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1.0 INTRODUCTION

This document, prepared by the State of WashinDegartment of Ecology (Ecology),

is the first periodic review of compliance monitggidata to evaluate the effectiveness of
ongoing cleanup actions at the Pasco Bulk Fuel rainSite (Site). This Site was
formerly known as the Port of Pasco Site. Sitarlg is being conducted pursuant to
the 1995 Model Toxics Control Act (MTCA), Chaptdr.Y05D RCW, and the January
1996 Chapter 173-340 WAC, the MTCA Cleanup RegomatiAll MTCA citations in

this document refer to these MTCA editions unldbgmvise stated.

Cleanup actions at this Site are in accordance théhrequirements of Consent Decree
No. 00 2 50546 1 that was filed in Franklin Cou8typerior Court on August 25, 2000.
The Pasco Bulk Fuel Terminals Coordinating Grouplémented the remedial actions in
accordance with the design documents requiredéite’s March 1999 Final Cleanup
Action Plan (CAP) as amended in August 25, 2000.

Treatment systems to address petroleum and chiedrsalvents in soils and ground
water have been installed in 3 stages for 7 rertiediareas of the Site. The primary
treatment systems include soil vapor extractionEp&hd in-situ air sparging (IAS).
Stage 1 IAS/SVE treatment systems constructiomestan 2001 and treatment systems
were in full operation by February 2002. Stagm@astruction started in 2002 and was
completed in January 2003. Stage 3 constructemtest and was completed in 2006.

Site periodic reviews are required because WAC 3418420 (1) provides that

“ if the department selects or approves a cleamtipn that results in hazardous
substances remaining at a site at concentratiorshvetxceed Method A or
Method B cleanup levels established under WAC 143-B00 through 173-340-
760 or if conditional points of compliance havebestablished, the department
shall review the cleanup action no less frequethidy every five years after the
initiation of such cleanup action to ensure thahho health and the environment
are being protected”.
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2.0 SUMMARY OF SITE CONDITIONS

2.1 SITE DESCRIPTION

The Site is located in Section 31, Township 9 NdrRange 30 East, Williamette
Meridian, on the north bank of the Columbia RivePiasco, Washington (See Figure 1).

FIGURE 2.1.1
SITE LOCATION MAP
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The Site is approximately 90 acres in size antotsndaries are described as follows
(Figure 2):

* Ainsworth Avenue on the north.

 The U. S. Army Corps of Engineers (COE) levee anshuth.

« South %' Avenue on the east.

« Aline extending from the intersection of SouthMvenue and Ainsworth
Avenue to the intersection of the COE interceptairdand the extension of

South 13' Avenue on the west.

The Site also includes a strip of land located wéSouth 12 Avenue that includes the
COE interceptor drain, the Port of Pasco oil/watgarator, and the COE drainage ditch.

FIGURE 2.1.2
SITE BOUNDARY MAP
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The Site lies behind dikes maintained by the COke COE facilities on the Site, which
were all constructed prior to 1952, include:

* An embankment leveghat parallels the Columbia River.

* A 42-inch-diametemterceptor drain located beneath the southern portion of the
Site. This interceptor drain was constructed wwater the area behind the dikes.
Water in the COE interceptor drain flows by graviyan outlet located
approximately 1,500 feet west of the main tank fafollowing discharge
through aroil/water separator, the water flows through an open channel and
discharges into the COE collection pond. Figushidws the locations of the
oil/water separator and the collection pond. TigE(eriodically pumps the
water from the pond into the Columbia River.

* A cutoff wall surrounding the Continental Grain facility [desag¢gd as Area 9 in
Figure 4.1] with twadewatering wellsinside this wall. While the grain facility
was in place, the area within the slurry wall was\g dewatered by pumping
groundwater out of these two wells. Extracted gowater was initially
discharged to the interceptor drain until 1995 wtienCOE installed another
oil/water separator prior to discharging directijthie Columbia River. The COE
ceased dewatering these wells in 2004 when tha glavator was demolished.

2.2 SITE HISTORY

The Site had been used primarily as a petroleuragcand distribution facility since the
early 1940s. Other industrial and commercial Uisgbalso occurred at the Site. The Site
once included 3 tank farms that, during peak opegateriods, consisted of
approximately 50 aboveground tanks. Other smtdlgt farms also were operated at the
Site. In addition to petroleum products, agricdtichemicals including soil fumigants,
fertilizers, and solvents were stored. The Sie abntained rail car and truck loading
racks, railroad spurs, and underground and abouedrpipelines. In 1992, all operating
storage tanks were emptied of petroleum produasagnicultural chemicals, and tanks
not owned by the Port of Pasco were removed frarsite. Some buildings and
underground sumps associated with loading andhlisibn areas were also removed. In
1999, the remaining storage tanks were removed fhensite.

Qil films on the water discharging from the intggt@ drain to the collection pond have
been observed since the 1950s. Site investigasi@amgng in 1969 found petroleum
contamination in the form of free petroleum prodmetground water as well as soils and
ground water contamination. In addition, chlorethtolvents and one constituent of a
fumigant were found in soils and ground water.

In 1990, Ecology conducted a Site Hazard Assessaoighe Site to determine its
ranking relative to other contaminated sites inSkete. The Site ranked a 1 on a scale of
1to 5, 1 being the highest risk.

The Remedial Investigation (RI) conducted from 1888ugh 1995 completed the
characterization of site contamination. The Fabisitstudy (FS) Report, completed in
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1997, described the applicable cleanup requirenfentbe Site, proposed cleanup
standards, identified and evaluated remedial acti@mmnatives for the Site, and
recommended remedial alternatives for the Site.

Ecology issued the final CAP in March 1999. Ansitu Air Sparging/Soil Vapor
Extraction (IAS/SVE) pilot test was conducted ate sitarting in April 1999 to evaluate
the effectiveness of treating the site contaminafitee CAP was amended in August
2000 at the same time the Consent Decree, to ingrlethe cleanup actions, was entered
in Superior Court.

2.3 PHYSICAL SITE CHARACTERISTICS
2.3.1 Site Geology

Site soils are divided into four primary stratigngpunits, consisting from top to bottom:
Fill, Alluvium, the Pasco Gravel, and the Ringoloration. Fill material including
sandy silt, silty sand, sand, sand with gravel, gnadvel are present in the upper few feet
over most of the Site, with a maximum thicknesamfroximately 7 feet. Alluvium at
the Site consists of silt and fine sand with ledsmsive deposits of clayey silt and clay.
In general, this alluvium is present in a wedge thizkened toward the southern portion
of the Site near the banks of the Columbia Rividre Pasco Gravel consists primarily of
sandy gravel with cobbles and ranges from 13 tte8din thickness. The Ringold
Formation encountered beneath the Pasco Graviebig 40 feet below ground surface
(bgs). It consists of indurated to cemented, Isét@dnd clayey silt interbedded with fine
sand.

2.3.2 Ground Water Hydrology

The ground water flow system consists of a shallaveonfined aquifer within the
alluvium and the underlying Pasco Gravels. Deptround wateracross the Site
ranges from roughly 4 to 10 feet below ground sief@dogs). The base of the unconfined
aquifer system is the upper surface of the Ringaldnation.

Ground water flow within the unconfined aquifegenerally from east to west, but it
turns south in the immediate vicinity of the COEeneceptor drain. The COE interceptor
drain acts as a line sink that locally lowers theugd water table and is the discharge
point for COE dewatering wells. Ground water |avale generally lowest during the
month of October and highest during May and Jukenual ground water level
fluctuations across the Site average about one foot

The Columbia River is located immediately southhef Site. Hydraulic interconnection
between the Site and the River is minimized byGK¥E levee that is keyed into the
Ringold Formation.

