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1200 Sixth Aveniue, Suite 900 20 / b
Beattie, WA 88101-3140
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0CT 2016

Ms. Georgia Baxter, Chief Executive Officer
1H. Baxter and Co.

PO Box 5902 )

San Mateo, California 94402

Re:  Optimization Technical Memorandum
Former J.H. Baxter & Co. (Baxter), Arlington Facility (Faczhty)
§ 7003 Administrative Order on Consent (Order)
Docket No.: RCRA-10-2001-0086
EPA ID No.: WAD 03382 3019

DearMs. Baxfer:

Enclosed please find the Final Technical Memoranduimn from the Environment ecti
Office of Research and Development, Office of Science Policy, Site Characterization and Memmnng
Technical Support Center (SCMTC) regarding the Facility. This Report was produced by the SCMTC in
response to a request from EPA Region 10 for technical support and recommendations. for optimization
of the remediation work at the Facility.

EPA Region 10 would like to schedule a meeting with J.H. Baxter representatives to discuss the
Technical Memorandum and a path forward for the remediation work at the Facility. Please contact me
at (206) 553-6702 or at palumbo.jan@epa. gov if you have any questions, and to schedule the meeting.

f} Palumbo

Project Coordinator
Enclosure
cc:  Mr James C. Hanken Ms. Rue Ann Thomas
Wolfstone, Panchot & Bloch Nattura Group
Mr. Edward C. Smith Mr. Dean Yasuda
McFarland Cascade Holdings Inc. Washington State Department of Ecology
Stella-Jones Corp. '

Ms. Heidi Blischke
GS] Water Sclutions, Inc.
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%& % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
o OFFICE OF RESEARCH AND DEVELOPMENT
OFFIGE OF SCIENCE POLICY
SITE CHARACTERIZATION and MONITORING TECHNICAL SUPPORT CENTER
ATLANTA, GEORGIA 30303

September 15, 2016
MEMORANDUM

SUBJECT: OPTIMIZATION SUPPORT
F{}RMER 4. i—i BAXT ER & CO. Wﬁ(}{} TREATING FACILITY SITE ARLINGTON, WASH%NGTON

FROM: Felicia Bamett m{f‘* Fiblisia Barnatt-
Director, Sife Ghafaetar Technical Bupbort Center (SCMTSC}

TE: Jdanice Palumbo
RPM, {1.8. EPA Region 10

c&; Kira Lynch
$TL.U.8. EPA Region 10

William Hagel
Associate Director, Site Characterization and Monitoring Technical Support Center (SCM‘F 3(:)

Disclalmer; ‘{?ﬁs mmwandum csniams scmﬁs observations provided in response ta asite teeimzcai sug)pm
roquest wﬁh fimited scope.  The observations herein are Intended 16 address specific scientific questions posed v
researchers and/or consultants with applicable sxperience. Therefore, the ohservations are written fora spédific
scientific audiencé In EPA Region 10, The observations provided are intendad fo'assist EPA aegaaﬂ 10 with relevant
and innovative science and engineering to help meet site-specificenvironmental goals. The ohservations are
provided in good faith, and due to the limited scope of technical support requests, include substantial uncertainty.

This memorandum {5 16! o be considered the ol sburce of information for dedision making, nor should the
information provided here be parsed. 1t would be-advissble to consider this memarandum in conjunclion with multiple
lines of evidence including history, experiences of site managsts, and other pertitent information available to EPA
Regional siaff that retain the duties and responsibilities of all decisions and regulatory aetmns at the site,

Several documents were received pertammg to the Former J.H. Baxter & Co. Wood Treating
Facility Site in Arlington, Washington. These were reviewed to assess Site conditions and
understand the current direction of Site remediation decision making. Due 1o the large volume of
Site-related information provided and the rapid ; mmamuﬁd for the support feqaesied, the
document review was not exhaustive in nature.  Documents provided and reviewed included:

. Final Resource Cansarvatmn and Rﬁ:cavcry Act (RCRA) Site Inv: e:mgatmn (sh Report
{April 2005)

¢ Remedial Action (RA) Pilot Study Work Plan (September 20@’?}

. Supplemental Groundwater Investigation (2010) Technical Memorandum (March 2011)

¢ Draft RCRA Cotrective Measures Study (CMS), Revision 3 (April 2013)

¢ Stand-Alone Data Document (2014) (December 2014)




¢ Source Area Investigation and Chemical Oxidation Bench Study {December 2014)

e Fourth Quarter 2014 Operations and Monitoring { {O&M) Report, RA Pilot Study {E&’i@z‘f 1

® géf; Plan for the Installation of Oxygen Infusers and Rehabilitation of Recireulation
Trench { ﬁ* day 2015}

e Second Half 2015 O&M Report, Remedial Action Pilot Study (March 2016)

First Quarter 2016 Data (select graphs and figures only) (April 2016)

e March 2016 Progress Report (April 2016}

¢ April 2016 Progress Report (May 2016}

#

Data collection and analysis protocols followed égﬁﬁg mesﬁgazzsﬁ Qf the Site, or by other
researchers relative to information in the applicable scientific ire, were not directly

evaluated; therefore, the data and ém&m&a&z&@n feviewed in ,ﬁ&é@;mg this technical
memaraﬁdum were gssumed to comply with relevant data quality criteria.

UNDERSTANDING OF THE PROBLEM

Site History and Operations

The Site covers approximately 57 acres in the City of Arlington, Snchomish County,
W ashxngieﬁ, and is actively involved in the manufacture and preservation of utility poles. Raw
iogs are imported to the Site and processed. Processing activities include debarking, trimming,

seasoning, and chemical treatment.

The Sit_e_: is ﬁggﬂéeé t}z‘:aﬂi;_scfzgh iw ‘18@% {%i;@g‘-i SE to thc nmﬁh %} 1 Sgﬁg Street K?Il m ﬁ;e east by
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lease arrangement with Baxter. Baxter retains property ownership and the responsibility to
address environmental issues at the Site.
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Baxter to contain wood shavings from log peeling operations. This former wood waste landfill is
located on an approximately 7-acre portion of the Site. The northwestern portion of the Site is
largely vacant, with the exception of abandoned resitdeénces that were transitioned into an office
and a storage building.

