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April 21, 2003

Ms. Anne Summers
Environmental Program Manager
Port of Portland
Box 3529
Portland, OR 97208

RE: Record of Decision,
Port of Portland, Terminal 4, Slip 3 Upland
ECST#272

Dear Ms. Surmmers:

Attached is a copy of the Record of Decision (ROD) for the Port of Portland Terminal 4, Slip 3
Upland Facility. Comments on the Staff Repoit provided by the Port and I.ower Willamette
Group were incorporated into the ROD as indicated in our March 31, 2003 Response to
Comments. The ROD was signed by Neil Mullane, the Department of Environmental Quality’s
(DEQ) Northwest Regwn Division Administrator, on April 16, 2003.

‘We are making revisions to the draft Remed1a1Demgn/Remed1al Action Consent Decree and are
preparing a Scope of Work, and will submit those to you in the next few days. Wo look forward

to continuing our successful working relationship with the Port as the site nrogresses through
implementation of the selected remedy.

If you would like to discuss the ROD, please call me'at 503-229-5502.

Sincerely,

Z s I

Thomas E. Roick, Project Manager
Cleanup & Portland Harbor

Enciosure: ROD
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REMEDIAT ACTION
- RECORD OF DECISION
For.

PORT OF PORTLAND — TERMINAL 4, SLIP 3 UPLAND
' 1.0  INTRODUCTION AND PURPOSE
1.1 - -Introduction

This document presents the selected remedial action for the Port of Portland’ Tenmnal 4, Slip 3
Uptand Facility (T4/Slip 3). The Terminal 4 Slip 3 Upland Facility occupies approxlmately 50
acres of the Port of Portlahd’s Terminal 4 in Portland, Oregon, asidepicted in Attachmenit A to
the DEQ-Port Voluntary Cleanup Program Agreement for Feasibility Study, DEQ No. IZQVC-
NWR-02-11. TheTerminal 4 Slip3 Upland Facility is located within the Portland Harbor -
Superfund Site, but excludes other adjoining property at Terminal 4 owned by the Port or any
property at Terminal 4 under investigation or remediation by someone else, such as the Union
Pacific Railroad St. J ohns Tank Farm fac111ty, Environmental Cleanup S11:e Information: No
2017 i

* A Staff Report summanmng the recemmended remechal actlon was ﬁnahzed on January 27,2003
and made available for public comment on March 1, 2003. The selected remedial action: was
chosen in accordance with Oregon Revised Statutes (ORS) 465.200 through 465. 325; and
Oregon Administrative Rules (OAR) 340-122-0090 through'340-122-0115. The selected

~ remedial action is based on the administrative record for this site. A copy of the admministrative

record index is attached as Appendix A. This Record of Decision (ROD) summarizes more
detailed information provided in the January 21, 2000 Remedial Investigation Report, the -

October 18, 2000 Human Health.and Ecological Baseline Risk Assessment, and the July 5, 2002

Feasibility Study Report prepared by Hart Crowser on behalf of the Port of Portland. The

Oregon Department of Environmental Quality (DEQ) provided oversight for this work through -

_ Intergovernmental Agreement No. WMCVC-NWR-98-06 and subsequent Voluntary’ Agreement

for Feasibility Study No. LQVC-NWR-02-11. :

1.2 Summary of the Selected R_emedial Action

The remedial action objectives and selected remedy for each Ob] ectwe are listed below and
" described in more detail in Section 6 of this ROD.

The remedial action objectives aie to: (1) prevent human exposure to surface soil which contains
petroleum hydrocarbons above acceptable risk levels in the forrer-Quaker State tank farm area; (2)
achieve source control to preveént petroleum hydrocarbon migration from the T4 Slip 3 Upland .
Facility to the Willamette River at concentrations that could adversely affect beneficial uses; and;,
(3) identify residual pefrolevm ‘hydrocarbon corttaminated areas for tenants, site confractors.and..

" others, and ensure proper management of any contaminated soil or groundwater excavated or

removed in the fuhore.,

Record of Decision . . : 4/7/2003 : v Page 1
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The selected remedy consists of: (1) removal and off-site disposal of shallow soil in the former
Quaker State tank farm area; (2) groundwater pumping to remove light non-aqueous phase liquid
(LNAPL) associated with the diesel fuel pipeline release, evaluation of dual-phase (vacuum
enhanced) LNAPL extraction, removal and off-site disposal of contaminated soil at the Slip 3
riverbank, and groundwater monitoring; and (3) an institutional control which identifies residual
petroleum hydrocarbon contaminated areas in the T4 Slip 3 Uplands Facility and the need for
appropriate contaminated soil or groundwater management. : :

The selected remedy is intended to be the final action for the T4/Slip 3 Upland, contingent upen-
these measures being consistent with future criteria that may be approved by the U.S. -
Environmental Protection Agency (EPA) for sediments and surface water at the Portland Harbor,
site. The selected remedy does not address existing contamination in sediments of Slip.3, which is |
part of the EPA Portland Harbor investigation. : : :

Al

1.3  Cultural and Afchagelegical Resources

During subsurfacé invesvtigation andrf.emédial. activities, the _Poﬁ is responsible for taking "~
appropriate action to ensure compliance with any applicable state and federal laws regarding the
protection of cultural resources. These laws may include: - ' T : -

¢ National Historic Préservaﬁéﬁ Act of 1966, 16:USC 470 et seq.,
o the Archeological Resources Protection Act, 16 USC 470aa et seq.,
s the Native American Graves Protection and Repatriation Act of 1990, 25 USC 3001 et seq.,

s . Oregon Laws Protecting Indian Graves, ORS 97.740 et seq., or
» Archeological Site Permit Requirements, ORS 358.905 et seq.

Cultural resources can includeé archeological and historical resources such as. ceremonial
artifacts, traditiohal cultural properties, objects at burial sites, or human remains. While DEQ
does not administer or enforce federal or state laws regarding cultural and archeological -
resources, the Port has undertaken and proposes fo undertake measures to ensure substantive
compliance'with these laws. “The Port’s proposed actions include a National Historic .
Preservation Act cultural resources reconnaissance for an area including the T4/Slip 3 Uplands
Facility.” Tribes and the State Historic Preservation Office were provided further opportunity to -
comment on this aspect of the Port’s work through DEQ’s providing public notice and =
opportunity to comment on the Staff Report. » : :

2.0 SITE DESCRIPTION AND HISTORY

21 Site Setting

The T4/Slip 3 Upland Facility is surrounded by the larger Port of Portland Marine Terminal 4 at
11040 North Lombard Street in Portland, Oregon (Figures 1 and 2). Terminal 4 is located along
the cast bank of the Willamette River, near river mile 5 in the Portland Harbor area of the o
Willamette River. Terminal 4 lies within the St. Johns area of North Portland on land zoned for -
industrial-use. The areas-surrounding Tetminal 4 are occupied by marine, iirdustrial, and
commercial operations. A:small residential area'is located about 200 fect cast of the T4/Slip 3
site. Moo fo e T : : » T : '
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T4/Slip 3 and the associated former petroleum handling facilitics (Figures 2 and 3) subj ect of this
Staff Report are bounded by other Terminal 4 facilities: on the north by Slip 3 and Kinder
Morgan (formerly Hall-Buck Marine), on the west by the Willamette River, on the south by the
Toyota Automobile Receiving Area, and on the east by the former Union Pacific Railroad
(UPRR) St. Johns tank farm facility. T4/Slip 3 includes ship-berthing arcas 410, 411 and former
Berth 412. While the Upland includes thé docks and shoreline at the berths, it excludes the in~

water portion of Slip 3. ~ -

2.2 .Site Geology and Hydrogeology
Terminal 4 is genérally flat at an average elevation of about 35 fect above mean sea level (MSL). :
Tmmediately east of the T4/Slip 3 site, the ground surface rises at about a 15 percent gradetoa
bluff at an elevation of about 100 feet. At the depths explored.during site investigation activities,
site geology consists of twd primary units beneath the site, a dredge fill wnit upderlain by recent .

- allgvial deposifs. ~ AR SR R :

o The Fill vt is dredge material cohsisting of brown, redium-grained sarid. The fill
ranges-in‘thickness from more thari 40 feet in the western portion of the site to less than 5 -
foet fhick at the eastern boundary of the site where the site grade rises. .

e The Alluvial unit consists primarily of gray to brown, generally well-sorted silts and )

" sandy silts, and fine-grained sands, with discontinuous lenses of clays and pebble-sized
gravels; Based on adjacent site data, the Alluvial deposits are locally ab out 80 feet thick
and are underlain by the Troutdale Formatiori. =~ e T

Groundwater at fhe site typically ranges from 12 t6 20 feet below grouind sutface (bgs). Shallow
groundwater flow is generally west or northwest, towards Slip 3 and the Willamette River. '
Monitoring well data suggest an upward vértical groundwater gradient between the shallow and -
deeper water-bearing zones beneath the site.

2.3 _Land and Water ‘Uses

Cirrent site use is marine and heavy mdustnal Reasonably likely future Jand use in the area is~
similarly industrial, based on zoning, the City of Portland’s comprehensive plan, and existing and
planned business developments. - ' ' T : '

Shallow groundwater beneath the site discharges to the adjacent Willamette River. Potential
impacts to beneficial uses of the river are the primary concem of the Upland RI/FS. The Port
condicted a beneficial water use detérmination for the facility that indicates future beneficial use -
of shallow groundwater is limited to surface water recharge. On-site use of shallow

groundwater, including drinking water use, is not redsonably likely. Deeper aquifers (beneath

the Allavial Uit #it the Troutdale Formation) have been used in the site locality for industrial
process water. Although the decper aquifer is of a quality suitable for drinking water, area -
properties are connected to the municipal water supply system and rely on this system for
drinking water. - © ‘ o T v

T .3 r RN

g
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24 Site History and Releases
2.4.1 Facrhty Development

UPRR owned and operated the T4/Slip 3 faelhty as early as 1906 The City of Portland’s
Commission of Public Docks (Commission) purchased the property from UPRR.in 1917.and:
began the initial development of Terminal 4 with the construction of piers served by Slip 1.
Construction of a pier served by Slip 3 followed shortly thereafter. In 1920, the Commission
acquired a five-acre parcel adjoining the Slip 3 pier from UPRR. A petroleum pipeline dnd fuel
oil dock were not included in the purchase. The Commission granted to UPRR an casement for
the continued use of the. p1pe1me and dock The Commission merged with the Port of Portland .
(Port) i 111 1971, ; :

The» site is currently paved with asphalt. Buildings include two warehouses (No.'5 and No. 7);
the Hall-Buck Marine facility, which operates bulk handling at Berths 410 and 411; and the
former Quaker State tank farm and Gearlocker facility (Figure 3). Berth 412 was removed n
1997. The berthmg areas have historically been used for bulk cargo loading and unloading of
diesel and oil; pencil pitch; soda ash; talc; iron, lead, zinc and copper ores; bentonite clay; coke;
_and briquettes. Handling of pencﬂ pitch was. discontinued i in 1998. Only scda ash is currently
loaded at Slip 3. '