Washington Department of Ecology
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2.4 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination, describetktail in the Rl Report, is
summarized below. Figures illustrating the ext#ritontamination are found in the RI
Report.

241

24.2

243

Free-Phase Product

Free-phase product was present at the Site inifdehéreas generally at a depth
of 4 to 6 feet. The free product consisted of gaschnd diesel, the amounts of
each varying from one plume to another. The appdree-phase product
thickness increased during periods of low grountewi@able elevation. Free
product discharged to the COE drain and was celieict the oil/water separator.

Soils

Areas of significant Total Petroleum HydrocarbohBIl) surface concentrations
were limited to the main tank farm area. TPH cotiagions were also found at
the 2-4 feet depth. A much broader portion of Sais had significant TPH
concentrations at the 4-6.5 feet depth, generabpa@ated with the water table.

Detections of polynuclear aromatic hydrocarbonsHByand benzene, toluene,
ethylbenzene, and xylenes (BTEX) in soils were gahelocated within the
areas delineated by TPH.

Arsenic levels in soil were all within backgrouraVéls. Lead levels in soils were
below the most stringent cleanup criteria.

Perchloroethylene (PCE), also known as tetrachtberes, was detected at former
PCE tank locations. Trichloroethylene (TCE) ocedronly in association with
PCE and is not detected above the most stringeoh@rmieanup criteria
considered protective of human health. The chenli@dHtichloropropane (1,2-
DCP), a soil fumigant, was detected in only onélsaiing.

Ground Water

Dissolved gasoline and diesel in ground water wleeanajor contaminants on
Site.

The occurrences of lead, PAHs, and BTEX were esglgnwithin the TPH
plume, consistent with the presence of these comg®in petroleum products.

Arsenic concentrations elevated above the backgreancentration had the
same general distribution as the TPH plume. Aetation was also noted
between low dissolved oxygen (DO) and elevatednardevels in ground water.
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24.4

245

Significant PCE, TCE and dichloroethenes (DCE2sdi¢hloroethane (1,2-
DCA) detections were found in some wells. Thetredapercentages of these
compounds varied from well to well.

The greatest concentration of 1,2-Dichloropropdn2-DCP) measured at the
Site occurred near the former west tank farm. diesolved-phase 1,2-DCP
plume extended down gradient (southwest) to the @@k. The southward
extent was limited by the COE drain.

COE Interceptor Drain

The occurrence of dissolved phase contaminantgeimvater in this drain was
consistent with the nature and extent of dissoptesise contaminants identified in
ground water in monitoring wells adjacent to thainr

Surface Water and Sediments

TPH, lead, and Volatile Organic Carbons (VOCs) waetected in the ditch
surface water and sediments. Concentrations of &@Head were higher in the
collection pond than at the point where the dit@ter entered the pond. This
suggested that there were other sources of congautsito the pond that were not
related to the Site. For this reason, the Sitkided the ditch but not the COE
Collection Pond.

TPH, lead, and a few VOCs were detected in théndieddiments. Benzene, PCE,
TCE, and 1,2-DCP were not detected in sediment ksmn©Concentrations of
detected chemicals were higher in the sedimentsdfaii the head of the ditch
immediately downstream of the oil/water separator.

2.5 INTERIM ACTIONS

Interim actions at the Site started in 1993. Tti@as included:

* The installation of a trench and a well with skimmpamps to recover free petroleum
product from ground water. More than 4,000 gallohBee product were recovered
from ground water as a result of the interim actiben additional recovery trenches,
later installed as supplemental interim actionrithen to recover additional free
product from the ground water, did not result significant recovery.

* The evaluation and abatement of risks posed bfréleeproduct in utility manholes
and in a basement sump of a family residence irsttee The sump in the basement
of the family residence was sealed. The Port o€®#sen purchased this property
and this residence was later demolished. Utilit;mpanies had been warned of the
dangers of vapors in the affected manholes.

Washington Department of Ecology
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3.0 CLEANUP ACTION PLAN (CAP)

Following completion of the Feasibility Study (FS}cology issued a draft CAP in 1999.
After public review and comment, Ecology issuethalfCAP in March 1999. This

final CAP was later amended in 2000. This amendmweas primarily to change the
remedy selected for the main tank farm soils fremcavation followed by ex-situ
bioremediation’ to an ‘in-situ treatment by SVEdombination with IAS’. The

following are elements of the amended final CAP.

3.1 REMEDIAL ACTION GOALS
The remedial action goals for the Site are thefaithg:
* Remove free-phase petroleum product.

* Prevent leaching of contaminants from soil intogheund water that would result in
exceedance of ground water cleanup levels.

* Prevent direct contact and ingestion of soils icess of cleanup levels by humans.

* Prevent direct contact and ingestion of contamthgteund water beneath the Site by
humans.

* Prevent direct contact and ingestion of contamthgteund water, leaving the COE
interceptor drain through the oil/water separabgrhumans and biota in surface
water.

3.2 CLEANUP STANDARDS

The two primary components of cleanup standards @recleanup levels, and (2) points
of compliance.

3.2.1 Cleanup Levels

Cleanup levels determine the concentration in whiglrticular hazardous substance
does not threaten human health or the environm®ie. cleanup levels were developed
as follows:

» Ground water — Method B cleanup levels protectiveérmking water and surface
water were used. Method A levels were used for SRlde Method B levels for
TPH were not available at the time.

* Soils - Method C Commercial cleanup levels weraludse Site soils. The 1997
Interim TPH Policy was used to develop cleanuplief@ TPH.

Washington Department of Ecology
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» Surface Water - Ditch surface water is technicgtlyund water discharging via
the interceptor drain. Surface water cleanup ewadre therefore taken to be the
same as those for ground water.

» Sediments - No indicators were identified for diggdiments, thus no cleanup
levels were necessary.

Table 3.1 shows the final cleanup levels for thenidied site indicators after
consideration of background concentrations, Pralc@Quantitation Limits (PQLs), and
total site risk.

3.2.2 Points of Compliance

The Point of Compliance is defined in MTCA as tloénp or points where cleanup levels
established in accordance with WAC 173-340 720utinoVAC 173-340-760 shall be
attained (WAC 173-340-200). Once those cleanugl¢elvave been attained at that point,
the site is no longer considered a threat to huineaith and the environment.

Soils
For soil cleanup levels based on protection of gdowater, the point of compliance is in
the soils throughout the site under WAC 173-340(8%0

For soil cleanup levels based on human exposurdingat contact, the point of
compliance is established in the soils throughbetsite from the ground surface to
fifteen feet below the ground surface. This repn¢s a reasonable estimate of the depth
of the soil that could be excavated and distribuatieithe soil surface as a result of site
development activities.

As stated in the CAP, actual soil concentratiorsetdaon protection of ground water will
be determined from ground water monitoring dataeding to the Compliance

Monitoring Plan and will over-ride the theoreticelmbers specified. Soil cleanup levels
based on protection of ground water will be megrdund water cleanup levels have been
achieved as determined using the statistical reqents under MTCA for meeting
cleanup levels. Should soil levels result in cauéid contamination of ground water,
further remedial action will be necessary.