In the main treatment area, logs are vacuum and pressure treated in retorts with a heated solution
of pentachlorophenol (PCP) and a medium aromatic carrier oil. An in-ground butt tank is also
present that is used to treat utility pole butts with a heated solution of PCP and copper
naphthenate. The copper naphthenate process was added in 2003. Based on Site documentation,
creosote mixtures were also historically used in the wood treating process. Other significant
features of the main treatment area include drip pads, gas-fired kilns for drying utility poles, a
PCP storage building, and a process water collection and treatment system. In the treated utility
pole storage area, north of the main treatment area, treated utility poles are stored on skids.

Finished product is shipped from the Site to utilities and other users by truck or rail. Process
upgrades and improvements were reportedly completed historically in the main treatment area,
including replacement of tanks and installation of secondary containment and leak detection
systems; however, the general nature ofwood treatment operations has remained consistent at
the Site over time,

Spills and releases have been observed at the Site (see Figure 2), gemraliy consisting of
overflows from the butt tank and observations of PCP and petroleum product in the septic
system. In addition, process wastes were repmtedly disposed ina pit during facility operations
by Butcher (i.e., at the “Butcher Pit"). The precise location of this pit is not known.

Previous Environmental Investigations and Actions

In the 1980s, during facility expansion activitics, Baxter reportedly excavated approximately 40
tons of a tar-like substance from an area near the kilns. This material was fransported for off-site
disposal. In 1988, an initial investigation of the former wood waste landfill was performed
through the installation and sampling of four groundwater monitoring wells {BXS-1 through
BXS8-4; see Figure 3). In the early 1990s, the on-site landfill was covered with clean soil and
reportedly certified as a elosed monofill landfill by the Snohomish County Health District.
Groundwater continues to be monitored around the former wood waste landfill in the network of
four groundwater monitoring wells pursuant to }QQSI-CIQSBK: requirements. The on-site landfill is
reportedly not considered an area of concern. Also in the early 1990s, Baxter implemented a soil
and groundwater investigation in response 1o a butt tank overflow. The investigation included a
soil boring and three new groundwater monitoring wells. In 1991, additional groundwater
monitoring was performed as a follow-up to the butt tank overflow investigation.
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The Washington State Department of Ecelogy (Ecology) collected surface soil samples as part of
a Site hazard assessment in 1992. Beginning in 1994, Baxter began generating groundwater
quality data in accordance with the National Pollutant Discharge Elimination System (NPDES)
Permit for the Site. In 1997, Baxter conducted an analysis of methods of prevention, control, and
treatrment at the Site to.comply with applicable groundwater quality standards. As part of that
analysis, poténtial sources of PCP contamination were identified and methods of source control
were evaluated. ‘In 1997 and 1998, Baxter evaluated stormwater for potential impacts from
dioxins and furans: In 1999, EPA performed an occupational exposure study at the Site undera
PCP task force during which several waxkers were ewluated fer direct chemical exposure using
persoaai sampimg pumps and serbeat tuhes 3 : :

Beginning in 1999 Baxter conducted a f‘ieki mvesﬁgaﬂm to identify p«a?:anﬁa} sources of ?{:?
contamination in groundwater. The field investigation included numerous soil borings and the
completion of additional gmmdwa{er monitoring wells, as well as a survey of potential water
su;};ﬂy wells near the Site. 'With issuance of a State Waste Discharge Permit (SWDP) for the
Site in 2000, Baxter began collecting stormwater quality data in addition to groundwater qnahty
data under the NPDES Permit. Between 2000 and 2002, the network of catch basins that -
facilitated stormwater drainage and infiltration at the Site (the catch basins had been in place _
since agprmateiy 1991) was closed in aceordance with an Administrative Order from
Emiogy “Closure generally included removing the catch basins and capping associated drain
p;;}es, and sozi Was ﬁxcavated for certam s:azc}: ’ﬁasms Partzeuiaﬁy exieﬁswe removal acimn,
iaasms in t}ze main tma’i:men{ a;ea di:xe % ﬁbseweé eontamﬁaiwn Hﬂ eatch basms xeperteﬁiv '
remam at ﬁw Sﬁ;e

In April 2001, Baxter and EPA szgneﬁ aRCRA Admzmstratwa Grder on Conserzt and work -
began on a ST'Work Plan and a drinking water sampling program. Bﬁg{ﬁmﬁg in 2001, three
lysimeters were msmiareé in the treated pole : sﬁarage area. Drinking water in off-site drinking
water wells was Moniforec smammﬁy hggmmn;g in 2001, Twenty-one off-site drinking water
wells were monitored, havmg been identified through relevant City records and a door-to-door
survey. Drinking water well sax}zpimg was discontinued after two years when no caniannﬁamm
(ie, PCP ané PC? éegraéaﬁsa pméxmts) was uienhﬁed in sampies i

Between 2002 and 2004, Baxter perfarmed an SI at the Site. During the S1, pnrtzcns of the Site
were consolidated into investigation areas based on past and present uses. The SI consisted of
surface and subsurface soil sampling, mvesﬁgatmﬁ of sediment in drainage ditches, evaluation of
non-agueous phase liquid (NAPL) contamination, groundwater sam;plmg through permanent
monitoring wells and temporary grab sample locations, dn off-site air quality assessment, and
evaluation of soil background conditions. ‘N’umemus soil borings and grﬁundwater mﬁmmmg
wells were completed during the SL.

In 2004, Baxter performed excavation and pasi-exca%ﬁen sampling in two drainage ditches in
the nosthern portion of the Site in the vicinity of the main treatment and treated pole storage
areas. These actions were reportedly performed to address concentrations of PCP observed in
the ditches during SI sampling. Material removed from the ditches was disposed off-site, and
post-excavation &}ﬁpimg reportedly confirmed that PCP concentrations were below the




gpggggi}% cleanup lev “13. A s’t@*’mwaier treatment system was constructed at the Site m fﬁﬁ“’s as
condits S - Fol ?%s:: ai the aﬁ?ﬁ}ﬁfﬁie? m.afmﬁh ;

ﬁﬁcr .,ni‘ ;_nw,hrg‘;gﬁ trench {see ?xgurﬁ ’i; ’fhe infiltration irgﬁc;j was ﬁﬁﬂa;f'u;.
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gﬁé %a{:i;ﬁiim%? %he b{}rmgs 3
the fﬁﬁﬁcgiaizgﬁ system was




RCRA CMS. Based on available Site documentation, the oxygen tanks associated with the iSOC
wells and the sorbent socks associated with the passive NAPL recovery system are replaced on
an as-needed basis,