2.4.2 _Qudker'State Oil Opee_rritions" ‘

From 1953 to 1985, Quaker State operated an oil canning facility immediately east of Slip 3. Oil
was off-loaded from ships at the Slip through a pipeline to above ground storage tanks'(ASTs)
within the concrete containment area at the Quaker State facility. Oil was packaged east of the.
ASTs at the former Quaker State canning facility (Geaﬂocker) The ASTs were femoved in
1985. The abandoned underground oil plpehne was also removed (Flgure 3. '

2.4.3 Pipeline Operations

A 10-inch diameter steel pipeline was used by UPRR to transfer diesel, No. 6 fuel, and Bunker C
oil from marine vessels at Slip 3 to bulk storage tanks located ¢ast of the Site at the UPRR St. :
Johns tank farm (Figure 3). The fucl was then loaded from the bulk storage tanks:into railcars at
a railcar loading area along the eastern boundary of T4/Slip 3. The facility and associated
pipelines were leased and operated by Chevron from 1969 to 1983. Petroleurn transfer and
storage operations ceased in 1983. In 1997, as part of a wharf removal project at Berth 412, the
Port drained and removed the under-dock portions of the pipeline. In June 1998 the Port '
“drained, cleanied and/or removed Subsurface portions of the pipeline. T T

2.5 Previous Enwronmental Investlgatmns

A seep of petroleum hydrocarbons was first observed at former Berth 412 in 1970. Initial
attempts to address the - seep consisted primarily of replaemg leaking sections of the active
pipeline (Figure 3). The northern, oldest section of pipeline was used until about 1971, affer.
which the southern section of pipeline was used. Although no longer in service, the northem
section was not formally abandoned at that time. A second seep was observed at the east end of
Slip 3 in 1991. Since 1991, site investigations or attempts to contro! the petroleum seeps have
been conducted at different times by Quaker State, Chevron, UPRR and most recently, the Port.
These actions included pipeline product removal and decomissioning; trenching, oil and
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sorbent boom placement along the Slip 3 riverbank; and product recovery from wells within the -
riverbank. Tn May and June 1998 the Port removed sections of the northern pipeline to determine
the number and location of historical pipeline leaks. Soil samples were collected from along the
pipeline (samples S-1 through S-70) and about 1,000 gallons of diesel product were removed
From the westernmost portion of the main pipeline. “Tield observations and analytical data -
indicated the presence of petroleum hydrocarbons and potential source areas-in the pipeline.
excavation north of Warehouses No: 5 and No. 7 (Figure 4). Despite these efforts, a plume of
petroleum light non-aqueous phase liquid (LNAPL) remains in the Upland subsurface, acting as
a continuous source of pétrolenm hydrocarbon contamination to Slip 3.~ .+~ . :

Previous Upland. intvestigation and remedial activities not associated with the pipeline releases
included underground storage tank (UST) decommissioning at the former Quaker ' :
State/Gearlocker facility in 1991 and: 1996. Three USTs containing waste oil, diesel, and
pasoline, respectively, were excavated and removed from the site. During that work about 12
tons of pétroleum hydro carbon-contarninated soil. were excavated and transported off-site for

disposal =

_ LT o : - ; -

Tn January1998, DEQ issued a- draft Preliminary Assessment for Terminal 4. Subsequently;-the
Port submitted the T4/Slip 3 site for eligibility in DEQs’ Voluntary Cleanup Program and agreed
to performa T4/Slip 3 Remedial Investigation and Feasibility Study (RT/FS). The Rlwas : -
conducted in two phases, one for sediments within Slip 3 and one for the Upland area. ‘This
ROD summarizes the Upland RVES. ' o

2.6 - Recent Interim Action

" The Port 6f Portland began startup of an interim action system in.May 1999 at the Slip 3 -
riverbanik. The purpose of the system was 10 limmit the migration of LNAPL to Slip-3. The =
- interim action was a dual-phase extraction system consisting of pumping soil vapor',-free-phésrs N
liquid petroleum hydrocarbons and groundwater containing dissolved-phase petioleum . 3
hydrocarbons from three wells (MW-1, MW-2 and MW-3) locatéd- immediately upgradient of the
secp at Slip.3. Asof July 31, 2001 about 270,000 gallons of water containing petroleumt -
hydrocarbons had been treated and discharged to the Willamette River under a National Pollutant -
" Discharge Elimination System: (NPDES) permit. Additional activities included the maintenance
of containment and sorbent boom ‘at the seep and the bailing of NAPL from Upland groundwater
monitoring wells. The effectiveness of the interim action was limited and the system is not
currently ‘operating. Effectiveness of the system was limited by several factors which include the

following.

* “T.NAPL recovery was atternpted using existing wells between SIip 3 and the LNAPL™ ~
plume, and relied primarily on the natural groundwater transport of INAPL to the
vicinity of the wells. Because the remaining petroleum hydrocarbons are relatively
{mmobile, little LNAPL removal could be achieved. ,

& Thé shallow depth of the existing wells limited the drawdown (and therefore capture
* radius) of the wells. - .- S .

x  Residual hydrocarbons within the riverbank between the récovery wells and Sip 3
contribute to sheen on the surface:water of the ship; degpite the recovery of upgradient
LNAPL. '
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3.0 REMEDIAL INVESTIGATION SUMMARY
3 N ature and Extent of Contammatmn

Investigations were conducted in three general areas: (1) Hall -Buck and Quaker Statc/Gearlocker
facilities, (2) pipelines between the former UPRR facility and the western site boundary, and 3.
the former UPRR railcar loading area at the east boundary of the site (Figure 4). Between 1991
and 1998, site work was conducted by Hahn and Associates (Gearlocker waste oil UST _
decommissioning), Century West Engineering (UPRR pipelinic, Slip 3 oil seep, former waste ol
UST and groundwater monitoring investigations), GeoEngineers (Gearlocker diesel and gasoline
UST decommissioning), Kennedy /Jenks Consultants (Quaker State site investigation); Pacific
Environmental Group (UPRR pipeline, Quaker State/Gearlocker and seep area site
investigations), and Hart Crowser (northern pipeline investigation, excavation and removai)

-In 1998 the Port 1mplemen1:ed a comprehenswe remedial mves‘u gation with DEQ oversi ght to~
supplement the existing work noted above-and complete the site characterization. Thirty-three
Geoprobe borings were completed by Hart Crowser. The borings were completed to depths
ranging from 20-feet to 40 feet below ground surface (bgs), sufficient to collect groundwater .
sarnples and to assess the vertical extent of soil contamination. Seventeen groundwater
monitoring wells (HC-1 through HC-14), including three. shallow/deep well clusters (HC- 4S/D

- HC-65/D, HC-128/D), were installed at the Slte in 1998. Well depths ranged from 20 feet to 45
feet bgs. .

Shallow soil contamination was found only within the former Quaker State facility and at the
former UPRR railcar loading area, presumably from surface releases in those areas. The areal
extent of surface soil contamination at the former Quaker State tank farm is limited by the. )
concrete containment wall of the former tank farm, which is stilk present at the site (Figure4).:
Contamination at the former UPRR railcar loading area was generally defined on Port property
.. by borings west of the rail lines and will be further defined by UPRR. through additional
mvestlgatwn of the associated UPRR St. Johns tank farm site. - SR

Subsurface soﬂ contarmnatlon is generaﬂy Iocated at two areas along the northem section of -
pipeline, and at the former railcar. loading area (Figure 5). The highest concentration of diesel:
range petroleum hydrocarbons was 61,000 mg/kg in soil adjacent to the northern pipeline at IB-

130, 16.5 feet bgs. The subsurface pipelines from UPRR to Slip 3 were approximately 4 feet bgs '

resulting in releases and associated soil contamination starting at a depth of about 4 feet bgs

(Figures 5 and 7). An LNAPL plume has been observed along the northem section-of pipeline - -

from MW-15, north of Warchouse No. 7, extending to the Slip 3 riverbank (Figures 6 through 9).
"LNAPL has béen measured at up to 13.38 feet thick in the well casing of MW-19 wiih lesser -
thicknesses in surrounding wells. LNAPL extends Vertlcally to approximately the top of the
alluvial unit (Figure 9).

3.2 Contaminant Fate and Transport

Contaminant transport occurred primarily in the fill materials from depths of approximately.5-to
40 feet, east to west across the site. Silts within the underlying native alluvium and shallow
groundwater appear to have inhibited vertical migration. Dissolved-phase groundwater -~ - -
contamination has been détected primarily adjacent to and in association:with the: LNAPL plume.
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Diesel was the primary product released and is made up of predominantly middlerange
petroleum hydrocarbons. Attenuation mechanisms, ocourring since the original pipeline releases -
approximately 20 to 30 years ago, favor degradation of the lighter distillates in diesel. - '
Consequently, the remaining hydrocarbons are heavier and less likely to degrade than the - -
original product, and the rate of natural attenuation will slow with time. The heavier fraction « -
Iydrocarbens are less soluble, less volatile, and less mobile than the original product.*Chemical -
data and field observations at T4/Slip 3 are consistent with this model. For example, the lack of
volatile organic compounds such as benzene in groundwater is indicative of the loss of lighter
fractions, and a noted decrease in the seep at Slip 3 is indicative of a reduction ih contaminant *
mobility. Based on the type of release, age, and degradation processes, it is expected that natural
;attenuation (or movement of the LNAPL plume) bas slowed and wiil not be a significant factor -
in additional contaminant reduction over a reasonable time period. .

33"  Huwman Health Risk Assessment

A détermitistic human health rigk assessment (RA) was performied as part of the RI to gvaluate ~
existing and reasonably likely future risks to human health and potential ecological receptors. -
The baseline human health risk agsessment assumes no-action to control o mitigate releases.

The contaminants of cancern (COCs) are oil range total petrolenm hydrocarbons (1 PH) atthe -
former Quéker State facility, diesel and heavier fuel oil range TPH from the underground pipeline
releases and railcar loading, and associated carcinogenic and non-carcinogenic polynuclear -7
aromatic hydrocarbons (PAHs). TPH was evaluated qualitatively and based on the PATL
constituents, for which foxicity can be quantified. Volatile organic compounds (V 0OCs), including
benzene, toluene, ethylbenzene and xylenes, and metals were analyzed and screened out because
they were either not detected, or had concentrations below risk-based screening values.

Consistent with the identified current and reasonably likely futore Jhnd uses, the industrial ~* - -
worker and utility (trench) worker exposure scenarios were used for evaluating risk from current

Y

and reasonably likely exposures to soil at the site. No complete shallow groundwater exposute -
pathways were identified. This is because other than recharge to surface watets no réasonably °
likely future on-site use of shallow groundwater was identified, the depth to groundwater (12 to
20 feet) is below a typical excavation worker scenario, and the lack of VOCs limits potential
risks through inhalation exposure. Therefore, potential groundwater exposure was not carried

forward in the detailed risk assessment for the site. -

Only one PAH in soil exceeded the acceptable risk levels defined by OAR 340-122-0115.
Benzo(a)pyrene had a reasonable maximum exposure (RME) of 2x10°® excess cancer risk for an

i duistial worker (Table 1). Total cancer risk for the sum of PATIs was also 2xT0° for an industrial
worker. All other COCs and exposure scenatios were below both cancer and non-cancer acceptable
risk levels (Tables 1 and 2). The maximum detected PAH concentrations were in sample HC-SS-
04, collected from the 0-1 foot depth within the former Quaker State tank farm. Rigk estimates
calolated without this single sample resulted in 2 revised risk for benzo(2)pyrene of 9x1 07 and
cumulative carcinogenic risk of 1x10°; both within acceptable risk levels (Tables 3 and 4).
Although an unacceptable Tisk was not identified for TP related to the pipeline releases, high TPH
concentrations in soil warrant notice and appropriate management during any future subsurface
construction or utility activities. o T

£t .