Ground Water

For ground water, WAC 173-340-720(6) governs thHendmn of the point of
compliance. The point of compliance in ground weestablished throughout the Site
from the uppermost level of the saturated zonenelg vertically to the lowest most
depth which could potentially be affected by tHe.si
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TABLE 3.1
SITE CLEANUP LEVELS (CULS)
Indicator Ground Water Soll
CUL, ug/L Basis CUL, mg/Kg Basis
TPH
Aliphatics
EC 5-6 1
EC>6-8 5
EC>8-10 760
EC>10-12 810
EC>12-16 1876
EC>16-21 1094
Total aliphatic 4546
Aromatics
EC>8-10 5
EC>10-12 30
EC>12-16 250
EC>16-21 605
EC>12-35 85
Total aromatic 975
TPH, TOTAL 1000 Method A 5521 Interim TPH Policy,
Method C Commercial
VOCs
Benzene 5 MCL 0.0065 Interim TPH Policy,
Method C Commercial
Ethylbenzene 320 MCL (adjusted) | 2 Interim TPH Policy,
Method C Commercial
Toluene 320 MCL 1.7 Interim TPH Policy,
Method C Commercial
Xylenes 4100 MCL (adjusted) | 3 Interim TPH Policy.
Method C Commercial
1,2 dichloropropane 2 MCL
(1,2-DCP)
chloroform 1 Method B,
Carcinogen
1,1-dichloroethene 0.027 Method B,
(1,1-DCE) carcinogen
1,2-dichloroethane 0.3 Method B,
(1,2-DCA) carcinogen
Tetrachloroethene (PCHE)1.75 MCL (adjusted) | 0.175 100xGW
Trichloroethene(TCE) | 2 MCL (adjusted)
cis-1,2-DCE 53 MCL (adjusted)
Trans-1,2-DCE 100 MCL
Total Metals
Arsenic 10 PQL
Lead 10 PQL
LPAH
naphthalene 130 13 100xGW
HPAH
cPAHs 0.1 Method A
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Surface Water

WAC 173-340-730(6) requires that for surface wates,point of compliance shall be the
point or points at which hazardous substancesedeased to surface waters of the state
unless the department has authorized a dilutioe aoaccordance with WAC 173-210-
035. Where hazardous substances are releaseglsarface as a result of ground water
flow, no dilution zone shall be allowed to demoastrcompliance with surface water
cleanup levels.

At this Site, ground water is released to surfaatewat the outlet of the COE interceptor
drain. The point of compliance for ground watescthiarging to surface water is at the
discharge point from the COE drain into the ditghjch is at the outlet of the oil/water
separator.

3.3 SITE CLEANUP ACTION

The Site’s selected cleanup actions identifiechenfinal CAP, as amended,
include the following:

3.3.1 Free-Phase Product

» Continue free-phase product recovery until the eggdree-phase product thickness
is reduced to 0.1 foot or less. The recovery beliconsidered complete when there is
no exceedance of the apparent hydrocarbon thiclofés4 foot for a period of 2
years or upon Ecology’s concurrence.

» Design and installation of a monitoring well toeffively monitor possible
accumulations of free-phase product in the areadt@rthe Continental Grain
facility. If recoverable thicknesses of free-phpseduct are detected in the well,
then a passive skimming system will be implemented.

3.3.2 Soils

» Treat Site soils, including soils in the Main Tdfdrm, in-situ by SVE in
combination with IAS to treat the ground waterloPiests on IAS/SVE may be
conducted to determine design parameters. Efflinent the IAS/SVE system will
be treated as necessary to meet applicable aisemsslimits. Note: In SVE, a
vacuum is applied to the soil matrix that causes movement of volatile hydrocarbons
towards extraction wells. The extracted vapors are then treated and discharged to
the atmosphere. 1ASinvolves the injection of air into the ground water causing a
transfer of hydrocarbons from the ground water to the air stream. When combined
with the SVE, this air streamis also extracted and treated prior to being discharged
to the atmosphere.]
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» Continue IAS/SVE until ground water cleanup levaale met. Compliance with
ground water cleanup levels will be done in accocgawith statistical requirements
of MTCA and with Ecology’s concurrence.

* Perform a sampling and analysis program following@QA requirements upon
completion of the IAS/SVE to determine the extentadose-zone soils remaining
above cleanup levels. If necessary, remaining soiteeding the cleanup levels will
be treated by bioremediation. Applicable air emissequirements on
bioremediation must be met.

» Treat contaminated soils that are stockpiled antsitcleanup levels by SVE and/or
biotreatment. Applicable air emission requirementsst be complied with.

3.3.3 Ground Water

» Treat ground water base flow collected in the C@tErceptor drain and to meet
ground water cleanup levels. The treatment magppéied to the effluent of the
oil/water separator or may be moved closer to thiece of contamination along the
COE drain or in ground water. Pump-and-treat testground water may be
conducted if necessary. Air discharges from thattment systems will meet
applicable air emission limits.

» Treat ground water in-situ using aeration trenaress modified in the approved
engineering design plans. Effluent from the aeratrenches will be removed
through the SVE piping and treated as necessangetd applicable air emission
limits. Active treatment of ground water will camtie until cleanup levels are met
throughout the Site. Practicability of active treant may be reviewed in accordance
with MTCA.

* Ground water pumped for water depression in procagzivery, for pump and treat
pilot tests or for dewatering excavations, willreguired to meet discharge
requirements. Prior to discharging to the COErdrdne water will be treated to meet
discharge requirements until a treatment systamp#ace to treat the dissolved
contaminants in the drain. Water to be dischatgdte City of Pasco sanitary sewer
will meet discharge requirements.

3.3.4 Surface Water

» Ground water discharging to the ditch from the Gfd&in-oil/water separator system
will be treated to meet ground water cleanup lewdih are protective of surface
water. No remediation of surface water in theldicrequired.
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4.0 SUMMARY OF CLEANUP ACTIONS
Cleanup actions completed at the Site includedahewing:

» Free product recovery continued until 2003. Fm@elpct monitoring ended after
May 2006 since free product thicknesses in allsviefild been <0.1 ft.

* Soil piles on site were placed over the surfacks edithe main tank farm and are
being treated in-situ together with other soils.

* |AS/SVE treatment systems were constructed in s@&ezas 1 to 7) of the nine
remediation areas shown in Figure 4.1. IAS systeonsist of wells and SVE
systems make use of trenches. Treatment systemsltsare described in the
Cleanup Action Reports. Construction was impleraemh three stages.
Operation of these systems has involved alternatotige treatment and putting
the area in recovery mode, as necessary.

* Pump and treat tests were conducted in MW-34 and-48W\

* Ground water monitoring started and is still ongatio determine compliance
with cleanup levels and treatment system performanc

4.1 CONSTRUCTION STAGES

The three different stages for the cleanup actwaslescribed as follows:

Stage 1

Installation and operation of IAS-SVE in Area 2gtimain tank farm area).
Installation and operation of IAS-Biosparging ine&r3. Note: Biosparging uses
lower air flow ratesthan in IASto increase biological activity to degrade organic
constituents.]

Continued operation of the IAS-SVE pilot systenMid/- 46 (Area 4).
Installation and operation of a pump-and-treatesysin MW- 48 (Area 8).

Stage 1 construction started and was complete@0d.2 Treatment systems were put in
full-time operation by February 2002.

Stage 2

» Continued Stage 1 IAS/SVE treatment in Area 2, aunaip-and-treat in Area 8.

* Full-scale installation of IAS-SVE in Area 4, repiiag the pilot system in MW-
46.

» Expansion of the Area 3 system, including the aaldiof SVE, and integration
with Area 4.

* Installation and operation of IAS-SVE in Areas Hddn In Area 5, the initially
installed IAS-SVE system in MW-35 and MW-38 areassvater expanded in
2005/2006 to include the area around MW-34.
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Stage 2 construction started in 2002 and was cdatpla January 2003. Treatment
started between January and April 2003.

Stage 3
* Installation and operation of IAS-SVE in Areas @lah

Stage 3 construction started and was complete@06.21AS/SVE in Areas 6 and 7
started in August 2006.

4.2 ADDITIONAL ACTION

Area 9, the area contained by the slurry wall, imasstigated in 2006 after the grain
facility was demolished, and COE ceased dewatehisgarea in 2004. The investigation
showed no indications of free product in the wedgalled. Contamination was found to
be very limited. Thus, no remedial action was negflifor this area.