Site Contamination

Contamination is present in soil and groundwater at the Site (see Figure 4} Based on the more
recent available Site data, the most significant contamination at the Site is confined to the main
treatment area and southern portion of the treated pole storage area. NAPL has been observed in
several borings in the main treatment area during various investigations, and is removed ona
routine basis from permanent groundwater monitoring wells in this area (i.e., the five wells that
are utilized for passive NAPL recovery under the ongoing pilet program). The NAPL material at
the Site reportedly consists of PCP and a medium petroleum product similar to a weathered No 2
fuel oil. This NAPL material behaves as a light NAPL (LNAPL), occurring in the vadose zone
and in the smear zone at the groundwater surface, generally from depths of approximately 10 feet
below ground surface (bgs) to approximately 40 feet bgs. LNAPL also appears to be present in
pockets of wood waste material buried historically in the main treatment area. A dissolved
plume of PCP is present in groundwater, The dissolved PCP plume extends from beneath the
main treatment area at and near the LNAPL area and downgradient from the source area in the
dominant diféction of ggaﬁﬁd@za;er flow towards the northwest or north-northwest.

‘The chenticals that have been identified as chemicals of concem (COCs) at the Site reportedly
include PCP, petroleum hydrocarbons, and gsiyayshc aromatic hydrocarbons (PAHs). In
general, NAPL material and PCP appear to be the primary COCs and the apparent drivers of Site
remediation decision making. ‘The target cleanup level for PCP in groundwater at the Site is the
federal maximum contaminant level {MCL) of I microgram per liter (ug/L).

OBSERVATIONS AND RECOMMENDATIONS

The following observations and recommendations were developed during the independent
review of Site-related documentation and data. These observations and recommendations are
provided in the context of typical elements of a CSM, including contamination sources, the
nature: and exieni of contamination, site risks, and apphcabie corrective action strategies,

Contammzman Sources

‘Historical operations involving the use of wood treating chemicals have been largely confined fo
the miain treatmuent area.  Primary soures impacts (NAPL and other impacts to soil from facility
releases) appear to bé concentrated in the main treatment area, with some impacts to soil
apparently also associated with the southern portion of the treated pole storage area. Sources
appear to include releases, discharges, and spills of PCP and/or petroleum materials during
operations-and the transport of such releases, discharges, and spills through facility infrastructiure
{e.g., drainage features). In addition, there does appear to have been deliberate placement of
process wastes in the subsurface in the main treatment area, evidenced by anecdotal reference to
the “Butcher Pit”. The former wood waste landfill at the Site is also a potential source of
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contamination; however, the wood waste landfill was reportedly used to contain only wood
shamngs and not process wastes, and while environmental data do not appear to have beeni
collected from directly within or beneath the former landfill, the available data do appear to
support that the former landfill is not an area of concern. The untreated pole storage ared also
does not appear to be an area of concern, as supported by available Site information and data,

Based on review of the Site documentation and data provided by EPA, the following uncertainty
appears to exist in the understanding of contamination sources for the Sxte

Additional Sources. Based on méep%éent assessment of Site-related information, it appears
likely that spills, releases, and/or discharges other than those specifically documented have also
eccmed over: the course: ﬁf the ﬂ?ﬁi‘_ ezzai hxstery af ‘éie Srsa ] urrence of other: s;;ﬁis

strategy

Nature and Extent of Cﬁnt&ziﬁi:_a‘tion- -

the disse olved FC? grﬁ;mﬂwatﬁr _
direction. - -

Groundwater mﬁmmf;xig wai}sra
intermediate, and é&ep, corres
betwezn 70 and 91} feest aad 1 .

scrz:eneé in the shailewﬁﬁtm&dxata &tervals, but deegex Welisiiaw b&e:n mpletec’i .ai{)sg the
axis of the dissolved PCP plume; -

of 201 4 and f‘wﬁh qaartcr of 2(}25 respac:ﬁveiy ‘As shewri on Figﬁres 5 and 6 the PC? piim}e
extends to the Site boundary and potentially off:site in the shallow/intermediate interval. As
shown on Figures 7 and 8, the PCP plume extends to and beyond the Site boundary in the deep
interval. As shown on Figures 5 thmugh 10, concentrations of PCP reach several hundred pg/L
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in the shallow zone dissolved plume and in the deep zone dissolved plume.

;zﬁxmmziaa a;gg;aa ts @:«gzsi in _3:%33. c%araat&g;aai@ﬁ af iﬁa ﬁasz** aﬁé e*{tem {}? f*m*am ination at
the Site:

Distribution of LNAPL. Numerous soil borings have been completed in the main freatment area
in which observations of NAPL were recorded. LNAPL has been directly observed in (and is
pa%s;ww removed from) five Site monitoring wells in the main treatment area (MW-12, MW-
13, MW-19, MW-20, and MW-21). LNAPL in the subsurface is certainly acting as a continuing

2 3 e ¥ s F
source of dissolved contemination in groundwater. Ultimately, i dogs not appear that spil

us'u*gs and/or groundwater E“'}i}uitﬁﬁﬁg wells have heen semﬂieteé in all portions of the Site

where historical spills are presumed to have occurred (see ?zgm‘es 2 and 4), nor does the overall
extent of LNAPL appear to have been fully delineated with certainty. %%Le the geneza* arsaof
INAPL in the likely most significant source area is reasonably well defined, the overall extent of
LNAPL is largely inferred and may exceed what is currently unéez‘staod