-
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34 Ecologlcal Risk Assessment

As part of the R, the Port completed a Level I Scoping Ecological Risk Assessment for T4/8lip .-
3. Terminal 4 is covered by asphalt and buildings, with only small, weedy vegetated areas -
between buildings and along the former railcar loading area.. The terminal provides very poor.
habitat, limiting exposure for terréstrial ecological receptors. Chemicals of potential.concern
were screened by comparison to the lowest of DEQ’s ecological screening benchmark values - -
from the 1998 Guidance for Ecological Risk Assessment {Table 5). Only naphthalene in one -
sample (HC-SS-06) at 49 mg/kg exceeded the screening level for plants of 10 mg/kg.. Screening
levels for invertebrates, birds and mammals were not exceeded. Additionally, no threatened or -
endangered species are known to inhabit the Upland area. o

Site contaminants in groundwater have impacted surfaoe water and sediments in Slip 3 as
indicated by petroleum seeps and sheens on surface water within the slip, observed periodically -
since 1970. Bioassays conducted for the sediment investigation in 1998 showed toxicity to the
test species exposed to sediments collected at several locations within Slip 3. -Sediment toxicity -
appears to be correlated at least in part to diesel-range petroleum hydrocarbons from the Upland
area. Therefore, Upland contamination poses a risk to ecological receptors through the =
grou*ldwater to surface water mi gfa..ron pathway

Based on the results of the nsk assessment, DEQ detennmed that a Feasrblhty Study should be .- |
performed to evaluate remedies for human health risk from soil in the former Quaker State tank. |
farm and ecological risk from groundwater contaminant migration to the Willamette River.

33 Hot Spot Evaluatmn

Hot spots, as defined by OAR 340 122—{)1 15(3 1), were evaluated in the FS. LNAPL at the sife is -
considered 2 hot spot because it is reasonably likely to migrate and adversely affect beneficial -
uses of adjacent surface waters. Groundwater is a hot spot only in the immediate vicinity of the o
LNAPL plume, where dissolved-phase contamination is present that could migrate to the, -
Willamette River. Both LNAPL and associated groundwater contannnatron can be treated ina.:
reasonable timhe to protect beneficial uses of adjacent surface waters. -

Contarrnnant concentrations in soil are below risk levels that would constitute a hot spot and, -
with the exception of LNAPL, are not hkely to migrate. Therefore soil at the site is not.
considered a hot spot. .

40 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

4.1 Remedial Action Obj ectives
The remedial action objectives a'reﬂto:

> Prevent human exposure to soil which contains PAHs above acceptable risk levels in the
. former Quaker State tank farm area of the T4 Slip 3 Upland Facﬂtty, :

> Achleve source control to prevent petroleum hydrocarbon rmgratron from the T4 Slip. 3
Upland Facﬂlty to the Willamette RJver at concentrations that could adversely affect
beneficial uses; and
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-»  Identify residnal TPH contaminated areas for tenants, site contractors and others, and
ensure proper management of any contaminated soil or groundwater excavated or removed
in the fufure. : '

The potential for beneficial uses of the Willamette River to be impacted by site contaminants will
be gauged by comparison of groundwater concentrations to existing surface water screening
levels. The Level I Screening Level Values from DEQ’s Guidance for Heological Risk
Assessment (DEQ April 1998/Deceniber 2001) or other applicable numeric standards approved
by DEQ will be used. Narrative water quality standards, such as objectionable oily sleek (sheen),
would also be applied for surface water.. The Port anticipates fhat upon completion of the. o
T.NAPL removal, dissolved-phase groundwater eontamination will havé been reduced to below

surface water screening levels.

42  Remedial Alternatives Development and Screening
All alterndtives, with the exception of no action, include éxcavation of approximately 120 qubic.
yards of PAH-contaminated surface soil in the former Quaker State tank farm (a removal action)
to addressihuman health risk. ‘The alternatives screening pertains only-to the remediation of
contaminated media impacting beneficial water uses. Alternative technologies associated with a
variety of general response actions Were sereened in the FS, focusing on LNAPL as the primary
- media of concern (Table 6). The shaded technologies on Table 6 were climinated. from further-
consideration based on the rationale noted in the table, and the remaining technologics were
carried forward in the evaluation (Table 7). Those technologies that were carried forward were .

¢ombined into Altématives A through K.
4.2.1 Alternative A - No Attion

The no action alternative i included in the ¥S for comparison. The no action alternative
assumes 1o action is taken. Petroleum hydrocarbons would remain at the site above acceptable .

risk levels.
4.2.2 Alternative B — O_ﬁ”—slite Landfill bisj@qs,al’ of Soil

This alternative includes demolition of site buildings in the LNAPL contaminated area and the
excavation, loading and hayling of contaminated soil fo a Subtitle D solid. waste landfill.
Approximately 55,000 cubic yards (82,500 tons) of material would be excavated imcluding clean
overburden soil. OF the 55,000 cubic yards excavated, approximately 30,000 cubic. yards (45,000
tong) would be disposed of off-site as contaminated material. The remainder of the soil would be
replaced in the excavation as clean fill. Contaminated groundwater would be pumped from the
exposed excavation prior to backfilling. Collected TNAPL and groundwater would be separated,
the LNAPL taken to a recycling facility, and the groundwater treated and discharged to the . -
Willamette River. Approximately six wells would be installed for compliance monitoring.

4.2.3 4ife.rna§?ve C— Soil Landfarming

Tﬁis alternative includes all the E:ompo:qcnts of Alternative B gbove; ho_wéver, coqtémin,at_e,d soil
would be biologically treated on-site in Jined treatment cells rather than di'sri;osed, of off-site., "

1
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4.2.4 -Alternative D — Soil Treatment by Thermal Desorption -

ThlS alternative includes all the components of Alternatives.B and C above however,
contaminated soil would be transpoﬁed toa perrmtted thermal desorption facﬂlty and returned to -
the excavation aﬁ:er treatment ]

4.2.5 Altematwe E- Well Pumpmg

For this alternative, groundwater exfraction wells would be installed in the LNAPL source area.
Downhole punmps would be used fo extract LNAPL and contaminated groiundwater for on-site
separatlon and groundwater treatment. Groundwater pumping will create a zone.of depressmn
aréund each well in the source area, inhibiting further nigration of petroleum to Slip 3. Soil -
within the Slip 3 riverbank would contain residual TPH that would act as an ongoing source of
contamination to the river, regardless of upgradient source control measures. Thercfore, an
estimated 2,800 cubic yards (4,200 tons) of soil with residual petroleum hydrocarbons along the
rwerba:nk would be’ excavated for off-site disposal. Some of the limitations of thie most recent
inferim action (pumpmg of wells within the riverbank) would be addressed by placmg exfraction

_wells throughout the LNAPL plume, installing wells ata deeper interval to allow greater '
drawdown and remowng re31dua1 soil adjacent to the ongomg sheen in the shp

1.2.6 " Alternative F — Dual Phase Ex_tmctzon

This alternative would consist of the Alternative E eleménts above, but would include vacuum
extraction at cach well to remove soil vapors and enhance the effectiveness of pumping. ) :
Applying a vacuum potentially reduces the groundwater pumping zone of depression needed for -
, mebilizing LNAPL to each well. The relative performance of vacuum enlianced pumping versus’
pumpmg alone would be evaluated by aqu1fer and pump testmg durmg remechal deSIng

. 4.2.7 Alternative G - Cut-off Wall

This alternative would consist of removing approximately 1,500 ¢ubic yards (2, 250 tons) of
contaminated soil at the riverbank seep, and installing 1nterlock1ng sheet piles asa phys1ca1
hydrauhe barrier to stop LNAPI, migration. Sheet piles would be driven into the Aliuvial unit to

. a depth of about 30 feet bgs. The length of the wall would b about 1,200 foot. Because source
area contamination would not be significantly reduced, petroleum in shallow groundwater would
pose an ongoing threat to deeper aquifer units that have potentlal bereficial uses: To address this'
concern, three monitoring wells would be installed at the site in the deeper aquifer units to
"momtor potential-vertical-migration of- contamination—Groundwater monitoring- would be— o e
necessary indefinitely (the FS assumed 30 years). ‘ : '

4.2.8 Alternative H - Hydraulic Containment

This alternative includes riverbank soil removal as described in Alternative G above However,
rather than a cut-off wall, groundwater extraction wells woitld Be installed near the downgradlent
edge of the LNAPL source area to prevent LNAPL from migrating to the slip. Downhole pumps-’
waild be used to extract LNAPL ihd contaminatéd groundwatér for etizsite separation and.
groundwater treatment. Mobile LNAPL would migrate to the extraction wells. Eventually,
mobile LNAPL would no longer be present and the system could be shut down (10-to 15 years
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based on modeling in the FS). Less mobile NAPL would remain and may require long-term
monitoring (30 years assumed in the FS). '

4.2.9 Alternative I — C‘t_u‘-oﬂ Wall Combined with Limited Pumping

This alternative would include soil excavation at the riverbank, cut-off wall installation, and use :
of fhree existing wells at the riverbank to extract LNAPL and groundwatér. With a cut-off wall, -
the existing wells would be sufficient to prevent migration of LNAPL 'to the slip. .