4.3 GROUND WATER MONITORING

In accordance with the Compliance Monitoring Plgnound water monitoring is being
conducted semi-annually to determine complianch wlganup levels. Monthly
sampling is also being conducted in selected vietlperformance monitoring.
Monitoring well locations are shown in Figure 4.1.

4.4 INSTITUTIONAL CONTROLS

Institutional controls are required when residu@aiaentrations of hazardous substances
which exceed Method A or Method B cleanup leveéstarremain on Site (WAC 173-
340-440) or when industrial or commercial exposagsumptions are used (WAC 173-
340-706(1)(a). For this Site, Method C Commereddosure, under the Interim TPH
Policy, is used for the soils.

Currently, there are no institutional controls lage for the Site. As remediation is
ongoing in-situ at the Site, activities involvingpgnd water extraction and/or soil
excavations/drilling are all related to the cleaoperations at the Site. The CAP states
that soil concentrations that are protective otigibwater will be determined from
ground water compliance monitoring and will oveterithe theoretical numbers initially
developed. Thus, after ground water cleanup learglsnet and soil cleanup levels have
also been attained, restrictive covenants will laegx on areas that exceed Method B
soil cleanup levels.
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5.0 GROUND WATER DATA REVIEW

This periodic review evaluates semi-annual grouatewdata for all compliance
monitoring wells and also includes monthly perfont&monitoring ground water data
on selected wells since the start of Stage 1 trexattisystem operations in 2002 up to the
May 2008. Based on Ecology’s statistical guidamaflezoncentrations below the Method
Detection Limit (MDL) were assigned a value equabhe-half the MDL; and, all
concentrations above the MDL, but below the Pratt@uantitation Limit (PQL), were
assigned a value equal to the MDL.

The discussions that follow for each remediaticaanclude:
* The treatment schedule.

» A table showing indicators that exceeded cleanugl$eduring the review
period and selected results.

» Pertinent graphs for illustration purposes.
» Discussion of contaminant trends.

5.1 AREA 1 (MW-22R , MW-27)
[Note: MW-22R is shown as MW-22 in Figure 4.1]

e January 2003 — started IAS.

* February 2003 — added SVE.

* November 2003 - area put in recovery mode.
e June 2004 — resumed IAS/SVE.

» March 2005 — area put in recovery mode.

TABLE 5.1
AREA 1 CONCENTRATIONS
Indicator CUL MW Concentration, ug/L (mg/L for TPH)
Apr Nov Jun Oct Mar Oct Mar May
03 03 04 04 05 06 08 08
Total TPH Img/L | 22R | 9.9 2.18 | 0.845| 1.21 | 0.89 0.30 0.51 | 1.387
(Figure 5.1) 27 | 351 | 1.01 | 479 | 035 | 040] 007 | 0.23] 0.8
benzene 5ug/lL| 27 | 61.4| <05 <10]| <05 <01 2.1 1.5
ethylbenzene 320 pg/L 22R | 414 | 93.5 18.7 241 17 3.6 8.2
1,1-DCE 0.027 | 22R <1* <.098*| <.098*| <.098*
pg/L 27 <0.5* <.098*| <.098*| <.098*
arsenic 10 pg/L| 27 1.99 <6 12 4.1 4.0
cPAHs 0.1pg/L | 22R <.56* <0.034| <0.028 <0.029
27 <.48* <0.035| <0.029 <0.029

#.#- exceeds cleanup level (CUL)
< MDL - undetected at the Method Detection LinMtXL).
* -MDL >2x CUL
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Area 1 Contaminant Trends

Total TPH concentrations decreased in both MW-22RMW-27 during the
2003 IAS/SVE treatment operations. Concentratinaeased after the system
was put in recovery mode and decreased againthéierystem was put back in
operation in 2004. Concentrations have been b#lewleanup level since
October 2004 in MW-27. In MW-22R, concentratiorsé been below the
cleanup level since October 2005 except for twaceatrations that were slightly
above the cleanup level — 1.44 mg/L in May 2006 h3® mg/L in May 2008.

Benzene and ethylbenzene concentrations in botls diepped to below cleanup
levels during the 2003 treatment and have remédedalv the cleanup levels.

Except for 1,1-DCE, all chlorinated indicators hedow cleanup levels. 1,1-DCE
concentrations have all been non detects. HowdwvemMDL used in the analysis
is not sufficiently low for cleanup level compliamassessment. [Note: The MDL
used was greater than two times the cleanup lexbl that the nondetect
concentration which is taken to be %2 of the MDktifl greater than the cleanup
level. A nondetect concentration at the MDL of9BQug/L, taken to be at ¥z of
the MDL or 0.049 ug/L is higher than the cleanugeld
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» Arsenic concentrations have been below the cleteugls in both wells except
for the October 2006 concentration of 12 pg/L (clgalevel is 10 pg/L) in MW-
27.

» cPAHSs concentrations were all nondetects. The Mids 2002 to 2005 were
not low enough to assess compliance with cleanugideSince 2005, when
appropriate MDLs were used, concentrations of cPA&ie been below the
cleanup level.

5.2 AREA 2 (MW-02R, MW-06, MW-12, MW-13, MW-63)

e January 2002 — started IAS/SVE
* February 2006 — area put in recovery mode
* October 2007 — resumed IAS/SVE

TABLE 5.2
AREA 2 CONCENTRATIONS
Indicator CUL MW Concentration, ug/L (mg/L for TPH)
Apr Oct May Oct Oct Nov Mar May
02 05 06 06 07 07 08 08
Total TPH 1mg/L | O2R 3.24 0.318 0.385 0.07 0.07 0.07
(Figure 5.2.1) 06 7.58 1.18 0.53 0.65
12 8.73 4.49 4.34 4.35
13 3.58 0.835 0.75 1.67 1.6
63 85.3 5.63 3.82 2.43 2.39
Benzene 5upg/L | 06 142 <0.1 1.4 0.74J
12 2830 330 200 77 81
13 152 15 0.36J 0.47J 0.41]
63 17700 | 3400 1000 1200 360 460
Ethylbenzene| 320 pg/l. 63 626 4.7 <3.2 2.1 1.6 1.3
Toluene 320 pg/ll 63 11700 37J 3.6J 4.5 1.2 1.2
Xylenes 4100 63 5060 1204 482 19 12.2 1.26J
po/L
1,1-DCE 0.027 | 02R <.18* <.098* | <.098*
pg/L 06 <.098*
12 <1.8* <.098* | <.098*
13 <1.8* <.098* | <.098*
63 <8.9* <2* <.098*
Arsenic 10 pg/L | 06 82.5 76 55 59
(Figure 5.2.2) Nov 03
12 14 13 20 21
13 24 27 31 28
63 45 35 93 62 44
cPAHSs 0.1 pg/L| O2R <0.35* <0.14 | <0.28*
06 <0.29*
12 <0.33* <0.14 | <0.26*
13 <0.34* <0.14 | <0.33*
63 1.22 | <0.33* <0.14 | <0.28*
Oct 04
#.# - exceeds the CUL < MDL- undetected at the Method Detettiomit (MDL)
*-MDL is >2 x CUL J — <than the PQL but > than the MDL
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FIGURE 5.2.1
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Area 2 Contaminant Trends

* TPH concentrations decreased in all wells sincesthe of treatment in 2002.
TPH in MW-63 dropped significantly from 85.3 mg#t. April 2002 to 11.84
mg/L in October 2004. In May 2008, the TPH in M\W-6 2.39 mg/L which is
still above the cleanup level. Changes in TPH eatrations in MW-12 and
MW-13, which are located near the edge of thetneat system, were not as
significant as in other wells. TPH concentratistib exceed the cleanup level in
MW-12, MW-13, and MW-63.