Lateral Extent of Dissolved PCP Plume. Despite the extensive network of monitoring wells at

tﬁa Sﬁe there ag;a@a?s o be mtceﬁamty in ine oyerziz iéx&f&i axt&:m Qf the sha;imff afzé 'fﬁ}}ﬁf

mtarsect fhe %%3&;%{}% ?‘*}? i@iﬁ% angi 1

far*mzm 'n i%zis ag;ﬁ, In
fourth quarter o ' ; ; )
{w;zg; and &iw 25 s e permanent mng}i‘zwf weii
that serves as the dow zimaweni Sﬁnﬁ,ﬁfﬁ w&i iﬁi’ ih@ szzai E@W TC? piume} is relatively shallow,
and if éﬂgnsr could p@!ﬁi"maé’? intersect POP contamination in the shallow/intermediste zone. In
addition, g groundwater data collected from muitiple depths in temporary borings installed during
the 2009/2610 supplemental ﬁmzméwaieg investization activities demonstrate shallow/
intermediate aquifer zone PCP impacts in areas between monitoring wells MW-37 and MW-18,

as well as beyond MW-18in ﬁ;g dmﬁgfaﬁimﬁ ﬁlt’%ﬁii@ii, i?ﬁ‘f&ﬁﬁﬁffa"i{i’iﬁ _,f ‘?u? ﬁegacwﬁ in
shallow/intermediate zone s¢ 2510

investigation were significantly grfzme? i:‘?.az; mg risam_p &?@L -§" zg;;fzs ? -aﬁd 2 Qémuﬁwé‘ﬂé the
deeper PCP plume. The deeper plume is highly inferred from relatively sparse permanent
monitoring we%’ data. F“%m*c are no laterally bounding permanent sampling locations to the west
or east of the plume axis, and data from the 2009/2010 supplemental fmf%txgaﬁan demonstrate
eimgaie{i gsaﬁepmi’ms @ﬁ some cases, ﬁzgmifcaﬁﬂv fngtﬁr ?me ‘fﬁ‘“ slﬁaﬁﬁp i@?cﬁ @f ?{f‘? in ih{.

éewng]ra&ieai saz}iiﬁ well for i:’i';zz ‘éﬁf’éﬁi ¥ g?‘gﬁiuﬁm} ?{}"f %@i‘%‘z the s% How and deep intervals,
there are no permanen nt monitoring wells located off-site in the area of the mﬁmﬁ%ﬁmﬁg

residential land use (i.e., the mobile home patk) westof the t:nif ’?‘i‘a ¢ overall E few '
solved PO i gﬁ«z&ﬁ u;f gththe shallowand iixsi‘y interva




absent at the Site and downgradient impacts (i.e., dissolved phase contamination in groundwater)
are not a risk to ecological receptors, such that only impacts to human health are of concern.
Based on evaluation of the Site documentation provided, it appears this is a reasonable position.

Cleanup levels for the Site were selected based on a hierarchical evaluation of available
Wishington Model Toxics Control Act (MTCA) and EPA standards and gméam:e Boil cleanup
levels were derived separately for the portion of the Site containing the main treattent and
treated pole storage areas and for the untreated pole storage area. Both were derived on the basis
of industrial land use and to be protective of impacts to groundwater. Forthe portion of the Site
containing the main treatment and treated pole storage areas, the derivation of soil cleanup levels
included specific partitioning calculations to yield soil concentrations protective’ of groundwater.
The groundwater cleanup levels were derived based on the highest relevant use of groundwater
beneath and downgradient of the Site being drinking wazer, and excluding the potermal to impact
surface water. :

Based on evaluation of the Site documentatmn pmwded, it appears that the appmaches for
applying cleanup levels for soil and groundwater are reasonable and appmpnate Adopting the
assumption of potable groundwater use at the Site is conservative, but in general is reasonable
and appropriate on the basis of the Site documentation pmvzded and reviewed as well as the
Washmgtaﬂ 3&:}}1{:}%&% C@de {WACQC). :

Based on review of the Slte dacumentatwn and data provided by EPA, the faﬁewmg uncenamty
appearsto exist in the &vainatmn of nsks at the Site:

Vapor Iatruszﬁn Risks. During the 1999 EPA PCP task furce smdy, results demoust:ated that
workers were not exposed to airbome concentrations of PCP that exceeded applicable
Occupational Safeiy and Health Administration (OSHA) standards. In addition, chemical
concentrations in air at locations in the vicinity of the Site were historically evaluated through
modeling, That assessment identified no modeled chemical concentrations that would exceed
ap;:lmabie EPA ambient air quahty standards. The 2013 RCRA CMS for the Site determined
that air emissions do not require consideration in 4 remediation strategy PCP has a Henry's law
constant of 3.4 x 10" atmospheres cubic meters per mole (atm-m 3/mol), and is therefore not
considered sufficiently volatile to pose a vapor intrusion risk (EPA defines sufficiently volatile
as a Henry’s law constant greater than 10° atm—m3fmt}l) However, it does not-appear that the
speeific potential for vapor intrusion into on-site or off-site buildings or residences has been
directly considered and determined/documented to bie an unnecessary consideration for the Site:

Corrective Action Appreaches
As documented in the 2013 RCRA CMS, the CMOs for the Site have been defined as follows:

» Minimize concentrations of COCs in soil and groundwaterto achieve cleanup levels and
protect human health and the environment
e Minimize the contaminant mass and area in subsurface soil, LNAPL, and groundwater

e Prevent human exposure to subsurface soil containing COC concentrations above cleanup

20



inferved in Site documentation.

Vertical Extent of Dissolved PCP Plume. Based on its density and other factors, PCP tends to
sink in water in the free phase or as a dissolved plume. The dissolved PCP plume at the Site
appears o be%&a%e in a manner consistent with this g@neral gizgr&eimstw, with the plume

ing to dive o deeper relative depths with increasing distance from the source area (see
?;gmgs €§ aaé 16). In the region containing the Site, subsurface geology consists of relatively
coarse mas:enai maéa up of fecassmngi giamaE ﬁﬁt?&?aﬁi’}@ and these coarse Eﬁﬁiﬁﬁﬁlﬁ can %3& up to

¥s ﬂaﬁés, fine

3 T T
‘v’i ater pii 2ides s@i ﬂ}g

mﬁed&a.s 31’&:3 3!’ ?}l‘f Sz&x he s _
to: medium sands, coarse sands, and ultim :
wells screened in the deep interval at the Site are Efsrﬂm%ﬁ “ereéiy i saaii and silty sand and it
does not appesr that any borings completed at the Site have ezmauﬁwfcd an _‘;?xfiﬁemyiﬁg aguitard/
aguiclude. Based on the available gmundwatar data for the Site, PCP concentrations in the
deepest well at several locations exceed the cleanup level by a significant amount. The only
eiaeg well on i*zgmgs 9 and 10 where PCP c@nﬁﬁnt:‘atmns pm@'zég alower bﬂumiary to the plume
is MW-38, in the relatively mid-plume area along the plume axis. Beneath the primary LNAPL
area, innear-source areas downgradient of the pf;mary LNAPL area, and in more down-plume
areas, there is ne vertical bound to the depth of the dissolved PCP plume. It is possible that the
overall vertical extent of the plume as inferred in Site documentation is underestimated,
including the potential that the plume is dipping and migrating beneath the farthest downgradient
deep sentinel well (MW.-43},