- 4.2.10 Alternative J — Thermally Enhancéd Soil Vapor Exiraction

Tn addition to soil removal at the riverbank, this alternative would include hot air/steam injection’
into the LNAPL zone to volatilize-contaminants. An estimated 19 vapor extraction wells would
be installed above the contaminated zone and a saciium applied fo the exttaction wells-to remove:
vapors. ~Treatment of the vapors would be required before reléase to the atmosphere. Cleanup is
* estimated¥o be achieved in 6 months to 1 year.” Post-cleanup groundwater monitoring would-be
necessary-for approximately 2 years. e ' ‘ T e

4.2.11 Alternative K— In situ Chemical Treatment

Tn addition to soil removal at the riverbank, this altermative would include the inj ection ofan
oxidizing agent (e.g., hydrogen peroxide) into the contaminated zone. The oxidizing agent would
chemically break down LNAPL. Six wells would be installed after treatment to monitor for the -
presence of LNAPL in the freated arca. Additional post-cleanup groundwater monitoring would: -
‘be conducted for approximately 2 years. - " SRR S :

50 - _ _EVALUATiON or THEREMEDIAL ACTION A:L'TERNIETIVES‘ S
OAR 340-122-0050 speofﬁés that the Director shall select or approir;e a'r.ém'edia:ﬂ action that:

Ja) is ﬁro‘;edtivc'bf presén;r: and _futﬁre public health, ééifétj' and_welférg_a and of the enviromﬁer;t;

b) balances remedy selection factors, specifically effectiveness, long-term reliability,
implementability, implementation risk, and reasonableness of cost; and -

c) treats hot spots of contamination in water to the extent feasible, or treats or excavates hot ‘SPOtS
in media other than water. '

- P remediul alternatives were evaluated-inaccordarice with these eriterfar Tnordertoevaluate™
the balancing factors, each alternative was scored relative to every other aliernative as more
favorable (+), equal to (0) or less favorable (-). The scores were summed and the alternatives
ranked #1-11 from the highest to the lowest score (Table 9). Although not reflected in the tables,
Oregon Revised Statutes [ORS 465.31 5(1)(d)(E)] state that where two or more reimedial
alternatives are protective, the least expensive alternafive shall be preferréd, unless the additional
cost of a more expensive remediil action alternative is justified by proportionately greatef -
benefits. The evaluation is subject to-a Rreference for treatment of hot spots of contamination.

it E
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5.1 - Protectiveness

OAR 340-122-0040 requires that remedial actions be implemented to achicve the acceptable risk
levels for human health and ecological receptors. Subject to the preference for treatment of hot

~ spots, a remedial action may achieve protection through treatment, excavation and off-site
disposal, engineering controls (e.g., capping), institutional controls (e.g., deed restrictions), and
any other methods of protection or combinations of methods. ‘The protective criterion is
pass/fail. ' - -

Allof the alternatives are considered protective except no action and possibly the cut-off wall..
No action would not address potential human health or eécological risk, and the cut-off wall may
not prevent migration of LNAPL around the wall. In all the alternatives except no action,
removal of surface soil (about 120 cubic yards) at the former Quaker State tanl fargh would be - -
conducted to reduce individual carcinogenic excess cancer risk to less-than or equal to 1 x 1 0'.6, .
cumulative excess cancer risk to less than or equal to 1 x 107, and a Hazard Index [HI] less than
“or equal to 1 for non-carcinogenic compounds. Trall-of the alternatives exceptno action and
possibly the cut-off wall, pipeline area contamination would be treated: or contained:to. prevent . .
further impacts to beneficial uses of the Willamette River. o ) :

5.2 Balancing Factors
5.2.1 Effec.g"iv;er?ess

OAR 340-122-0090(3)(a) requires that remedial action alternatives be assessed for effectiveness.
in achieving protection by considering, as appropriate: the magnitude of risk from untreated
waste or contaminants; the adequacy of engineering and institutional controls necessary {0
manage the residual risk; the extent to which the remedial action restores or protects existing and
reasonably likely future beneficial Gses of water; the adequacy of treatment technologies; the
time until remedial action objectives are achieved; and any chef relevant information.

Alternatives which remove and treat contaminated material, such as off-site landfill-disposal and
soil treatment by thérmal desorption are generally more effective than in situ treatment or
containment, such- as soil vapor extraction or a cut-off wall combined with limited pumping. -

. Ho{a}ever; the cut-off wall ranked cqual to landfill disposal and thermal treatment in-the FS 7
because the time required to complete the remedial action (limiting LNAPL migration to the
River) would be the shortest. No action is the least effective alternative. '

5.2.2 ._Long-Term Reliability . .. — . . e

OAR 340-122-0090(3)(b) specifies that each remedial action alternative be assessed for its long-
term reliability by considering, as appropriate: the reliability of the treatment technologies in
meeting treatment objectives; the reliability of engineering and institutional controls necessary to
manage residual risk, including enforceability over time; the nature, degree, and certainties or
uncertainties of any necessary: long-term management; and other relevant information,

Altemai:—i:i}es that permanently treat the coﬁtaﬁﬁnaﬁon, such as thermally 'ell}lllénéég soil vapor
extraction, rank highest. Groundwater/LNAPL extraction alternatives ranked next because only
the mobile fraction can be recovered and long-term operation and maintenance are required.
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Containment alternatives arelless reliable, with the cut-off wall the lowest ranked. No action is
the least réliable of all the alternatives. ) : oo

5.2.3 Implementability

 OAR 340-122-0090(3)(c) requires that each remedial action altemative be assessed for the ease

or difficulty of implementation by considering, as appropriate: the practical, technical, and legal
difficulties and unknowns associated wifh the construction and implementation of a technology, _
engineering confrol, or institutional control including potential schedule delays; the ability to ]
monitor the effectiveness of the remedy; congistency with federal, state, and local requirements;
activities needed to coordinate with other agencies; ability and time needed to obtain necessary
authorization from other government bodies; availability of necessary services, materials, -
equipment, disposal facilitics; and any other relevant information.

The no action alternative is the eastest to implement, followed by the cut-off wall which uses - -
standard ‘construction techniques. Excavation with off-site treatment or disposal ranked similar
to groundwater/LNAPL pumping.- Excavation alternatives require some building demolition, *
while pumping requires pilot testing to verify design criteria. In situ treatment alternatives are
less impiementable because they require more.sophisticated technologies and pilot testing. Soil
landfarming was ranked the least irt lementable because of the logistics of conducting -
‘excavation during seasonally low watef levels and- subsequently treating during warm;’ stHner
months. The Port will meet substantive requirements of state and local permits and will obtain
federal permits or otherwise comply with applicable federal laws for each component.of the
remedy. The necessity to meet substantive requirements or obtain permits for in-water *-
(tiverbank) work and the time required for compliance with applicable laws might affect the -
implementation schedule for the in-water portion of the remedy. = S

5.2.4 Implementation Risk )

OAR 340-122-0090(3)(d) specifies that each remedial action alternative be assessed for
implementation risks by considering as appropriate the potential impacts to the commumnity,
workers, and the environment, and the effectiveness and reliability of protective or mitigative
measures to reduce these risks; the time until the remedial action is complete; and any. other -

velevant information.

There is no implementation risk for the no action alternative. The cut-off wall ranked next
becauss it is entirely on-site and does not expose workers o contamination. Excavation ratked
next._szumpjngﬁltcmatmcajncmdsiqng:tcmn_dis.phaxgsjimd water and carry increased risk |
. of an unacceptable discharge to the river. The highest risk (lowest ranked) alterndtives are the -

© in-sitn treatrent alternatives which Have significant risk to workers during implementation.

525 Reas‘onableness of Cost

OAR 340-122-0090(3)(e) requires that each remedial action alternative be assessed for the
reasonableness of the cost of the remedial action by considering, as appropriate: the net present
value of the cost of the remedial action; the dogree to which the éosts of the remedial action are
proportionate to the benefits to human health and the environment through risk reduction or risk
management; preference for treatment of hot spots of contamination; the degree of sensitivity or
uncertainty of the costs; and any other relevant information.
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The estimated cost of each alternative is presented in Table 8. There is no cost associated with .
the no action alternative. Well Pumping is estimated at $1,030,000. In situ chemical treatment is
the most costly at an estimated $2,790,000.

53 Treatment of Hot Spots

OAR 340-122-0090 requires that remedial actions treat hot spots of contamination in - L
groundwater to the extent feasible. Other than no action, the cut-off wall is the only alternative -
that does not. prowde some level of treatment : ;

6.0 SUNH\IARY OF THE SELECTED REMEDIAL ACTION

The selected remedial action is Altematwe E/F with the addmon of an 1ns1:1tut10nal control. The
selected remedy 1ncludes

> Excavation of shallow 5011 in the former Quaker State tank farm and- off site disposal at a
"~ landfill or thermal treatment facility (Alternative Eor F), ~ . B
LNAPL recovery in the pipeline area through pumping wells (Altcmauve E)

Dual phase exiraction pilot testing and, if effective, implementation. (Alternatlve F),
Excavation of contaminated riverbank soils and off—srce dlsposal ata landﬁll or thermal
treatment facility (Alternatlve E'orF), S : . .
Groundwater monitoring-and comphance evaluatmn (Altematwe E or F) and
Instltutlonal control (amended Altemauves Eor F) -

YV VYVYY

Although there isa broad range of scores, no smgle alternatlve scorcd 51gmﬁcant1y hlgher than
any other evaluated in the FS (Table 9). Cut-off wall ranked the highest, but does not meet the -
preference for treatment of hot spots. Soil treatment by thermal desorption and off-site: landfill
disposal of soil ranked second and third, but are estimated to be over twice the cost of dual—phase
extraction or well pumpmg :

Well purmping is protectwe treats hot spots of contanunatmn and is thc least cost alternatwe
that also has reasonable assurance of both short-term source control and longer-term cleanup
through contaminant reduction. Hydraulic containment is less costly, but is not as effective or as
reliable as pumping because system operation would be required for a much longer time period. -

Pumping will treat LNAPL and groundwater hot spots of containination. Dual-phase extraction : .

has only slightly higher estimated cost than groundwater pumping alone, and the additional cost.
may be offset by improved efficiency of the pumping system. Other alternatives may be faster

(e.g., thermally erthanced soil vapor extraction) and treat a larger volume of contaminated
material including vadose zone soil {e.g., excavation and thermal desorption). However, the
significant additional costs of these alternatives are not warranted since the remedial objective is.
not to treat all contamination, but to freat only mobile contaminants which are hkely to.impact
beneficial uses of the river.
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6.1 Description of the Selected Remedial Action
6.1.1 - Quaker State Tank Farm Excavati‘o-n

An estimated 120 cubic yards (180 tons) of surface soil located at the former Quaker State tank
farm area will be excavated. The excavated soil will be-loaded into trucks and hauled to a
permitted landfill or thermal trealment facility. Confirmation samples will be colected and
analyzed 1o demonstrate that any residual petroleum hydrocarbon contamination is below
acceptable risk levels for human health. '

6.1.2 LNAPL Pumping

Groundwater extraction wells will be installed in the LNAPL source area and downhole pumps
used to extract INAPL and contaminated groundwater. The extracted LNAPL/groundwater will
be treated via oil/water separator, bag filiration, and carbon adsorption, Effluent from the
freatment sysiem will be discharged to the Willamette River at concentrations that meet the
compliance criteria listed in Section.6.1.5 of this ROD and substantive requirements of a
National Pollutant Discharge Elimination System (NPDES) permit. The collected LNAPL will
be routed to a storage container and periodically transported to a licensed recycling facility.

The proposed well layout includes eight wells placed within the LNAPL plume at.a-typical
spacing of about 100 feet (Figure 8). Well screen depths will be approximately 20 fo 25 feet.
The estimated total flow from each well will be 1 to 6 gatlons per minute, depending on-the -
season, The proposed well configuration will be refined through pilot testing and remedial
. design. Performance measures will be established to assess the need for adjustments to the

system.
6.1.3 Dual-Phase Extraction

Pilot testing will be conducted to determine if applying a vacuum to the extraction wells
enhances the effectiveness of the LNAPL pumping. Each extraction well wilt have a down-hole
pump to remove liquid phase hydrocarbons and groundwater, and would also be connected to a
vacuvm exiraction system to enhance vapor phase recovery (i.e., dual-phase extraction). The
proposed well layout for dual phase extraction includes fifteen wells placed within the LNAPL
plume (Figure 9). As above for LNAPL pumping, extracted LNAPL/ groundwater wiil be treated
and the groundwater effluent discharged to- the Willamette River.. The collected INAPL will be
routed to a storage container and periodically transported to a licensed recyoling facility. Vapors
from the vacuum system will be discharged to the atmosphere. If vapors contain petroleum
Fiydfocarbons at coricentTations of corcern; treatiient will be Tiecessary prior to discharge.