» Concentrations of volatiles decreased significaiigble A2.1) as a result of the
treatment. Benzene decreased in concentration 00 pg/L in April 2002 to
460 pg/L in May 2008. In MW-12, the benzene comegion decreased from
2830 pug/L in April 2002 to 81 pg/L in May 2008. rB#ene concentrations in the
rest of the monitoring wells, MW-02R, MW-13, and M@ are now all below
the cleanup level of 5 pg/L. Concentrations of/lthnzene, toluene, and xylenes
have been below cleanup levels for at least thefpasyears.

» Except for 1,1-DCE, all chlorinated indicators Astow the cleanup levels. The
MDL used in the analysis of 1,1-DCE is not suffidig low for cleanup level
compliance assessment.

» Arsenic concentrations, except in MW-02R, have iiesthabove the cleanup
level of 10 pg/L.

» cPAHSs were all non detects except for total benmwénthenes which was
detected in MW-63 at 1.22 pg/L in October 2004 cépt for the October 2006
event, the MDLs used for the cPAHs were not lowugoto be used for
assessing compliance with cleanup levels. Theligct®006 results show cPAHSs
to be below the cleanup level.

5.3 AREA 3 (MW-10A, MW-17, MW-21R)

* January 2002 — started IAS with biosparging

* December 2002 to March 2003 — treatment was offtdiBtage 2 construction
* April 2003 — started alternating IAS with biospaggand IAS/SVE

» December 2005 — area put in recovery mode.
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TABLE 5.3
AREA 3 CONCENTRATIONS
Indicator CuL MW Concentration, ug/L (mg/L for TPH)
Apr 02 Oct 04 Oct 06 Jan 08 May 08
Total TPH 1 mg/L 17 12.66 1.55 0.178 0.214 0.26
(Figure 5.3.1) 21R 3.52 0.978 0.288 0.558 0.83
Benzene 5 pg/L 17 104 <1 0.13J 0.19J 0.22J
21R 81.7 <1 <0.1 0.23J 1.3
1,1-DCE 0.027 pg/L 10A <0.098* <0.098* <0.098*
17 <0.098* <0.098* <0.098*
21R <0.098* <0.098* <0.098*
Arsenic 10 pg/L 10A 18.8 10 12 11
(Figure 5.3.2) 17 12.2 7.9 22 18
cPAHSs 0.1 pg/L 10A <0.56* <0.035 <0.029 <0.029
17 <0.56* <0.035 <0.028 <0.029
21R <0.56* <0.035 <0.028 <0.029
#.# - exceeds the CUL
< MDL - undetected at the MDL
J — < than the PQL but > than the MDL
*-MDL >2 x CUL
FIGURE 5.3.1
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Area 3 Contaminant Trends

Total TPH concentrations, except for the MW-21RiAp007 results (Figure
5.3.1), have been reduced to below the cleanup ilead wells.

Benzene concentrations exceeded cleanup levelS\rlM and MW 21R at the

start of the treatment operations in 2002 but fEMeeen below the cleanup level
since 2003.

Chlorinated indicators, except for 1,1-DCE, haverbkbelow cleanup levels in all
wells. 1,1-DCE concentrations have been all ndaaie but the MDLs used are
not sufficiently low for cleanup levels complianggsessment.

Arsenic concentrations (Figure 5.3.2) still excészlcleanup level in MW-10A
and MW-17.

cPAHSs concentrations have all been non detectsLdvI3ed from 2002 through
2005 were not sufficiently low to assess complianith the cleanup levels.

Lower MDLs used from 2006 through 2008 show cPAH=timg cleanup levels
in the wells.
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5.4 AREA 4 (MW-11A, MW-46, MW-47)

* April 2003 - started IAS/SVE.

* February 2005 — IAS was modified to focus on MW-1dd MW-46.
» December 2005 — Area was put in recovery mode.

* February 2006 — resume IAS/SVE.

» October 2007 — area put in recovery mode.

TABLE 5.4
AREA 4 CONCENTRATIONS
Indicator CUL MW Concentration, pug/L (mg/L for TPH)
Apr 03 Oct 05 Oct 06 Oct 07 Mar 08 | May 08

Total TPH 1 mg/L 11A | 32.76 14.24 13.81 6.16 7.92 10.05
(Figure 5.4.1) 46 12.42 2.94 1.37 0.30 0.45

47 4,92 0.24 0.28 0.06
Benzene 5 pg/L 11A | 3710 540 430 31 50 59

416 16.1 <0.67 0.49J 0.28J 0.42J

47 6.21 <0.13 <0.1 <0.1
Ethylbenzene 320 pg/L | 11A | 553 360 340 61 130 170J
Toluene 320 pg/L 11A | 744 170 300 9.4 38 46
Xylenes 4100 pg/L | 11A | 4446 1470 1790 240 570 830
1,1-DCE 0.027 pg/L | 11A | <5* <3.5* <0.98 <0.098* <0.098*

46 8.35 <0.89* <0.098* <0.098* | <0.098*

47 1.11 <0.18* <0.098* <0.098*
1,2-DCA 0.3 pg/L 11A | <5* 13 <2* <0.2 <0.2

46 <5* <0.79* <0.2 <0.2 <0.2
PCE 1.75 ug/L | 46 <b* 11.1 <0.088 0.11J 0.14J

May 05

47 45.9 0.53J 0.81J 0.25J
TCE 2 pg/L 46 <b5* 1.7 0.35J 1 0.9J

47 41.1 0.96J 0.42J 0.088J
Cis-1,2-DCE 53 pg/L 46 5790 15 9.4 45 48

47 459 3.7 1.4 <0.079
Arsenic 10 pg/L 11A 120 120 79 120 130
(Figure 5.4.2) 46 58 26 7.8 8.8

Oct 04

47 15 24 7.0

Naphthalene 130 pg/L | 11A | 240 99J 25
Nov 03

cPAHSs 0.1 pg/L 11A <0.33* <0.14 <0.289*

46 <0.36* <0.14 <0.028

47 0.20* <0.14

#.# -exceeds the CUL

< MDL — undetected at the MDL

J- < than the PQL but > than the MDL
* MDL > 2 x CUL
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FIGURE 5.4.1
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FIGURE 5.4.2
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Area 4 Contaminant Trends

TPH decreased significantly in all wells until n#805. TPH concentrations have
been reduced to below the cleanup level in MW-46 diV-47. TPH
concentration in MW-11A continued to decrease slbwer rate in 2006 to 2007
and appears to be slightly increasing after tha a@&s put in recovery mode in
October 2007.

Benzene concentrations in MW-46 and MW-47 haveetesad to below the
cleanup level since 2003. Benzene concentratidfWi11A decreased from
3710 pg/L in April 2003 to 59 pg/L in May 2008 hsitstill above the cleanup
level.

Ethylbenzene, toluene, xylenes in MW-11A have a#ibreduced to below their
respective cleanup levels.

1,2-DCA, PCE, TCE, and cis-1,2-DCE concentratiomghbeen reduced to
below their respective cleanup levels in this aréae MDL used for 1,1-
dichloroethene is not low enough to determine caanpk with the cleanup level
of 0.027 ug/L.

Arsenic concentration in MW-11A remains very higinsenic concentrations in
MW-46 and MW-47 are now below the cleanup level.

Naphthalene concentration in MW-11A appears to lieeceeased to below
cleanup levels.

cPAHSs are nondetects, except for one detectiolmysene in MW-47 in October
2005. Majority of the MDLs used were not low egbdor cleanup level
assessment. When sufficiently low MDLs were usedgcentrations of cPAHs
were below the cleanup level.

5.5 AREA 5 (MW-34, MW-35, MW-38)

November 2003 — started IAS/SVE focusing on aceagred by MW-35 and
MW-38.

June 2004 — area put in recovery mode.

February to September 2005 — pump and treat wésrperd on MW-34.