Overall PCP Plume Geometry. The geometry of the PCP plume associated with the Site is
influenced by the source magnitude and extent, general fate and transport mechanisms affecting
PCP in the environment; ihﬁ coarse-grained nature of the geologic formations underlying the
Site, and the logal %zvgir{wex}iagw regitie. Overall, while the general orientation of the PCP
plume at the Site appears to be understood, it does not appear ﬁk PCP plume is entively defined
in all dimensions by the existing network of permanent groundwater monitoring wells, or by the
combined permanent well and historieal temporary well point data,

Site Risks

1t does not appear from the Site documentiation reviewed that formal, qu&mziauve mi{
assessments have been completed to assess contamination and the re al
unaccepiable risk. However, it appears.that EPA has agreed that quama*atgvgﬁsx assemﬁ’?{s
are not needed at the Site, based on the following from the 2013 RCRA CMS:

“As agreed between Baxter and EPA, no -

assessment needs 1o be conducted for this facility
de e final &ii%iﬁu? Ewﬁiﬁ mﬁﬁ;a»spf:&; W0 z%aﬁng %Zii?ﬁi% wﬁL tn,

compared to risk levels, the proposed cleaoup levels
Gﬁzﬁi&?&ﬁg,,éﬁg corrective ﬂmksw@ considerations...in order to identify

those areas where corrective actions are “ﬁf’%i‘t‘%ﬁiﬁ‘:u,

Mk
i

It aiso appears that there is agreement among the Site stakeholders that ecological habitat




The 2007 RA Pilot Study Work Plan specifically indicates that the pilot enhanced
bioremediation groundwater treatment and passive LNAPL recovery system was based on the
preferred corrective measures alternative identified in a 2007 RCRA CMS for the Site. The 2007
RCRA CMS wis niot provided for review, but it appears from this statement in the 2007 RA Pilot
Study Work Plan that at the time that particular iteration of the CMS was developed, the
preferred corrective measure would have been identified as the enhanced btedegradatmn
recirculation and LNAPL recovery system. Notably, this corrective measure is identified as an
alternative (Alternative 4; see below) in the more recent 2013 RCRA CMS for the Site, but is not
identified in the 2013 dﬂcumeni as the preferred corrective measure. The preferred corrective
measure identified in the 2013 RCRA CMS combines the enhanced biodegradation recirculation

and LNAPL recovi ery system with a more aggressive ISCO tréeatment component {Altemama 6;
see below).

In the 2013 RCRA CMS, Baxter assessed multiple remediation technologies for soil, LNAPL,
and groundwater. For soil, the CMS avaiuataé the following technologies for their potential
suitability for the Site:

s Excavation

» Insitu stabilization

+ Electrical resistive heating (ERH)

s ISCO

For LNAPL, the CMS evaluated the following for their potential suitability:

» Passive recovery ‘
« Interceptor trench
¢  Dual-phase recovery
' Sdlvgnt’-eahaﬁced extraction
« ERH
s ISCO
For groundwater, the CMS evaluated the following:
« Monitored natural attenuation (MNA)
= Containment
~» Pump and treat
¢« Funnel and gate barrier
+ Surfactant flushing
s Airsparging



ievels

= Prevent or minimize the migration of & verse concentrations of COCs from soil 1o
'gmmé&at»:

¥

e Prevent migration of C@Cs groundwater

¢ Prevent human exposure to _gaangiﬁ’azef COC concentrations above cleanup levels

i

an{;' LN&PL rez:aye,j" ystem was t}rm;gh“‘

The ;}%Eﬁ}i €§§§3§1§€{3 s:m{;sgraégﬁaﬂ rec;rcuia

ng;@séiy ? 4

the §3‘£ ievm p Q%'iéiﬁﬁ conditi ~ ;
dissolved plume migrating from the source area, F’rssﬂnﬂy‘ 3% ﬁﬂgﬁa s that ﬂﬂ‘y ﬁ; r of the seven
extraction wells may be operational. The LNAPL recovery component of the pilot system
includes passive recovery of LNAPL from five monitoring wells using sorbent socks that are

replaced on an a&ﬁ&’:ﬂ@é bagis.

Based on evaiuaiﬁan eDf’ the Sitﬁ: d&cmen&aﬁ@a gm‘v i&aé imiuiiing the anaiyﬁc&i data and
naat:m@m arfd g}ass*ag I ?\3 AP L r@;a\%ery 3;5 1 is ef ewveiv achiev ﬁg &;a CMUS; Based on
LNAPL recovery information provided ini the 2014 Stand-Alone Data Documient, it does not
appear that passive recovery has yiclded an appreciable reduction in the amount of LNAPL
encountered at the recovery wells. In fact, it appears the amount of LNAPL encountered atone
recovery well (MW-12) increased. The general physical geometry of the PCP plume inboth the
shallow and deeper groundwater zones appears 1o have remained relatively consistent over time
ginge Sxar‘u;s of the enhariced bioremediation reezrwlaﬂan system. PCP concentrations in the

P o

Enanow a}xu um:p dissoived pxuimg u{?wu@&u}nfit of the L@‘i&&t{; SOUICE arga rmam %:evatea
relative to the cleanup level, with some fluctuation between samp iﬁg events. Visual assessment
of time series dats om shellow and mﬁermf:diate zone permanent monitoring wells upgradient
of, within, and downgradient of the recirculation area appear to largely indicate iasﬁgglzgg bust
generally steady izs%:ﬁés in the past several years. Visual assessment of the time series of PCP
”‘ﬁﬁﬁ&ﬂ‘f"éﬁ;{}n {iaia S}}E&éﬁig Skagﬁﬁ gﬁé t m‘fﬁm moni éﬁ’éﬁm_ wells (e.g., MW-3) does

' ient of ﬁzf.—:’:

f;ﬁ?}@:}ﬁs&fﬁ to the

%ﬁ:ﬁﬁhié’i‘iﬁﬁ a}fstem‘ "3{3?3 f:{}aeﬂﬁ*ramn d&fa f@r éﬁm gz@aﬁé%% ater monitoring wells
downgradient of the souree area. appear to demonsirate generally upward trends over time, even
with the iSOC system in operation. M{}f@%‘%{j the g;’?‘“éﬁﬁ%ﬁg ézﬁa {i@ not ap;*ear 1o G&m@nstm{s a
foant acourrencs ﬁf‘ BOP 4 ; :

i S iR B UEY 4 Bl

glion ﬁmjw@ that was ¢ ﬂf}i:ﬁpi ‘i@d ﬁ}e ;322»:1& system ma}f
improve its wﬁé@ﬁ‘fﬁﬁ%ﬁg; however, there are insufficient data available since the time of the
i’&%ﬁ%ﬁﬁ; stion to make z definitive assessment.