6.1.4 Riverbank Excavation and Backfill -

To addfess residual TPH within the Slip 3 riverbank, soil at the location of the riverbank seep
will be excavated. The excavation is estimated at 150 feet wide and will extend from-the low
water line landward about 55 feet. An estimated 1,300 cubic yards (1,950.tons) of clean
overburden goil along the riverbank will be excavated from above the saturated zone. An . :
estimated 2,800 cubic yards (4,200 tons) of soil with residual petroleum hydrocarbons will be
excavated from below the saturated zone. The contaminated soil will be loaded info frucks and
hauled off-sitc to a permitted landfill or thermal treatment facility. The riverbank will be
restored with imported silty sand fill in the saturated zone and the 1,300 cubic yards of clean
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overburden soil. Laboratory testing will be completed to evaluate adsorption capacities of
potential saturated zone backfill materials. The amount of excavation and type of backfill may
be adjusted to provide adsorption capacity as a backup measure in the event residual
contamination from the upgradient pipeline area is mobilized in the future.

The work will be conducted in compliance with federal/state removal-fill requirements. The face
of the bank will be restored in accordance w1th the Port’s Rlverbank Management Plan dated -
April 2001. :

6.1.5 Groundwater Monitoring and Complmnce Evaluation

Groundwater monitoring will be necessary to demonstrate that mobile LNAPL has been
removed, that dissolved-phase ‘contamihant concentrations have been reduced below risk
scteening levels, and that the remedy is ‘consistent with criteria applied by EPA to Portland .
Harbor. A groundwater monitoring plan will be prepared and implemented. Groundwater
monitoring will be conducted for a minimurn of twé years following the removal of mobile .-« ~~
LNAPL and shutdown of the treatinent system After two years, the need for add1t10na1
momtormg wﬂl be assessed ) e

Groundwater monitoring comphance pomts will be estabhshed that reﬂect groundwater
discharging to sediments and surface water. Compliance criteria will be the Level Il Screening
Level Values from DEQ’s Guidanee for Ecologlcal RlSk Assessment (DEQ Aprll
1998/December 2001) as follows

Contaminant® - . - . - -Agquatic SLV (mg/L)-

Acenaphthene : 0.520.

Benzo[a]anthracens 0.000027 P
Benzo[a]pyrene - 0.000014 i
Fluoranthene ' ‘ 0.00616 ‘ :
‘Fluorene o 0.0039

Naphthalene 0.620

Phenanthrene - 0.0063

Total petroleum hydrocarbons will be assessed relative to the 1 mg/L discharge limitation for -
NPDES 1500A Waste Discharge permits. Other applicable numeric standards approved by DEQ
may be used. Narrative water quality standards, such as objectionable oily sheen; will also be -
applied for surface water. ' : -

If performance monitoring during treatment or groundwater monitoring following treatment
indicates that screening levels for protection of surface waters are unlikely to be achieved or that
* the remedy is inconsistent with EPA criteria developed for Portland Harbor, the remedial action
will be re-evaluated. The Port will consider methods of improving the existing treatment system
and may elect to develop site-specific cleanup endpoints based on fate and transport modeling or
other site-specific factors. Any revisions to the compliance criteria shall be rewewed apnd -
approved by DEQ. - o L
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6.1.6 Institutional Control

Tn addition to those actions evaluated in the FS, an institutional control will be used to identify
the location of areas where there is residual TPH contamination. Notification will be provided to
Port workers, contractors or tenants of the presence of contamination through a method approved
by DEQ, so that management of TPH contaminated soil or groundwater can be incorporated into
the planning stages of future site work. : e T

62  Applicable Laws

6.2.1 Clean Water Act Section 402 and ORS Chapier 4658

The ORS 465:315 exemption of state arid local permits will apply to on-site activities approved .’
in this ROD. ‘Waste water discharges to surface waters of the lower Willamette fromthe .
groundwater pump and treat system will be consistent with the compliance criteria.listed in
Qection 645 of this ROD and will meet applicable substantive water quality criteria, and water
quality menitoring and reporting requirements under federal and state law, mcluding pertinent
criteria contamned in OAR 340-41, Table 20 and adopted in OAR 340-41.

6.2.2 Cleah Water Act Section 404, Rivers and Harbors Act Section 10, dnd ORS Chispter 196

The Port will obtain federal permits or otherwise comiply with applicable laws for any excavation. -
and filling and any discharge of dredged or fill material associated with the bank excavation
component of the remedy to meet the requirements of sections 10 of the Rivers and Harbors Act .
of 1899, 33 U.8.C.A. 403, and 404 of the Clean Water Act, 33 U.S.C.A. 1344, Section 10 of the ~
Rivers and Harbors Act regulates construction or modification of structures in a Port and
excavation and filling in waters of the United States. Likewise, such bark excavation remedial
activities will comply with the substance of Oregon’s Removal-Fill Law, ORS 196.795-990 and -
the State of Oregon's Lower Willamette River Management Plan. The work will be conducted
consistent with the in-water work windows established by the Oregon Department of Fish and

Wildlife.
6.2.3 E_nda;ngered Species Act Section 7

Tn connection with Section 404 of the Clean Water Act, the Port will assure that a biological
 assessment be prepared under the Fndangsied Species Act for the bank excavation work and, if.
required, that consultation with National Marine Fisheries Service and V.8, Fish and Wildlife -
Service oceur. Section 7 of the Endangered Species Act requires the federal agencies with _
g'urisdi,ation.oy.gnasp.actsj)f_ﬁﬁ&cleanup,._suchas_thalLS_.Anny_C_oip&Qanginé,ti§, _ensure that
any action authorized, funded, or carried out by such agencies are not likely to jeopardize the :
contimued existence of any endangered species or threatened species or result in the destruction -
or adverse modification of designated critical habitat of such species. .

6.2.4 National Historic Preservation Act Section 1 06, 16 U.S.C. 470(f)

The Port will take steps to protect any historic, archaeological and cultural resources that may be
located in‘the remedial action area by com slying with applicable federal and state laws. The Port
will perform a cultural resources survey for the facility consistent with Section 106 of the
National Historic Preservation Act prior to undertaking any ground-disturbing work and will in
addition take any required steps to protect any cultural or archaeological resources that might be
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discovered in the facility. The Port will coordinate its efforts with interested Indian tribes, in
addition to appropriately involving the Advisory Council on Historic Preservation (ACHP) and
the State Historic Preservation Office (SHPO} :

6. 2 5 Portland Czty Code Chapter 24.50 cmd Fed’eml Executive Order 11988 (Floadplam
Management)

The Port will implement the cleanup remedy on-site consistent with applicable floodplain
management requirements under federal and local law. The bank excavation component of the -
remedy will be designed and implemented after identification of the area floodplain and )
- demonstration that the 100 year flood elevation will not be increased. As with all the City legal

. requirements discussed below, the Port will coordinate with the City to identify applicable
substantive requirements using the mechanism to identify substantive requirements applicable to
the selected remedy identified in the DEQ-City 2002 Fact Sheet “Pcrtland’s Development
Regulatmns and Hazardous Substance Cleanup Prq]ects : .

) 2 6 Portland C’tty Code Chapfer 33. 440 Greenway Overlay Zones

The Port Wlll implement the cleanup remédy on- site in compliance with the substance of
applicable development standards, Willamette Greenway Plan and Willamette Greenway design
guidelines tr1ggered by City of Portland Greenway Overlay Zones. The Terminal 4 Shp 3
Facility is located within the Greenway Overlay zone for River Industrial (1) SR

6.2. 7P0rtland Clty Code Chapter 24, 70 Gradmg and Clearing

After coordination with the City, the Port wﬂl implement the cleanup rerhedy on-site in-
comphance with the substance of City gradmg and clearing requirements apphcable o prOJ jects
1nvolvmg excavatmn cr ﬁlhng of greater than 10 cubic yards of matenal ;

6.2.8 Portlund Ctty Code Chapter 17. 38 (Starmwater Management) and thle 10 (Erosmn
Controlj

The Port will implement the cleanup remedy in accordanee with City best management practwcs
for the control of erosion and stormwater discharges. .

6.2.9 Other Legal Requir ements

The Port will comply with any other legal requ:rements determined to be applicable to the

- selécted Teriedy, meuding those applicable to the off-site disposal aspevts of the Termedy: "
Building, plumbing and electrical permits will be obtained from the City for the groundwater
remedial action equipment. )
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6.3 Residual Risk

Tn accordance with OAR 340-122-0084 (4), a residual risk assessment was completed to evaluate
the risk posed by untreated hazardous substances. Upon completion of the recommended  :.
remedial action, residual petroleum hydrocarbon contamination will remain at the site in
subéurface soils. SR . L

Tixcavation of soil at the Quaker State tank farm will reduce potential human exposureto
acceptable risk levels (1x10°® excess canger risk for individual substances). Risk estimates were
caloulated without the soil sample from the tank farm that had the highest PAL concentrations: The
revised risk for benzo(a)pyrene was 9x1 07 and cumulative carcinogenic risk was 1x10°®, within
acceptable risk levels. o

Mobile LNAPL will be removed through pumping and dissolved phase concentrations of PAHS
- in groundwater are cxpected to be reduced to below surface water screening levels. Either
existing screening levels for surface water or site-specific cleanup concentrations for
groundwater will be used to demonstr@te that contaminant concentrations are below acceptable
ecological risk levels. h = ; ’

PRI

64 - Satisfaction of Statutory Requirements

The selected remedial action is protective and was chosen based on a balance of the remedy
selection factors: effectiveness, long-term reliability, implementability, implementation risk, and
reasonableness of cost. The selected remedy will treat hot spots of contamination and satisfies
the requirements of ORS 465.315 and OAR 340-1 22-0090. :

7.0  PEERREVIEW SUMMARY

A project team, consisting of a Project Manager, a Hydrogeologist, an Engineer, a Toxicologist, and
the Seotion Manager was involved at various stages during the course of this project. Team
mebers reviewed project documents such as work plans, the RT and FS reports, and this ROD, and
submitted oral and written comments to the Project Manager. Team metrbers also participated in
various mestings with representatives of the Port of Portland, and the environimental consulting firm -
assisting on this project. The project team supports the selected remedial action. .

