aquifer, while including contingent
4 i comply with such ARARs bt water supply wells in the Lower : 2 community acceptance)
: monitoring would also be : y the OU2 GWTS within the ok this aquifer if COCs are ; 2 wellhead treatment of water supply wells
Monitored Natural : in the downgradient ; 180-Foot Aquifer if COCs are ; because it would provide : gt
. . conducted with wellhead R Upper 180-Foot Aquifer. y detected in water supply ] ; in the Lower 180-Foot Aquifer if COCs
Attenuation with > uncaptured portion of the : detected in these wells. protection and comply with -
treatment contingency as : There would be potential wells and wellhead are detected in these wells.
Wellhead Treatment under Alternative 1 s=rfiatorplirio anc fhe risks to workers or the treatment is implemented. I
Contingency (Lower i Lower 180-Foot Aquifer ot Bow e e P . majority of the A-Aquifer
180-Foot Aquifer) which would rely on MNA. ¥ ! active and entire Upper 180-
procedures are frequently A :
: Foot Aquifer plumes using
conducted according to Sclos d
approved SOPs proven technologies, an
. would also include long-term
MNA over a period of 30
years to assess the status of the
all three aquifer plumes, as
well as a contingency for
wellhead treatment in the
Lower 180-Foot Aquifer if
COCs are detected in water
supply wells.
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