+ Enbanced bioremediation
» ERH
s ISCO

Each of these remediation technologies was retained for consideration in developing corrective
measures alternatives for the Site, with the exception of an interceptor trench and solvent-
&ﬁha&‘;{;ﬁd extracﬂnn fm‘ LNAPL am:l surfacﬁant ﬂnshmg for grmm&watez’ Institutional controls

In general, the hst of potentxaﬂy suitahle remﬁ&iatz{;n teefmgieg;es and the more specific
technology processes as identified in th:e 2013 RCRA CMS are appropriate for the Site.

For Site soils, an engineered covercould also bea patmml}y viable remedy element, as would
soil-vapor extractzmz (SVE} %«I@ta!::ly3 SVE was identified in the CMS as a process typically
unplemented along with air sparging for groundwater remediation. Similarly, SVEisa typical
component of thermal groundwater treatment approaches to capture ¢ thermal off-gases.
Therefore, SVE could potentially be compatible with other pmnary remedy elements. At the
Site, SVE would be conceptually viable to address contamination in subsurface soil given the
relative p&zmeabﬂﬁy of subsurface materials, but alone would not likely be an effective rem@éy
given the co-occurrence of LNAPL with contaminated soils and the moderate volatility of PCP,
. An eng;aeered cover system would prevent the potential for contact with c&mimnated soils, and
is not a contaminant-specific %gc&naiggy, but would not reduce soil concentrations or the
potential for secondary impacts from contaminated soils,

For L\IAPL spf:mfic ﬁee~phas¢ extracm usmg pmduct r:mvcry pumps mstali@d in wells
could also be a potentially suitable remezéy mm@ment Free-phase extraction would be a more
active approach to LNAPL removal relative to passive removal, and would generate only
LNAPL material for disposition instead of also potentially large volumes of gmnn&watsr as with
dual-phase (total fluids) extraction. .

For groundwater, available scientific literature demonstrates some usefulnf;-ss for remediation of
PCP using in situ chemical reduction (ISCR). However, ISCR is generally not s rapid a process
compared to ISCO, and is typically not implemented for heavily contaminated source zone
treatment, particularly NAPL. T addition, ISCR is not characteristically suitable for petroleum
QIgames.

For both LNAPL and groundwater, the 2013 CMS considered ERH and steam-enhanced
extraction as potentially visble thermal treatmient technologies, and selected ERH as the most
appropriate thermal treatment option. Another potentially viable thermal treatment technology is
glectrokinetics, which induces contaminiant movement %ﬁmugh application of a direct current
electrical field. However, electrokinetics generally requires a sa;a‘turefcmtammt element and
is often more suitable in finer-grained soils,

The 2013 RCRA CMS assembled six corrective measures alternatives to address soil, LNAPL,
and gmun&water cantammatmn at the Site, These alternatives, along with the nef present value
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NPV} cost provided in the CMS document, were:

z

s |- Total Fluids Recovery, Air Sparging, MNA, and ICs (NPY cost = $4,309,600)
s 2 — Hydraulic Containment, MNA, and ICs (NPV cost= $4,847,800)
~ Excavation, Offsite Disposal, MNA, and ICs (NPV cost = $40,179.300)

— Eﬁh&nﬁéﬁ Bio degm&aﬁor; Recirculation System, Passive LINAPL Recon very, MNA,
and [Cs (NPV cost = 32.684.700)

#®
.B?m ’u-?

=
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¢ 5-—ERH, Total Fluids Recovery, Enhanced Biodegradation Recirculation System,
% .

LA iR

e 6 ISCO, Enhanced Eﬁ}fiegradaﬁsn Recirculation System, MNA, and ICs (identified as
preferred approach; NPV cost = §2,484 ,700)

Ultimately, ICs at the Site would likely be effective to meet the CMOs associated with
ﬁfﬁvmim human exposure to contamination in soil and groundwater. However, ICs would not

ective to meet the i‘:%é{}g %Siﬁgiﬁ&ﬁ %ﬁ&i g@?&;ﬁvﬁg ‘?ﬁaﬁs@ levels, minimizing
gﬁﬁ?ﬁmﬁ%&i mass, ‘and prever - ine The ﬂ{}t NAPL recovery
and enhanced biodeg: : 3] ] ! 5t the Site, and is
teportedly considered a cﬂm;:etsnem of the ﬁngmﬁg RCRA i??eis ’i‘ize pilot sysfiem is reportedly
intended to address dissolved phase contamination dc;wngmdgeﬁﬁ of the source. As discussed
above, the available Site data do not indicate that ”%ﬁ pilot system is. sffegixveéy achieving the
CMOs,

A corrective measure for the Site should incorporate both source remediation, given the ongoing
ontribution to secondary ﬁ{}ﬁ;ﬁﬁﬁﬁat’iﬁ from the. source, and r%m%é;an@ ofthe %a{‘hﬁ& phase
? CP plume, which has migrated beyond the Site boundary. Based on the available Site
documentation and independent assessment of potentially suitable corrective measures
technologies and approaches, a corrective measures alternative mmsistmg of the foll wz_,ig

e osn e gaiensl 2, = =
clements would potentially be optimal for the Site (and would be largely consistent with

Altermative 6 from the 2013 RCRA CMS):
e Active LNAPL Recovery
I = {3 PR
¢ Enhanced Bioremediation
= MNA
s ICs

,a,afr:h {‘}f ﬂ:}*ﬁSﬁ corrective measures alternative elements is described below, followed by a brief
;i 1 £ rﬁ?mx}mﬁm&@ﬁ and concephual fv e ;%3?‘5?33 corrective measures sltemative.