March 2005 — resumed IAS/SVE in MW-35 and MW-38aare

December 2005 — MW-35 and MW-38 areas put in regovede.

February 2006 — IAS/SVE was expanded to cover MW-34

February 2008 — MW-34 area put in recovery modgresarea in recovery mode.
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TABLE 5.5
AREA 5 CONCENTRATIONS
Indicator CUL M Concentration, pg/L (mg/L for TPH)
W Nov Jun May Oct Mar Aug Oct May
03 04 05 05 06 06 07 08
TPH 1 mg/L 34 |17.08 |14.76 | 15.93 | 12.94 | 16.10 | 11.94 | 4.93 2.76
(Fig. 5.5) 3B | 271 0.35 0.09 0.12 0.64 0.24
1,2-DCP 2 ug/L 34 | <5 <25 172 |<3 <1.6 <1.8 <0.09 <0.09
35 |56 0.35J | <0.15 <0.09 0.09
Dec 03
Chloroform | 1 pg/L 34 | <5* <25* | 6.71 |<3.6* | <14 <1.3 <0.07 <0.07
1,1- DCE 0.027 34 | <5* <2.5* 1 0.9) | <35* | <1.7* | <2* <.098* | <.098*
pa/L 35 | <0.5* <0.06 | <0.18* <. 098* | <.098*
38 | <0.5* <0.06 | <0.18* <. 098* | <.098*
*
1,2-DCA 0.3pg/lL | 34 | <5* <2.5* | <0.27 | <3.2* | <0.86* <4* <0.2 <0.2
PCE 1.75 34 | <5* <25 | 751 |69 3.1 <18 |26 4.7
Ho/L
TCE 2 pg/L 34 | <5* 289J|123 |46 3J <1.5 | 0.42] 1.4
Cis-1,2-DCE| 53 pug/L | 34 | 274 292 219 83 85 70 0.2J 1.6
Arsenic 10pug/ll |34 |29.3 19 21 39 9.6 15
35 | 11.2 11.0 7.3 10.0 5.0
Naphthalene| 130 pg/lL 34 | 182 85 <0.01
cPAHSs 0.1pg/L | 34 | <0.56* 0.35 <0.28*
35 | <0.56* <0.31* <0.029 | <0.029
38 | <0.56* <0.56* <0.029 | <0.029
#.# -exceeds the cleanup level J - < than the PQL but > than the MDL
< MDL - undetected at the MDL *- MDL > 2 x cleanup level
FIGURE 5.5

AREA 5 TOTAL TPH CONCENTRATIONS
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Area 5 Contaminant Trends

» Concentrations of TPH in MW-35 have been belowdkanup level since
October 2004. Concentrations of TPH in MW-34 hdeereased since the
IAS/SVE treatment system was expanded to includeattea in February 2006.
TPH concentration was reduced from 16.10 pg/L imdd&2006 to 2.7 pg/L in
May 2008 but still exceeds the cleanup level.

* PCE concentration has slightly decreased in MW+4dstill above the cleanup
level. Concentrations of 1,2-DCP, 1,2-DCA, TCE;t,2-DCE in MW-34 have
all been reduced below the cleanup level. The Midex for 1,1-DCE were not
low enough for cleanup level compliance assessment.

* Arsenic concentrations in MW-34 still exceed theatlup level.

* Naphthalene concentrations in MW-34 have decret@sbdlow the cleanup level.

* cPAHSs concentrations in this area were mostly nteutie except for one
detection in MW-34 [benzo(b)fluoranthene] in OctoB805, and detections of
several cPAHs in MW-38 in April 2007. Concentrasoof cPAHs in MW-35
and MW-38 are currently below the cleanup levelhe MDLs used in MW-34
are not sufficient for cleanup level complianceegssnent.

5.6 AREA 6 (MW-08, MW-18, MW-19)

* August 2006 — started IAS/SVE

TABLE 5.6
AREA 6 CONCENTRATIONS
Indicator CUL MW Concentrations, ug/L (mg/L for TPH)
May 06 Oct 06 Apr 07 Oct 07 May 08

Total TPH 1 mg/L 08 4.44 1.98 4.53 4.90 5.29
(Figure 5.6) 19 1.56 0.79 1.36 1.61 2.29
Benzene 5ug/L | 08 180 77 150 100 72

19 48 12 27 17 7.8
Chloroform 1 ug/L 08 <0.067 1.1 <0.067

July 07
1,1-DCE 0.027 08 <0.098* <0.098*
ug/L 18 <0.098* <0.098*

19 <0.098* <0.098*
Arsenic 10 ug/L | 08 11 18 13 20 15
cPAHs 0.1 ug/L | 08 <0.144 <0.28*

18 <0.144 <0.27*

19 <0.144 <0.27*

#.# -exceeds the CUL

< #MDL- undetected at the MDL

J - < than the PQL but > than the MDL
* MDL > 2 x CUL
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FIGURE 5.6

AREA 6 TOTAL TPH CONCENTRATIONS
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Area 6 Contaminant Trends

* TPH and benzene concentrations in MW-8 and MW-1& mt shown a
decreasing trend and remain above the cleanup deeal after the start of the
IAS/SVE treatment in August 2006. This behavigpegr's similar to the start-up
of Area 2 where it took some time for the TPH coricaions to exhibit a
decreasing trend. This behavior was attributeti¢cextraction of free product in
the smear zone soil column during startup.

 The MDL used for 1,1-DCE is not adequate for clgalewel compliance
assessment.

* Arsenic concentrations in MW-8 remain high andiadicative of the
hydrocarbon contamination in the area.

* cPAHSs concentrations were mostly nondetects exXoejgtetections of
Dibenzo(a,h)anthracene and Indeno (1,2,3-cd)pyireM8/N-18 in October 2002.
MDLs used were not sufficient for cleanup level @biance assessment except
for the October 2006 samples. The October 200@tseshow the total cPAHs
was below the cleanup level.
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5.7 AREA 7 (MW-20, MW-31, MW-33, MW-49)
* August 2006 — started IAS/SVE.
TABLE 5.7

AREA 7 CONCENTRATIONS

Indicator CUL MW Concentrations, pg/L (mg/L for TPH)
Oct05 | May 06| Oct06| Apr07 Oct07 May (08
Total TPH 1 mg/L 31 3.03 2.30 2.14 2.87 2.31 1.98
(Figure 5.7.1) 33 27.95 | 21.39 26.00 26.67 | 21.43 21.69
Benzene 5 pg/L 33 7.4 21J 18J 9J 10 5.6
Ethylbenzene 320 pg/L | 33 280 1000 980 770 1000 840
1,1-DCE 0.027 31 <0.89* | <0.8* 0.19J 0.14J 0.16J <0.098*
pa/L 33 <8.9* <8.6* <2* <0.98* | <0.098* <0.0981

49 <0.18* | <0.086* <0.098* 0.13J <0.098* <0.098*
PCE 1.75p0/L | 20 19 20 6.9 3.7 0.96J 0.99J
(Figure 5.7.2) 31 32 7J 5.3 7.7 6.2 2.4
TCE 2 pg/L 20 3.4 4.2 1.8 1.2 0.43J 0.34J
(Figure 5.7.2) 31 18 13 3.4 6.5 3.5 1.7

49 7.1 4.9 4.1 2.6 1.7 1
Cis-1,2-DCE 53ppg/L | 31 82 54 28 23 15 9.2
Arsenic 10 pg/L 33 5 7.8 7.9 2.8 12 8.1
Naphthalene 130 pg/L | 33 15 250 330
#.# -exceeds the CUL
< MDL - undetected at the MDL
J - < than the PQL but > than the MDL
*- MDL > 2 x CUL

FIGURE 5.7.1
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FIGURE 5.7.2

MW-31 (AREA 7) PCE AND TCE CONCENTRATIONS
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Area 7 Contaminant Trends

* TPH concentrations in MW-33 and MW-31 have decréasightly. TPH
concentration in MW-33 was at 26.00 mg/L in OctoP@d6, just after the
IAS/SVE was started, and was 21.69 mg/L in May 2008

* Benzene and ethylbenzene concentrations in MW-8B8appear to have a slight
decreasing trend but are still above the cleamnugide

» Like in all other areas, the MDLs used for 1,1-D®é&re not sufficiently low for
compliance with the cleanup level compliance assess

* PCE is below cleanup level in all the wells exaegtiW-31. TCE
concentrations have decreased and are now belogletiieup level in all three

area compliance wells. Cis-1,2-DCE in MW-31 ha® alecreased to below the
cleanup level.