8.0 CONSIDERATION OF EPA AND PUBLIC.COMMENTS ’

Pursuant to DEQ’s Memorandum of Understanding (MOU) with EPA for the Portland Harbor
Superfund Site, DEQ submitted a draft of the Staff Report as a proposed source contro] decision
to EPA and other MOU parties for their review and comment. Pursuant to DEQ’s Voluntary -
Agreement with the Port of Portland, DEQ submitted a draft of the Staff Report to the Port of
Portland for its review and comment. Comments received from EPA, the National Oceanic and
Atmospheric Administration (N OAA) and Barbara Inyan of the Nexz Perce Tribe were considered .
by DEQ in preparation of the Staff Report and Recommended Remedial Action. DEQ informed
community representatives of the recommended remedial action, including members of the
Portland Harbor Citizen Advisory Group, and the community was invited to comment during a
30-day public comment period. DEQ received comments on the Staff Report from the Port of .
Portland and the Tower Willamette Group during the comment period. DEQ considered all
submitted comments prior to selecting the final remedial action for the site. :
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9.0 DOCUMENTATION OF SIGNIFICANT CHANGE

DEQ d1d not make szgmﬁcant changes to the recommended remedy as a result of public
comments. DEQ revised sections 5.2.3,.6.1.2, 6.1.3, 6.1.4 and 6.2.2 of the Staff Report for the
ROD as stated in the attached Appendix B Response to Comments, dated March 31, 2003. DEQ -
considers these to be minor changes made to clarify when the treatment criteria may be re-
evaluated and to recognize the Port’s desire. for flexibility in meeting federal permit

requirements. N

10.0  SIGNATURE

‘/Izgf'( MU,ZZMM/ . é{//é/os
Neil Mullane, Administrator - Date -
Northwest. Reglon Dep artment of Envuonmental Quahty
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Appéndix A
Administrative Record Imdex

The Administrative Record consists of the documents on which the recommended remedial action for the
site is based. The primary documents used in evaluating the remedial action alternatives for the T4/Slip
3 site are listed below. Additional reports, background and supporting information can be found in the
project file located: at DEQ’s Northwest Region office in Portland.

Hart Crowser, 1998. Interim Action Work Plan; Petroleum Hydrocarbon Seep, Port of Portland,
Terminal 4 Slip 3, Portland, Oregon, November 20, 1968, -,

Hart Crowser, 2000a. Remedial Investigation Report, Terminal 4, Slip 3 Upland, Port of Portlend,
Portland, Oregon, January 21, ZQDO. -

Hart Crowser, 2000b. Remedial Investigation Reﬁofc, Terminal 4, Slip 3 Sedirﬁents, Port of Portland,
" Portland, Oregon, April 18, 2000. -

"Bart Crowser, 7000¢. Baseline Tuman Health and Ecclogical Baseline Risk Assessmend, Terminal 4,

" Slip 3 Upland, Portland, Oregon, QOctober 18, 2000.

Hart Crowser, 2002. Feasibility Study Report, Terminal 4, Slip 3 Upland, i’ortland, Oregon, July 5,
2002. ‘ . '

!
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Staff Report Response to Comments




‘ O O Department of Envirowmental Quality

) re g n ] Northwest Regior Portland Office
Theodore Kulongoski, Governor : - : : Portland, OR. 97201-4987
(503) 229-5263

FAX (503) 229-6945
TTY (503) 229-5471

March 31, 2003

Mr. David Ashton
~ Assistant General Counsel
~ Port of Portland

PO Box 3529 »

Portland, OR 97208

Mr. Bob Wyatt o - 5
Co-Chair : ) '

Lower Willamette Group

PO Box 3529 ..

Portland, OR 97209

RE: Staff Réport,'Response toCOmhgnftg_ ' : ,
Port of Portland, Terminal 4, Slip 3 Upland .

Dear Mr. Ashton and Mr Wyatt:

Thank you for your coraments on the Staff Reporf’for'the"l‘lergﬁnal 4, Slip 3 Upland Facility.
The Department of Environmental Quality (DEQ) received comments from D a'vig Ashton of the
Port of Portland by letter dated March 3, 2002 arid from Bob Wyatt and Lairy Pattérson of the

Tower Willamette Group by letter dated Mgrch 3‘,_.2003. DEQ has pi‘eparéd the féllowing
response fo those comments. .. . o . .

There are two main concerns expressed by both the Port and Lower Willamette Group: 1) that:

the proposed remedial action should be considered a final remedy by DEQ and -formally

endorsed as a final action by EPA; and 2) that any requirement to obtain federal permits should
- be exempted. DEQ’s response to these concerns follows: . - o

1) While DEQ intends this to be not.only a source control decision but also the final remedy for
the T4 Slip 3 Upland Facility, we disagree that the remedy should not be subject to reopening
based upon Poitland Harbor sediment decisions. Risk assessment of seditent and pore-water
contaminant impacts in Stip 3 have not been completed and may affect compliance criteria for
groundwater discharging from the upland area to Slip 3. Therefore, while EPA is to provide
review of upland source control decisions in accordance with the interagency Memorandum of
Understanding (MOU), potential inconsistencies with the harbor-wide cleanup cannot be
resolved now because the harbor investigation has not been completed. Despite this uncertairity,
.the Port and DEQ have discussed on.several occasions that pefroleum hydrocarbons at the T4
Slip 3 Upland are expected to be amenable to product regovery and thereby achieve the stated:
compliance criteria for groundwater (DEQ’s Level 11 Screening Level Values).

'i,:.

2020 SW 4™ Avenue, Suite 400 .




2) Currently there is no authority for DEQ to apply the CERCLA permit exemption to the T4
Slip 3 Upland cleanup, which is being selected under Oregon Revised Statutes 465. However,
in recognition that the Port might pursue the topic with EPA or federal permitting agencies, DEQ
will revise the Staff Report language referring to permits. 'The last sentence of section 5.2.3 will
be revised to read: “The Port will meet substantive requirements. of state and local permits and
will obtain federal permits or otherwise comply with applicable federal laws for eaﬂh"componem
of the remedy. The necessity to meet substantive requirements or obtain permits for in-water '
(riverbank) work and the time required for compliance with applicable laws might aﬁect the
implementation schedule for the in-water portion of the remedy.” Sections 6.1.2, 6.1.3, 6.1.4
and 6.2.1 will similarly be revised to indicate that the Port will meet substantive requnements
and obtain permits or otherwise comply with applicable laws.

In addition to these two concerns the Port suggested that seetion 6.1.5 of the Staff Report be
modified to read that “As an alternative or in addition to evaluating treatment alternatives, the -
Port may elect to develop site-specific cleanup endpoints based on fate and transport modeling or
other site-specific factors.” DEQ agrees that the Level IT Screening Level Values are :
conservative and developing site-specific cleanup endpomts is acceptable; however, the Port has
not exercised that option to date. The Port should first make reasonable efforts to implement the
remedial alternative and associated cleanup endpoints established in the ROD. DEQ envisions -
two scenarios under which the proposed compliance criteria may need to be re-evaluated: 1) if
performance measures indicate that the selected alternative will be unable to achieve the cleanup
goals and ways to improve perfonnanee of the existing system have been fully considered, or 2)
if future Portland Harbor sedlment decisions suggest there should be alternative groundwater— d
surface water eomphance critetia. To clarify this pomt the last sentence of section 4.1 in the
Staff Report will be deleted and thé first and second sentences of the last paragraph, section
6.1.5 will be rewritten as “...... the remedial action will be re-evaluated. The Port Will consider
methods of improving the existing trearment system and may elect fo develop Slte-speczf ic

]

cleanup endpomts .............. .

Revisions will be made to the Staff Report as described above. With these revisions, the Staff -
Report will be finalized as the Record of Decision (ROD) for the site. The ROD will likely be -
signed by DEQ’s Northwest Region Adm1mstrater Neﬂ Mullane in carly Aprﬂ

Sincerely,

fv//

Thomas E. Roick, Project Manager
Cleanup & Portland Harbor

cc:  Don Petlit / Tom Gainer / Jim Anderson / Fenlx Grangef Mrke Roser, DEQ NWR ‘
Kurt Burkholder, Department of Just1ce ‘
Anne Summeis, Port of Porffand
Tara Martich, EPA
Chip Humphrey, EPA.

DEQDCE




Site Location Map
Port of Portland, Terminal 4 - Slip 3 Upland

: K 3 ‘\i}: % \l")%}l AN \
Note: Base map prepared from the USGS 7.5-minute quadrangle of Linnton, Oregon, dated 1990.
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1. Lateral Extent of Measured LNAPL: November 1999

Port of Portland, Terminal 4 - Slip 3 Upland
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Port of Portland, Terminal 4 - Slip 3 Upland
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. -Proposed Layout for Alternative F: Dual Phase Extraction
Port of Portland, Terminal 4 - Slip 3 Upland
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Tablel - Human Health Risk Characterization - Industrial Worker
Port of Portland, Terminal 4 - Slip 3 Upland
Portiand, Oregon

Total Risk for Individual COPCs

) ‘Total Cancer Risk Hazard Index
COPC RME CT RME CcT

Semivolatiles
2-Methylnaphthalens - ' - 4.E-02 ' 3.E-03
Acenaphihene - - 5.E-04 4,E-05
Acenaphthyiene - - 3.E-07 2.E-07
Anthracene - ' - 3.E-05. 3.E-06
Benzo(a)anthracene 1.E-06 4 E-08 - --
Benzo{a)pyrens 2.6-05 4.E-07 - -
Benzo{B)flucranthens 2.E-06 4.E-08 - -
Benzolg,hijperylene - - 1.E-04 1.E-05
Benzo{K)fluoranthene , 1.E-G7 4. E-09 : - B
Chrysene ' 1.E-08 4.E-10 - -
Dibenz(a,h)anthracens 2.E-08 8.E-08 - -
Dibenzofuran - - 2.E-03 2.E-04
Fiuoranthene : - cm . 2.E-04 2.E-05
Flucrene ’ - ’ - 1.E-03 9.E-05
Indeno(1,2,3-cd)pyrene 2.E-06 4.E-08 - : -
Naphthalere - - 4.E-03 3.E-04
Phenanthrene - - f 2.E-04 2.E-05
Pyiene - - 2,E-04 3.E-05

Total Risk 2.E-05 6.E-07 5.E-02 3.E:03
Notes:

COPC = Compound of potential concern.

Jr——
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[ —

,-:.~_r__ P

iy

RME = Reasonable maximum exposure.

CT = Central tendency.
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Portland, Oregon

. Total Bisk for Individual COPCs

'.Table 2 . Human Health Risk Characterization - Utility Worker
Port of Portland, Terminal 4, Slip 3 Upland

Total Cancer Rlsk

* Hazard Index

COPC ~ RME cT RME | CT

Semivolatiles
2-Methylnaphthalene -~ - 1.E-02 3.E-04
Acanaphthene - - 2.E-04 4 E-06
Acsnaphihylene o -- 9.E-08 2.E-08
Anthracene - - 1.E-05 5.E-07
Benzo(ajanthracene 2.E-08 5.E-10 - -
Benzo(a)pyrene 2.E-07 5.E-09 - -
Benzo(b)fiioranthene 2.E-08 5.E-10 - e
Benzo{g,h,)perylene - - 4,E-05 3.E-08
Benzo(K)iluoranthene 2.E-09 5.1 - -
Chrysene . - 2.E-10. 6.E-12 -- -
Dibenz{a,h)anthracene 3.E-08 3.E-69 - -
Dibenzofuran - - 6.E-04 2.E-05
Fluorarithene - - 8.E-05 4 E-06
Fluorene - - 4.E-04 9.E-06
Indeno(1,2,3-cd)pyrene 2.E-08 5E-10 - -
Nephthalene - - 1.E-03 2E-05
Phenanthrene - - 9.E-05 3.E-08
Pyrene - -- 8.E-05 B.E-06

Total Risk 3.E-07 1.E-08 1.E-02 | 3.E-04
Notes:

COPC = Compound of potential concern.
RME = Reasonable maximum exposure.