£

tives that remove NAPL sources are generally preferred by

al best azi isves the statutory g:* e ﬁ{m %? corrective

measures that r*da:e ﬁ}s zmmm frc}%; i‘i‘: and volume of contamination, "‘I;E coarse ?;i‘améd
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nature of the subsurface at the Site and the associated permeability would likely provide optimal
product recovery conditions. Active LNAPL recovery would provide immediate contaminant
mass reduction and typically has the ancillary benefits of reducing subsequent mobility and
exposing residual NAPL material to more effective follow-up treatment. .

ISCO. ISCO is 2 primarily destmct;ve process in which chemical oxidants are utilized to
chemically destroy COCs. The technology involves the conversion of COCs into benign end
products through oxidation reactions, culminating generally in water and carbon dioxide as final
products. ISCO is well suited to address high concentration source areas in a relatively rapid
manner, including saturated and unsaturated horizons, and has been demonstrated to be effective
even with NAPL sources.  1SCO is suitable for the treatment of petroleum organics and PCP, and
can easily be implemented using direct push borings and direct injection of reagents into the
contarninated subsurface. The most common ISCO reagents are hydrogen peroxide (including
Fenton’s reagent), formulations of permanganate, and inactivated or activated persulfate
solutions. Many vendors have dev eloped unigue and proprietary chemical oxidants for usé in the
environmental remediation industry, many of which have been proven highly effective in full
scale applications. These vendors are adept at providing optimized treatment designs based on
site-specific contamination profiles, physical conditions, and treatment objectives. An ancillary
benefit of ISCO ireatment is the creation of redox environments that further promote aerobic
biodegradation after treatment has ended and beyond the immediate treatment area. :

Enhanced Bioremediation. ‘Enhanced bioremediation treatment involves: creating appropriate
conditions to stimulate microbial degradation of COCs to non-toxic'end products. Thisis
generally achieved either by adding a suitable electron donor/acceptor and/or by adding the
specific microorganisms most likely to degrade the chemicals of intercst (as well as possibly an
appropriate nutrient amendment to further support biological activity). Foranaerobic
hmrmeﬁzanﬁng an electron donor is added to promote more @tmngiy reéamng conditions and to
serve as an electron donor and possible source of carbon for microorganisms. Common electron
donors include molasses, methanol, lactate, and vegetable oil. Aerobic bioremediationis
typically accomplished by promoting oxidizing conditions through the addifion of a source of
mﬁiecnlm exygen Enhanced bioremediation is best suited fo address more diffuse
contamination areas outside of primary source zones. Enhanced bioremediation can easily be
implememéé usmg dn'ect push &armas ami dlfef:t mgecﬁon af z‘ea" ent }ﬁiﬁ ’Ehc canta:mnaieé

bmremeéza:mn amezzdmems f'c;r use in tt;& emrax&meﬁiai reme:éxatmn méustzy, many af Wiach
have been proven highly effective in full-scale applications, and these vendors are adept at
providing optimized treatment designs based on site-specific contamination profiles, physical
conditions, and treatment objectives. PCP can be degraded anaerobically or aerobically, and
petroleum hydrocarbons are typically degraded aerobically. Based on the available Site
information, and based on the recommended application of ISCO as a primary corrective action
element, enhanced aerobic bioremediation would be the most suitable bioremedidtion approach
for the Site. An ancillary benefit of aerobic enhanced bioremediation is the creation of redox
environments that further promote natural attentiation after treatment has ended and beyond the
immediate treatment area,

MNA. Natural attenuation is those naturally-occurring processes in soil and groundwater
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are restrictions p&.,s:e{l on the use of land that are withir thﬂ pngew of a state or local authority
to e“xfm”ze. Governmental controls include zoning restrictions/ordnances and administrative
orders or consent decrees available under RCRA to restrict the use of land. ICs would be

reguired forthe Site asa &%‘gﬁﬂ?&*’ﬁ* of an effective corrective action.
Conceptually, the optimal corrective measures approach for the Site would include LNAFL
recovery, ISCO, enhanced bioremediation, and MNA elements in a spatially and temporally

staggered implementation. Figure |1 providesat ghly conceptual two- dimensional
representation of the recommended corrective measures approach,

LNAPL recove ety W{}élé be mpiamemgé in the XAZ’L source ares, wh i‘ﬁ b{;ﬁa mﬁggm ;.ﬁé

%ueuiss; : L% ,.zthef %ﬁﬁse eassimg m;aﬁs

geagxﬁwﬂ ,
gﬁnveyaﬁce t%z:ﬁ;&efary &%agaga aharauteﬂ

source areg zsa*gggm{z{m at z%e Q; s

was followed by longer durati
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Figare 11, Coneeptaal Represontation of Patentially Optimal Corrsctive Meavires Alternstive for e Siie
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activated soditm persulfate, iron activated sodium persulfate, and peroxide activated sodium
persulfate) and sodium penmanganate, A first f’é}a%‘iii of performance testing concluded that PCP
was susceptible to oxidation and determined that alkaline activated pgz‘ggifﬁie was the most

effective oxidant, A second round of performance testing, focused on alkaline activated
pemuifatﬁ only, conciuded that lower oxidant doses than were used in the first round of testing

were gﬁ‘egﬁve in ?iéiiiﬂg 5'@&1&:&% ﬁesimgtmn of PCP. Based on ﬁae eumnﬁa&ve re:suii& the

sihéy ahﬁﬁki be éeszgﬁeé fer ﬂz«; Si’c‘ﬁ The ,;Sgi} ﬁi&ﬁi&?i Gf ﬁle corref*twe measure cmxi'i be
implemented utilizing direct push and direct injection processes. This would allow focused
application to the target treatment ares. Given the toarse-grained nature of the subsurface at the
Site, an appreciable radius of influence and effective reagent distribution and contact would
likely be attainable. ijﬁbﬁ@’l pressures could be closely controlled to ensure proper subsurface

distribution and to minimize potential impacts at or near the ground surface.