» Arsenic concentrations in all wells are now belbw tleanup level.

* Naphthalene concentrations still exceed the cledewed in MW-33 but are
below the cleanup level in the other three wells.

Washington Department of Ecology



Periodic Review Pasco Bulk Fuel Terminals Site
January 2009 Page 31

5.8 AREA 8 (MW-48, MW-60)

* October 2001 — started pump and treat on trenccadj to MW-48.
e July 2004 — area put in recovery mode.

TABLE 5.8
AREA 8 CONCENTRATIONS
Indicator | CUL MW Concentration, pg/L (mg/L for TPH)
Oct 02 | Apr 03| Oct 04 Oct 0% Oct 06 Oct OMay 08
TPH Img/L | 48 |7.11 5.34 5.99 2.018 2.56 2.22 3.61
Arsenic 10pg/L| 48 | 31.2 175 75 76 53 42
cPAHSs 0.1pug/L| 48 <0.56*| <0.33% <0.144 <0.28P*
#.# -exceeds the CUL J - <than the PQL but > thantaL
< MDL - undetected at the MDL *- MDL > 2 x cleanup level

Area 8 contaminant trends

* Pump and treat in MW-48 from 2001 through 2004rabtireduce TPH
concentrations to cleanup levels. Since the agsapumt in recovery mode, the
TPH concentrations have remained above the clelevep

* Arsenic concentrations in MW-48 have stayed at Vegh levels.

» cPAHSs were all nondetects. The MDLs used, exaaptie October 2006 event,
were not low enough to assess compliance withldenap level. Total cPAHs
for the October 2006 sampling event showed <0.X410¥2 pg/L which is
below the cleanup level.

» Allindicators are below the cleanup levels for gtker compliance well, MW-60.

5.9 OIL-WATER SEPARATOR

No active treatment is currently being undertakiethe outlet of the oil/water separator.

The intent of the remedy that has been undertakemtreat the ground water discharging

to the COE interceptor drain to cleanup levels.

TABLE 5.9
OIL/WATER SEPARATOR OUTLET CONCENTRATIONS
Indicator | CUL Concentration, pg/L
Oct 02 | Apr03 May 04 | Oct 05 Oct 06 Apr 07 May O
1,1-DCE 0.027 pg/L| <0.5* <0.5* <0.5* <0.18* <0.086} <0.098*
1,2-DCP | 2pg/L 2.15 1.66 0.948J 0.98J <0.092 1.9 1.8
PCE 1.75pg/L | 3.82 6.63 7.74 1.9 7.9 14 8
TCE 2.0 pg/L 1.84 2.62 1.99 0.95J 1.8 2.4 14
cPAHSs 0.1 pg/L <0.56*| <0.067 <0.105| 0.903 <0.0346 | <0.0284
Oct 07
#.# -exceeds the cleanup level J - < than the PQL buhan the MDL
< MDL - undetected at the MDL *- MDL > 2 x cleantgvel.
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FIGURE 5.9
OIL WATER SEPARATOR PCE AND TCE CONCENTRATIONS
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Oil/Water Separator Contaminant Trend

* 1,2-DCP has been reduced to below the cleanup.level

* TCE has been hovering over and below the clearug #d was below the
cleanup level in May 2008.

* PCE has consistently been above the cleanup level.

Compliance with the 1,1-DCE cleanup level cannoa$messed because the
MDLs used were not sufficiently low.

» Total cPAHs concentration has been below the cledwel since 2006.
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6.0 PERIODIC REVIEW
WAC 173-340-420(2) requires that:

“When evaluating whether human health and the enment are being protected during
periodic reviews, the factors the department staikider include:

(a) The effectiveness of ongoing or completed clearutipas;

(b) New scientific information for individual hazardosigbstances or mixtures present at
the site;

(c) New applicable state and federal laws for hazardobstances present at the Site;

(d) Current and projected site use;

(e) Availability and practicability of higher preferemtechnologies; and

(H The availability of improved analytical techniguesevaluate compliance with
cleanup levels.

The department shall publish a notice of all padadviews in the site register and
provide an opportunity for public comment.”

6.1 EFFECTIVENESS OF COMPLETED CLEANUP ACTIONS

* The IAS/SVE treatment systems installed in theedéht remediation areas
continue to operate and function as designed t@vernontamination at the Site.
Figure 6.1 shows the amount of hydrocarbons rembweed the Site.

» Cleanup levels have been attained for some indgatcseveral compliance
monitoring wells. Continued operations of the tmeant systems will likely lead
to additional cleanup levels being met.

* In MW-63 (Area 2) and MW-11A (Area 4), concentraisoof TPH and/or
benzene have dropped significantly due to the IN&/ 8eatment but are still
above the cleanup levels and have started to éxdidw decreasing concentration
trends. Continued operation of the treatment systey eventually lead to
cleanup levels being met but may take a longer.time

» Arsenic concentration decreases and Dissolved Ox{Q©) concentrations
increases do not immediately respond to TPH and ¥@fcentrations
decreases. For example, in MW-17 (Area 3) TPHImTzene have been below
the cleanup level for about four years but arsetiicexceeds the cleanup level,
and the DO of the ground water remains low.

» The PCE cleanup level at the outlet of the Oil/W&eparator has consistently
exceeded the cleanup level. The site remedy beiplgmented is to treat ground
water before it is discharged to the COE drainsaAioted is that PCE still
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exceeds the cleanup level in MW-34 (Area 5), and 8IM(Area 7). 1AS/SVE

in the MW-34 area started in February 2006, and\W-31 treatment started in
August 2006.

» MDLs for 1,2-DCE and for most cPAHs are not suént for compliance with
cleanup levels assessment.

FIGURE 6.1*

Estimated Cumulative Hydrocarbon Mass Removal
Pasco Bulk Fuel Terminals Site
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* - Source: Pasco Bulk Fuel Terminals Site MontRbport for July 2008

6.2 NEW SCIENTIFIC INFORMATION FOR INDIVIDUAL HAZARDOUS
SUBSTANCES OR MIXTURES PRESENT AT THE SITE

Toxicity factors for some Site ground water indaratlisted in the table below have been
updated since the issuance of the FCAP in 199@s& hew toxicity factors led to
changes in Method B cleanup levels and risk calicura.
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Indicator 1999 2008 Ground Water Method B Formula Cleanup Level
MCL MCL (Carcinogen @ 1 x 10-6 cancer risk,
Non-carcinogen @ Hazard Quotient of 1)
1999 2008
Carcinogen Non- Carcinogen Non-
carcinogen carcinogen
Benzene 5 5 1.51 0.8 32
Toluene 1 1 1600 640
Xylene 10 10 16000 1600
Chloroform NA 80 7.17 80 7.2 80
1,1-DCE 7 7 .0729 72 NA 80
1,2-DCA 5 5 0.481 0.64
PCE 5 5 0.858 80 .081 80
TCE 5 5 3.98 A1 2.4
naphthalene 1600 160

6.3 NEW APPLICABLE STATE AND FEDERAL LAWS FOR HAZARDOUS
SUBSTANCES PRESENT AT THE SITE

WAC 173-340-420. Periodic Review

The following sections of WAC 173-340-420 on perggkviews as amended in 2001

state:

(2) Applicability. The department shall conduct periodic review site
whenever the department conducts a cleanup aetioenever the department
approves a cleanup action under an order, agreled or consent decree; or, as

resources permit, whenever the department issnedwather action opinion; and one
of the following conditions exists, at the Site:

(a) Where an institutional control and/or financial@assice is required as part of
the cleanup action;

(b) Where the cleanup level is based on a practicaitgation limit as provided
for under WAC 173-340-707; and

(c) Where, in the department’s judgment, modificatiomthe default equations
or assumptions using site-specific information vdosignificantly increase the
concentration of hazardous substances remainithg aite after cleanup or
the uncertainty in the ecological evaluation of tbkability of the cleanup
action is such that additional review is necessagssure the long-term
protection of human health and the environment.