CT = Central tendency.

Hart Crowser
'J-5624-13
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Table 3

Port of Portland Terminal 4, S]lp 3 Upland

Portland, Oregon

Total Risk for Individual COPCs; No Sample HC-S5-04

- Human Health Risk Characterization - Industrial Worker

Total Cancer Risk

Hazard Inhdex

COPC = Campounds of potential concern.
RME = Reasonable maximum exposure.
CT = Central tendency.

COPC BME cT -RME CT
Semivolatiles \
2-Methylnaphthalens - - - 4.E-02 3.E-03
Acenaphthens - - 5.E-04 4.E-05
Acenaphthylene - - 3.E-07 2.E-07

" |Anthracena - - 3,E-08 3.E-06
Benzo(a)anthracene 2.E-07 "1.E-08 - -

_ Benzo(d)pyrene 9.E-07 . 7.E-08 - -
Benzo{b)fluoranthene 6.E-08 .| 7.E09 -- -
Benzo(g,h,i)perylena - - 1.E-05 4.E-06
Benzo{K)fluoranthene 2.E-08 1.E-09 - -
Chrysene 3.E-09 2.E-10 - --
Dibenz(a,h)anthracene 1.E07 1.E-08 . --
Dibenzofuran o - - 2.E-03 2.E-04
Fluoraritherie - . 6.E-05 9.5-06
Fluoretie - - 1.E-03 1.E-04
Indeno(1,2,3-cd)pyrene 1.E-07 7.E-09 - -

- |Naphthalene - - 4.E-03 3.E-04
Phenanthrene - - 2.F-04 2.E-05
Pyrene - = 1.E-04 2.E-05

Total Risk . 1.E-06 1.E-07 5.E-02 4.E-03
Notes:

Hart Crowser
J-5624-13
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Table 4

Port of Portland, Terminal 4, Slip 3 Upland

Portland, Oregon

Industrial and Utility Worker Scenarios

- Human Health Risk and Hazard Summary

Hart Crowser
J-5624-13

Carcinogenic Bisk

Soil Pathways

Inhalation of

Notes:

NE = Not evaluated for this receptor.

RME = Reasonable maximum exposure.

'CT = Central Tendency
1. From Table 12.
2. From Table 13.
3. From Table 14.

Exposure Scenario Ingestion " Dermal Dust Total Risk
Industrial Worker - RME' 1.E-05 1.E-05 1.E-09 2.E-05
industrial Worker - CT' 2E07 4.E-07 - 4.E11 6.E-07
Utility Worker - RME? 7.E-08 3.E-07 C 2E-12 3.E-07
Utility Worker - GT® 2. E-09 8.E-09 2 E-13 ' 1.E-08

Hazard Quotient
Soil Pathways _

Exposure Scenatio lngesﬁon. Dermal Inhag)a:lgn of Total Hazard
Industrial Worker - RME' 3.E-02 - 2.E-02 7.E-05 5.E-02
Industrial Worker - CT' 2.E-03 2.E-03 9.E-06 3.E-03
Utility Worker - RME® 5.E-08 7.E-03 3.E-06 1.E-02
Utility Worker - CT? 1.E-04 23 E-04 3.E-07 3.E-04

Revised Industrlai Risk and Hazard Estimates (no sample HC 88-04)
‘ Soil Pathways
" Exposure Scenario Ingestion Dermal Inhalljegisotn of Total Risk
Carcinogenic - RME® 8.E-07 - 8.E-07 6.5-11 1.E-08
Carcinogenic - CT® 3.E-08 7.E-08 8.E-12 1.E-07
‘Noncarcinegenic - RME® 3.E-02 2.E-02 7.E-05 0.05
Noncareinogenic.- CT° 2.E-03 2.E-03 1.E-05 0,00

= No carcinogenic or noncarcinogenic COPCs for thls exposure route.

Page 1 of {
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Table 8

Hemedial Action Alternative Cost Estimates
Feasibility Study - Terminal 4 Slip 3 Upland

Sheet1 of &

Port of Portland
Alternative
Category - .
ltem Quaniity Unit Urit Cost Extended Cost -
. @No Action
Total Present Worth Cost 30
E Off-site Lancitill Disposal of Soil
) Capitat Cost
Demoalition/Disposal Concreie Wail 120 cy $30L $ 3,600
Dernolition of the Gearlocker 1tis $20,0001 $ 20,000
Abandonment of Wells 13 well $1,000| $ 13,600
Wove/Upgrade Groundwater Treatment System 1ls $20,000] $ 20,000
Surface Soil Sampling/Removal/Disposal 120 oy $50| § 6,000
Clean Cverburden Excavaie and Replage 25,000 cy 58 % 200,000
Excavation/Transport/Disposat Contaminated Soil 30,000 cy 3501 5 1,500,000
Import Backfil¥Compaction 20,600 cy St 3 220,000
Pea Gravel 10,000 cy 20 % 200,000 »
Groundwates/l NAPL Extraction C&M 2 menth $4,000| $ 8,000
nstall Moenitoring Wells 6 waell $4,0001 § 24,000
Engineering/Oversight 8 week $5,000| $ 40,000
Besign/Work Plan/Procurement ils $20,000] $ 20,000
Report 1ls £5,0000 % §,000
Connngency on Capital Cost (15%) 3 342,090
Total Capital Cost $ 2,622,690
Operatton,'Mamtenance, Moniioeing, and Review”
Monitoring (TPH Qily) 2 yis $14,600] $25,138
" Abandon Monitoring Wells 30 ea $1,000| § 25,960
Contingency on Long-Term Cost (5%) $ 2,555
Total Present Worth Long-Term Cost 3 53,853
Total Present Waorth Cost $ 2,676343§ .
@Soil Landfarming
Capital Cost
fyemoflition/Disposat Concrate Wall 120 cy $30t § 3,600
Demolition of the Gearlocker iis $20.,000] § 20,000
Abandonment of Wells : 13 well $1,000] $ 13,000
Move/Upgrade Groundwater Treaiment System 11s $20;000 $ 20,000
Surface Soil Sampling/RemovalDisposal 120 oy $50| $ 5,000
Clean Qverburden Excavate 25,000 ¢y $4l 3 100,000
FHl Clean Overburden/Compaction © 15,000 cy ~$4) 5 60,000
Disposat of Femaining Clean Overbirden 10,000 cy $2| 20,000
Excdvate/Landfarming/Lining 30,000 ¢y %35} $- 1,050,000
Place Landfarm Soil/fCompaction 30,000 cy 36| § 180,000
Pea Gravel 10,000 cy $20| § 200,000
Groundwater/ NAPL Extraction O&M 2 month 4,000 § 8,000
Install Monitoring Wells 6 well $4,000t $ 24,000
Engineering/Cversight {Excavale & Construct) 8 week $5.,000] & 40,000
Englineering/Oversight (Landfill operation) 5 month $5,000| & 25,000
DasignyWork Plai/Procurement 118 $20,000| $ 20,000
Report 1is 36,0004 $ 5,000
Cantingency on Capltal Cost (15%) $ 269,340
. s R Total Cﬁgltal Cost| . .. _ . 5. 2,064,940.1 n
Operation, Maintenance, Monitoring, and Review"
Monitering {FPH Qtly) 2 yrs $14,000 $25,138
Abandon Menitoring Wells 30 ea $1,000| § 25,980
Contingency on Long-Term Cost (5%) $ 2,855
. Total Present Worth Long-Term Cost $ 53,653
Total Present Worth Cost $ 2,118,593
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fiemedial Action Alternative Cost Esfimates
Feasibility Study - Terminal 4 Slip 3 Upland
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Port of Portland
Alternative
Category
ltem Quantity Unit Unit Cost Extended Cost
@Soii’!’reatment by Thermal Desorption
Capital Cost
Demaiition/Dispoesat Concrete Wali 120 oy $30; $ 3,600
Demolition of the Gearlocker iis $20,0001 $ 20,000
Abandonment of Wells 13 well $1,000| $ 13,000
Move/Upgrade Groundwater Treatment System 1ls $20,0001 $ 20,000
Surface Soll Sampling/Removal/Disposal 120 oy $50| § 6,000
Clean Cverburden Fxcavate and Replace 25,000 cy $81 % 200,000
ExcavatefTranspor/Thermal Desdrption 30,000 cy $501 % 1,500,000
Treated Soil Retun/FilifCompaction 20,000 cy $41 % 80,000
Paa Gravel 10,000 ¢y $20] 3 200,000
Groundwater/LNAPL Exiraction O&M 2 month $4.000| § 8,000
Install Monitoring Wets & well $4,0001 $ 24,000
Engineering/Cversight 8 week $5,0001 $ 40,000
Design/Wotk Plan/Procurement 1is $20,000! $ 20,000
Report 1ls $6,000] $ 8,000
Contingency on Capital Cost {15%) 3 321,080 .
. : Total Capital Cost % 2,461,690
Operation, Maintenance, Monitoring, and Review*
Monitaring (TPH Qtly} 2 yrs $14,000 $25,138
Abandon Monitoring Wells 30 ea $1,000] § 25,960
Contingency on Long-Term Cost (5%) . 3 2,555
Total Présent Worth Long-Term Cosé % 538653
Total Present Worth Cost $ 2,515,343
= Well Pumping
Capitaf Cost .
. Surtace Soil Sampling/Rémoval/Disposal 120 cy $501 $ 6,000
Seep Area CleanSoil Excavate and Replace 1,300 cy $10] & 13,000
Seep Area Soll Excavate/Transport/Landfil 2,800 cy %60l § 168,000
Seep Area Sty Sand Backfi 2,000 oy $20{ $ 40,000
Seep Area Sand/Gravel and Rip Rap Backfil - 800 cy $25| $ 20,000
Seep Area Excavation Dewatering 11 $15,000f § 15,000
well Installation 8 well $4,000{ § 32,000
Product/Water Pumps . 8 each $1,500{ $ 12,000
Piping, Fittings, and Valves 8 well $2,000{ $ 16,000
Trenching/Filt ’ 1200 [f $41 % 4800
Treatment System Upgrade 1is $40,000] $ 40,000
Engineering/Oversight 7 wesek $5,0001 5 35,000 -
Aquifer Test 1ls $15,000; § 15,000 .
DesignANork Plan/Procurement 1ls $20,000 % 20,000
Aepart 1ls 6,000 $ 6,000
Contingency on Capital Cost {15%) $ 66,420
: Total Capiial Cost] $ 509,220
Operation, Mainienance, Monitoring, and Review" .
System C&M/dischargs sampling B yes $60,000} $ 351,438
Engineering/Cversight 8 yrs $3000{ 8 . 17572
Monitoring (LNAPL and TPH Qtly for 10 yrs} 10 yrs $14,000]°8 96,097
SiyearReview ™ - 2%a $5,000| 5908
Apandon Monitoring/Recovery Walls 45ea $1,000| $ 25,232
Confingsncy on Long-Term Cost {5%) ' 3 24812
Total Present Worth Eong-Term Cost % 521,060
Total Prasent Worth Cost % 1,030,280
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Table 8