After ISCO treatment and based on refined understanding of remaining concentrations and
plume geometry, enhanced aerobic bioremediation would be implemented. Enhanced aerobic
bioremediation would target a plume area downgradient of the ISCO treatment area, in which
concemrations of PCP remain relatively elevated but not so elevated as to require more
aggressive ISCO treatment and also not effectively sﬁmyat;ma with MNA. Enhanced agrobic
bioremediation would utilize an w}i}’gi‘fkéﬁﬁ?%fm“ treatment reagent and p@te;sﬁsaiiy a suitable
}“{kéﬂl a;ma ammément to at:gmem !i_ﬁtﬂf:’ﬁi wis, Enhanced %embza b‘%ﬁi‘ﬁl&éi&aﬁﬁ f“f‘)z}{i

gﬁvesmzaﬂaﬁ ;ﬁié Shis

mic r@ﬁ;fgamsmg andas

m@r@medmimﬁ Wouia ilks;y be ;mﬁiemamed as shmm @ne&g}i&a&iy on Fzg ire 1 1} Sxmhar to
the ISCO element of the potentially optimal corrective measure; the enhaneed aero
“bioremediation element could be implemented utilizing direct push and direct f_zzfagt‘z}n,
processes. This would allow focused application to the target treatment area. Given the coarse-
? i%ze 5.1&35;1?&3&:6 at the, Sii:a an @p@am&ie z‘aﬂms i}f mﬁnamﬁ as}d Eﬁ'@&t%

P&mgm a&?ib;f; %zafémz:éza{mﬁ gizd %@ E&*Lre of the éﬁ%ﬁﬁéﬁﬁéﬂm E:ﬁ}_%ﬁmiy anlzﬂeé in such

applications.

After enhanced aerobic bioremediation is completed, or in conjunction with the enhanced
éiﬁgemsdxamn phase, MNA would be ﬁﬂ;}iemgmeé for the downgradient and lateral margins of
the plume (and potentially for other portions of the plume treated previously to 2 sufficient
{iagrw through other remedy elements to allow for MNA as 2 final p@izshm ;siep}, As noted
above, the & _{iﬁ*’} porinanen giuu, wiwater fuﬂ}fil&}ﬂ_.lé well i‘imwx,i‘n aithe :
to completely define the extent of the groundwater contamination plume. ’fhagfm e, aéiiszzaﬁal
monitoring wells would potentially be required to effectively implement the M

;is Gﬁr ir L
sorrective measure. The installation of additional monitoring wells would




commonly available drilling equipment, as would regular sampling and analysis.

The active removal of LNAPL would support suhseq&eﬁi residual source area and high
contaminant concentration destruction through ISCO, ISCO would support the applicationof
enhanced aerobic bioremediation, and enhanced aerobic bioremediation would support the use of
MNA, by first reducing source mass and then creating aquifer conditions compatible with.and
directly supportive of subsequent treatment steps. Each technology would be implemented in the
most appropriate spanai zone based on contaminant concentrations anﬁ plume geometry and the
relative outcome z}f pnar phases as assesseﬁ t%m:sﬁgh memiarmg :

Some beneﬁt may be ac%neved by ifeaﬁsg each sgzzmai treatment zong through a rewcuiatwn :
approach that draws water from downgradient, introduces appropriate reagents through mixing,
and then reinjects the treated groundwater upgradient. This would induce a treatment gradient
and could provide better overall plume control relative to downgradient and off-site migration.
Such an approach would require the installation of extraction wells or pumping from existing
wells; the use of tanks at the surface to conduct reagent mixing, and a mechanism to reinject
amended groundwater, as weii as canveyame pz;amg, valvmg, and human operator and eiecmcal
g;md suar{ o . :

ICs wmﬂé %e reqmmé fm‘ thg remmmené@ﬁ xemedy to prevent activities ﬂaai m)uld Ieaé w
exposure to contamination in soil and groundwater, including restrictions against digging or use
of groundwater. ICs could also include management plans defining mitigation straiegzes to
address potential contamination encountered during construction or othernecessary Site -
activities. 1Cs would be applied, at a minimum, over the areas characterized by contaminant
concentrations exceeding cleanup levels.

Any corrective mieasure for the Site should go through a feasibility assessment and a detailed
design phase to define the specific implementation approach, develop a specific project
workflow, and develop the associated performance measurement basis, data collection
requirements, and sife management decision making framework supporting phase transition and
ultimate evaluation of corrective measure success.

u_ncertamnes appear 1o exist in ;he reeqmmeﬁdatmn of an opnma;i g:m‘m;:twe measum for the
Site:

Buried Wood Waste. There appear to be pockets of wood waste buried beneath the main
treatment area, potentially associated with an area that may have been used historieally for gravel
borrow and was subsequently backfilled with operational material (see Figure 2). This buried
wood waste material appears fo intersect the primary source area contamination and the
immediate downgradient secondary impact zone, and it would appear at least possible that this
buried wood waste matetial may contain some amount of LNAPL. This material itself may
present a confounding influence on effective treatment with ISCO, and it may be prudent to
integrate removal of the wood waste beneath the main treatment area into the corrective action
approach. Reémoving subsurface wood waste could be accomplished through direct excavation
or through an altemative method such as large diameter auger removal. Large diameter auger
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removal zypiﬁa;lv entails the removal of subsurface material using aﬂgerswhﬂg%aﬁkﬁﬂ%ag the
bﬁf@ﬁ@i@ with 2 u{s‘@ aiﬁe backfill r”uafﬁfiEE of suitable égc;;ﬁc’ﬁtcm ue&ga using a fremie. Large
ramity to et f imazzz f%éaezzﬁ to the

:mtigata this uncaﬂmnty

Overall Iﬂzﬁigﬁt‘mfaﬁéﬁgf ‘The optimal corrective measures alternative reconumended and
described in this technical memorandum considers the contamination sources, the current nature
and extent of contamination, the general fate and %*‘gasmﬁ of contaminants at the Site and the
AT r% “u_‘é 3 the BN A RIS The sabsans ﬁﬁ ﬁﬁﬁf‘ﬁ'ﬁe‘} 1 c‘ﬁkﬁgﬁgﬁf‘% ‘%ﬁ* :3’;{3
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1o work previously
?ii“’:}rﬁ} dat *‘i.. Sg 4 g%.z:ssi* : 2 strategy {e.g., the installation
of additional wells, the installation of ;;rgdnct rzcamry ;:s_mms, ané the disposition of femvmé
NAPL material) could be accounted for in a non-disruptive manner using existing Site features
and infrastructure or through readily deployable, short-duration, and minimally intrusive
techniques. Accordingly, the recommended optimal corrective measures alternative described
herein would minimize wastes generated and would likely have limited impact on operations of
the active wood treating facility. Moreover, with a focused and generally aggressive source area
treatment component and 8 temporally and spatially phased approach using compatible
sequential stages, the recommended optimal corrective measures aliernative would be efficient
and of relatively short overal]l duration.
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