(3) General requirements. If a periodic review is required under subsection
(2) of this section, a review shall be conductedhgydepartment at least every five
years after initiation of a cleanup action. Thpalément may require potentially
liable persons to submit information required by tlepartment to conduct a
periodic review.
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The review criteria remain unchanged and are ligteter WAC 173-340-420(4) under
the amended MTCA.

These amendments do not change the requirememgdhatlic reviews are necessary for
this Site. Method C Commercial soil cleanup levelguire institutional controls. In
addition, arsenic and lead cleanup levels are basdde PQLs.

MTCA 2001 and 2007 Amendments on Cleanup Levels

The February 2001 and November 2007 amendmentaiexdle changes to the cleanup
standards.

* The Site total TPH ground water cleanup level iBALAg/L based on Method A
(1991 ed). The February 2001 amendment reviseM#ikod A total TPH
groundwater to:

Gasoline Range Organics
Benzene present - 800 pg/L
No detectable benzene — 1000 ug/L
Diesel Range Organics — 500 pg/L
Heavy Oils — 500 pg/L
Mineral Oil — 500 pg/L
(For mixtures, the lowest applicable level mustriet.)

The February 2001 revisions also included the optiase of site specific TPH
cleanup level for ground water using risk-basedaéiqus under Method B.

* Soil TPH cleanup level for the Site was based enl®97 Interim TPH Policy for
direct human health contact and soil-to-groundwatéris approach set risk-
based cleanup levels for petroleum sites. TheUaepr2001 revisions included
this opportunity to use a similar approach of sfecific TPH soil cleanup level
using risk-based equations under Method B.

* The February 2001 revision also removed commesacidicleanup levels; soils
are considered for unrestricted and industrialardeg.

* The February 2001 amendment added new provisigrigaple to PAH mixtures
by allowing the use of the Toxicity Equivalent FarcfTEF) methodology in
assessing the potential carcinogenic risks of cPAH® Method A cleanup level
for cPAHs was revised. Method A cPAHSs cleanupllesbased on the cleanup
level of benzo(a)pyrene; concentrations of othekl& must be converted to an
equivalent concentration of benzo(a)pyrene usingity equivalent factors. The
2007 amendments included a requirement that tlagfelevel for a mixture of
carcinogenic PAHs be based on a cancer risk of 1%i1€. cPAHs mixture is to
be treated as a single substance).
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Terrestrial Ecological Evaluation

The 2001 amendment included a tiered process fduating potential threats posed by
soil contamination to terrestrial ecological recgptand by establishing criteria for
ecological protectiveness, WAC 173-340-7490 throaghC 173-340-7493 (2001/2007
MTCA eds.). This Site is zoned industrial. Thilng current or future potential exposure
to soil contamination needs to be only evaluateddwestrial wildlife protection.
Remedial actions conducted at the Site are expéategsult in soil cleanup levels at the
points of compliance identified in the final CABite cleanup Levels for Gasoline Range
Organics and Diesel Range Organics are below ttexiarin Table 749-2 (2007 ed.).

6.4 CURRENT AND PROJECTED SITE USE
The Site is zoned industrial. There is no projg@aieange in the future use of the Site.

6.5 AVAILABILITY AND PRACTICABILITY OF HIGHER PREFERENCE
TECHNOLOGIES

The technology used is already of high preference.

6.6 AVAILABILITY OF IMPROVED ANALYTICAL TECHNIQUES TO
EVALUATE COMPLIANCE WITH CLEANUP LEVELS

The analytical techniques used in the analysishfeISite indicators, except for 1,1-
dichloroethene, are adequate for compliance wehralp levels. The MDL used for 1,1-
DCE needs to be lowered so compliance with thencledevel can be assessed.

Site cleanup levels for arsenic (10 pg/L) and Ig&dug/L) are based on PQLs. These
PQLs are now lower due to improved analytical tégphes. Actual PQLs used in the
ground water arsenic and lead analysis are assavay/L for both.
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7.0 CONCLUSIONS

* Remedial actions being implemented continue to keEm@ontaminants from the
Site. Cleanup levels for the indicators are cuuitig to be met in Areas 1
through 5; these are areas where IAS/SVE was dtdrigng Stage 1 and Stage 2.
For Areas 6 and 7, where IAS/SVE started in Au@@§t6 under Stage 3,
indicator concentrations either show no clear tsemdslight reductions.

* The efficiency of the IAS/SVE has been observeddorease in limited areas
where the rate of concentration decrease has lwefl@nd concentrations have
still remained above cleanup levels.

* Arsenic concentrations still exceed cleanup lewehost of the monitoring wells
and have responded slowly to decreases in TPH &t@s\toncentrations.

* PCE has consistently exceeded the cleanup levie¢ atil/water separator and
have not shown a decreasing trend.

» Contamination in MW-48 (Area 8) has not shown arélasing trend since this
was put in recovery mode in July 2004.

» Cleanup levels developed for the Site were basdd QA rules in effect at the
time the department issued the final CAP in 1988w toxicity information and
MTCA amendments in 2001 and 2007 have resulteghdtated cleanup levels
and risk calculations. WAC 173-340-702(12)(c) [2DO07 eds.] provides that
“A release cleaned up under the cleanup levelgméted in (a) or (b) of this
subsection shall not be subject to further cleaazin due solely to subsequent
amendments to the provision in this chapter onntlpdevels, unless the
department determines, on a case-by-case badishéharevious cleanup action
is no longer sufficiently protective of human hbeaind the environment”.
Ecology is not proposing to change cleanup levielsia time.
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8.0 RECOMMENDATIONS

» Continue operation of IAS/SVE systems, putting aneaactive treatment and
recovery mode, as necessary.

» Continue semi-annual monitoring of ground wateoading to the compliance
monitoring plan. Continue monthly performance norng of appropriate selected
wells. Propose monitoring frequency changes fald&gy’s approval, as necessary.

» Evaluate the practicability and feasibility of irepienting enhancements to the
IAS/SVE system in areas where the concentratiothisateons have slowed down but
still exceed cleanup levels. These enhancementsleusr the purpose of attaining
cleanup levels at a reasonable restoration tinmedra

* Evaluate how PCE can immediately attain the cledewg at the outlet of the
oil/water separator. The current remedy that $r&@ ground water discharging to
the COE drain has not resulted in PCE concentraéiduactions in the oil/water
separator outlet. The practicability and feagipof treating the oil/water separator
outlet, or alternative treatment options, shoulddesidered.

» Evaluate and propose treatment options for MW-4&&%8). This contamination
appears to be much localized around MW-48.

* The MDL achievable for 1,1-DCE is greater thann2es the cleanup level
throughout the entire first review period. The tneariodic review should look into
the current cleanup level in relation to its PQL/MD

* The next periodic review must include an evaluatbthe Site cleanup levels in
relation to current toxicity and risk calculatiomsd MTCA revisions.
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