Remediat Action Alternative Cost Estimates
Feasibility Study ~ Terminal 4 Stip 3 Upland

Port of Portland
Alternative
Category
ten Quantity Unit Unit Cost Extended Cost
%EDual Phase Extraction
Capital Cost
Surface Sof Sampling/Removal/Disposai 120 cy $50] % 6,000
Seep Area Clean Soll Excavate and Replace 1,300 cy $10{ % 13,600
Seep Area Soil Excavate/Transport/Landéill 2,800 oy 3601 3 168,000
Seep Area Silty Sand Backfill 2,000 cy $201 $ 40,000
Seep Arez Sand/Gravel and Rip Rap Backilll 800 cy $25( 8 20,000
Seep Area Excavation Dawatering L ils $15 000( $ 15,000
Well Installation 15 well $4,000) $ 60,000
Blowar (150 ¢fm) Sea $5,000! $ 15,000
Product/water purnps 15 ea © $1,600] $ 22,500
Piping, Fitiings, and Valves {air) 15 well $2,000| $ 30,000
Piping, Fitiings, and Valves (water) 15 well $2,0001 $ . 30,000
Trenching/Filf 2250 i $4 % 9,000
Upgrade Treatment System 1ls $40,000] § 40,000
Engineering/Oversight 7 week $5,0000 § 35,000
Pitot Test 1ls $15,000] 3 15,000
Design/Work FIan!Procurement 1ls $20,000| $ 20,000
Report 1ls $6,000] § 6,000
Centingency on Capital Cost (15%) $ 81,6875
Total Capital Cost $ 625,175
Operation, Maintenance; Monitoring, and Review®
Sysiem O&M/discharge sampling B yrs $60,000f ©  $281,631
Engineering/Oversight 6 yrs $3,000 $14,082
Monitering (LNAPL and TPH Qtly for 8 yrs} Byrs $14,000 $82,002
5-year Review 2es £5,0000 § 6,286
Abandon Monitering/Recovery Wells 52 ea $1,000f $ 33,694
Contingency on Long-Term Cost {5%) $ 20,885
Total Present Worth Long-Term Cost : $438,580
Total Present Worth Cost $ 1,064,755
fBicut-off Wall
Capital Cost
Surface Soil Sampling/Remova¥/Disposal 120 ¢y . $501 § 6,000
Seep Area Clean Soil Excavate and Replace 800 cy . $10i § 8,000
Seep Area Sod Excavate/Transport/Landfill 1,500 cy $60} § 90,000
Seep Area Silty Sand Backiill 700 cy 3200 % 14,000
Seep Area Sand/Gravel and Hip Rap Backfill 800 cy $251 $ 20,000
Seep Area Excavation Dewatering 1ls $10,0c0] § 10,000
Deep Aquifer Investigation 1is $50,000( $ 50,000°
Cutoff Wall 36,000 sf - %250 % 900,000
'Engineering/Oversight 6 week $5,000| $ 30,000
DesignWork Plan/Procurement 1ls $15,000| § 15,000
Report 11ls $6,000{ § 6,000
Commgency on Capital Cost [15%) ¥ 172,350
Totaj Cap:tat Cost $ 1,321,350
Operation, Maintenance, Monitoring, and Review” ) ‘
Monitoring (Water/LMAPL Levels Semi Armually} 30 yrs $2,000 $23,621
Wonitoring {TPH Qi) 2y LSEXVI) $25,138
5-year Review Gea ’ $5,0001 § 10,167
Abandon Monitoring Wells 37 ea . $1,0001 $ 4,226
Contingency on Long-Term Cost (5%} - 3 3,158
Total Present Worth Monitoring Cost] ) $65,309

Total Present Woerth Cost

$ 1,387,653

Sheet 3 of 5
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_Tahle 8 . .

Remedial Action Alternative Cosi Estimates
Feaslbility Study - Terminal 4 Slip 3 Upland

Part of Porliand
Alternative
Category -
tem Quantity Unit Unit Cost Extended Cost
Hydraufic Containment
Capiial Cost
Surface Soil Sampling/Removal/Disposat 120 cy $50| $ 6,000
Seep Area Clean Soil Excavate and Replace 800 cy $101$ . 8000
Seep Area Soil Excavate/Transport/Landiill . 1,500 cy $60] & 80,000
Seep Area Sity Sand Bacikfill 700 cy $20| $ 14,000
Seep Area Sand/Gravel and Hip Rap Backiill BOO cy $25{ $ 20,000
Seep Aréa Excavation Dewatering 1ls $10,0001 § 10,000
Deep Aquifer Investigation 1ls $50,000| $ 50,000 1
. Well Instailafion 4 well $4,000 5 16,000 '
Pumps . 4 each $1,500) 3 5,000
Piping, Fittings, and Valves 4 well $2,000 $ 8,000
Trenching/Filt 400 $4| § 1,600
Treatment System Upgrade 1ls $10,000 $ - 10,000
Engineering/Oversight 4 wesk $4,0000 $ 18,000
Aguifer Test ils $15,000| $ 15,000
Design/Work Plan/Procurement 1is $20,000] $ . 20,000
Report 1ls $6,000] $ 6,000
Contingency on Capital Cost {15%} $ 44,490 .
. Total Capital Cost $ 341,090
Operation, Mainlenance, Monilering, and Review™
System O&M/discharge sampling 15 yrs $50,000 $441,356
+ Engineering/Oversight 15 yis $3,000 $26,481
Monitoring (Wate/LNAPL Levels Semi-annually) 30 yrs $2,000 $23,62t
Monitaring (TPH Qily} 2yis $14,000 $25,128
5-year Review Gea $5,000[ § 10,167
Abandort Monltoring/Frecovery Wells 41 ea $1,000| $ 13,857
Contingency on Long-Term Cost (15%} $ 81,083
Tatal Present Worth Long-Term Cost $621,712
Total Present Worth Cost $ 962,802
HE Cut-oft Wail.Combined with Limited Pumping
Initla Cost :
. Burface Soil Sampling/Rernoval/Disposal 120 cy $50f $ 6,000
Seep Area Clean Soil Excavaie and Repiace BOO cy $10{ $ 8,000
Seep Area Soil ExcavatefTransport/Landfil 1,500 cy %60l 5 90,000
Seep Area Sity Sand Backiil 700 oy $201 8 14,000
Seep Area Sand/Gravel and Rip Rap Backiill 800 oy $25] % 20,000
Seep Area Excavation Dewatering 1ils $10,0001 $ 10,0600
Deep Aquifer Investigatien 1ls $50,000] $ 50,000
Cutoff Wall 10,500 sf 3251 % 262,500
Well Installation 3 well $4,000| $ 12,000
Pumps . 3 each $1,500| $ 4,500
Piping, Fitings, and Valves 3 well $2,000] $ 6,000
Trenching/Fill 600 If, 34l $ 2,400
Treatment System Upgrade 1ls $10,000] $ 10,000
Enginearing/Oversight 4 week $5,000{ $ 20,000
Aqusifer Test 1ls $15,000] $ 15,000
Design/Work Plan/Procurement tIs $20,000|-$ 20,000
HAeport ils $5,000| $ 6,060
Contingency on Capital Cost (15%) 3 83,460
. Total Capital Cost $ 639,860
Operation, Mainienance, Monitoring, and Review”
System C&Mfdischarge sampiing 10 yis $45,000 $308,884
Engineefing/Oversight 10 yis $3,000 $20,592
_ Mopitoring (Water/LNAPL Levels Semi-annually) 30 yrs $2,000 $23,621
Monitoring (TPH Qi) 2yis $14,600 $25,138
S-year Review G ea $5,0001 $ 10,167
Abandon Monitoring/Recovery Wells 4t ea $1,000{ $ 19,408
Contingency on Long-Term Cost (15%) ’ $ 61,171
. Total Present Worth Long-Term Costl $468;980
Total Present Worth Cost $ 1,108,840

Sheet 4 of 5
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Table 8

Remedial Actlon Alternative Cost Estimates
Feasibitity Study - Terminal 4 Slip 3 Upland

Sheet5 of 5

Port of Portland
Alternative
Category
tem Quantity  Unit Unit Cost Exiendad Cost
E%Thermaily Enhanced Soll Vapor Extraction
Capital Cost
Surace Soil Sampiing/Removal/Disposal 120 oy $501 & 8,000
Seep Area Clean Soil Excavate and Repiace 800 cy 310} $ 8,000
Seep Area Soil Excavale/Transport/Landfll 1,500 oy 5601 % 20,000
Seep Area Silty Sand Backfill 700 cy $20| $ 14,000
- Seep Area Sand/Gravel and Rip Rap Backiill 800 cy §25 $ 20,000
Seep Area Excavation Dewatering 1is $10,0001 $ 10,000
Themaily Enhanced Soil Vapor Exiraction 10,000 oy $12015 1,200,000
Engineering/Oversight 8 week $2,000{ § 16,000
Pilot Study ‘1ls $40,000| $ 40,000
Design/Work Plar/Procurement 11is $20,000] $ 20,000
Well Abandonment a0 ea $1.0000 § 30,000
Repott 11s $6,000| $ 8,000
Contingency on Capital Cost {15%) $ 219,000
Total Capital Cost! $ 1,678,000
Operation, Maintienance, Monitoring, and Review*
Monitoring {TPH Qtly} 2 yrs $14,000 $25,138
Abandon Monitoring Welis . 37 ea $1,000} $ 32,017
Contingsncy on Lang-Term Cost (5%} kS 2,858
Total Present Worth Long-Term Cost ’ $ 8003
Total Present Worth Cost $ 1,739,013
{i€iin-situ Chemical Treatment
Capttal Cost . )
Surface Soll Sampling/Removal/Disposal 120 oy $501 & 6,000 -
Seep Area Clean Soil Excavate and Replace BOO oy $i0| § 8,000
Seep Area Soil Excavate/Transport/Landfill 1,600 ¢y 60| $ 90,000
Seep Area Silty Sand Bacifiil 700 ¢y’ $90| $ 14,000 ,
Seep Area Sand/Gravel and Rip Rap Backfilt 800 oy $25] $ 20,000
Seep Arsa Excavation Dewatering ils $10,000} § 10,000
Well Abandonment -13 ea $1,0001 § 13,000
Chemical Treatment {vendor estimate) s $1,980,000} § 1,980,000
Install Monitoring Wells & well 54,000 $ 24,000
Engineesing/Oversight 45 week $4,000] § 180,000
‘Design/Work Plan/Procurement 1ls $30,0001 $ 30,000
Report . 1ls 36,0000 $ 6,000
Contingency on Capital Cost (15%) $ 357,150
Total Capital Cost $ 2,738,150
Operation, Mainienance, Monitoring, and Review*
Monitoring (TPH Qily} 2 ws $14,000 $25,138
Abandon Monitoring Wells 30 ea $1,000] § . 25,980
Contingency on Long-Term Cost (5%) $ 2,555
Total Present Worih Lorg-Term Cost, $ 53,663
Total Present Worth Cost § 2,791,803

* Present value costs calculated with an annual discount rate of:

DatalSobs\Port of Porllandi5624-14 T-4 Stp 3 F&

7.5%

FS Document 5624-141Tablas (Tah 3 Cost - Hovised)
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