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STATEMENT CF PURPGCSE

Thi s deci sion docunent presents the selected final remedial action for Vancouver Water Station 1 (Wsl) in
Vancouver, Washi ngton whi ch was devel oped in accordance wi th the Conprehensive Environnental Response
Conmpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and Reauthorization
Act of 1986 (SARA), and, to the extent practicable, the National G| and Hazardous Substances Pol |l ution
Contingency Plan (NCP). This decision is based on the Admnistrative Record for the site

The | ead agency for this decision is the U S. Environmental Protection Agency (EPA). The State of Washi ngton
Department of Ecol ogy concurs with the sel ected remedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromWs1l, if not addressed by inplementing the response
action selected in this Record of Decision (ROD), may present inmnent and substantial danger to public
health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

The Gty of Vancouver's public water supply wells at W51 are contam nated with tetrachl orethene (PCE). No
source for the PCE in the groundwater has been identified; therefore a remedy that is limted to treatnent of
the drinking water produced from W51l has been deternmined to represent the nmaxi numextent to whi ch permanent
sol utions and treatnment technol ogies can be used in a cost-effective manner. Even without a source contro
remedy, the concentration of PCE in groundwater at WSl is expected to eventually decrease to a | evel bel ow

t he maxi mum cont ani nant | evel (ML).

The sel ected remedy for both cleanup of the public water supply and groundwater at WB1 is air stripping. Ar
stripping is a treatment technology in which the water to be treated trickles down through a tower in a
packed col umm that breaks up the flow of water to create as nmuch surface area as possible. Large vol unes of
air are then forced upward through the water, transferring the volatile contam nants fromthe surface of the
water to the air through the process of evaporation. The air to which the contam nants have been transferred
is then treated by forcing it through carbon filters, which adsorb the contam nants. The filters are then
regenerated or treated and di sposed of as a hazardous waste.

The air stripping systemat W51 has been in operation since 1993, before the site was |listed on the Nationa
Priorities List. Use of air stripping has consistently reduced concentrations of PCE in treated water to
bel ow the | evel of detection. This action addresses the principal threat to human heal t h--contam nati on of
drinking water with PCE

Al water punped fromWsl is treated by air stripping and distributed to custoners as drinking water.
Goundwater is punped fromWs1l at a rate that varies between 8 and 19 nillion gallons per day, depending on
the time of year and customer denmand. Wiile the primary purpose of air stripping is cleanup of the water
bei ng produced for distribution as drinking water, this action also serves as a punp-and-treat remedy that
partially addresses the contam nation of the groundwater at the site (source renmoval is not part of the

sel ected renedy.)

STATUTCORY DETERM NATI ON

The sel ected renedial action protects hunman health and the environnment conplies with federal and state
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. This remedy utilizes pernanent solutions and alternative treatnment (or resource recovery)
technol ogi es to the naxi mum extent practicable and satisfies the statutory preference for remedies that
enpl oy treatment that reduces toxicity, nobility, or volume as a principal elenment. Because this remedy will
result in hazardous substances renaining on site above heal th-based |l evels, Water Station 1 will be subject
to a 5-year review
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DECI SI ON SUMVARY
1.0 I NTRCDUCTI ON

In accordance with the Conprehensive Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA)
as anended by the Superfund Amendnents and Reaut horization Act of 1986 (SARA), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP), the U.S.

Envi ronnental Protection Agency (EPA) is selecting under CERCLA the existing air stripping treatnent system
to address environmental contanination at Vancouver Water Station 1 (Wsl) in the city of Vancouver,

Washi ngton. The sel ected treatnent system has been constructed and is operational.

The sel ected action has the concurrence of the Washington State Departnent of Ecol ogy (Ecology) and is
responsive to the expressed concerns of the public. The selected action conplies with applicable or rel evant
and appropriate requirenents (ARARs) promnul gated by Ecol ogy, EPA, and other state agencies.

2.0 SITE NAME, LOCATIQN, AND DESCRI PTI ON

W51l lies within Waterworks Park in the city of Vancouver, Washington. Vancouver is located in dark County in
the sout hwestern corner of Washington state, across the Colunbia River fromthe city of Portland, O egon.

WE1l is near the center of the city, approximately 0.75 mles east of Interstate 5 and approximately 2 mles
north of the Colunbia River (Figure 2-1). The site is |ocated on the southeast corner of Fourth Plain

Boul evard and Fort Vancouver Way, and is bounded on the west by Oark College, and to the east by East X and
Y Streets, and to the south by East 21st Street. It lies adjacent to a commercial district and residential
ar eas.
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W51 has 10 groundwater production wells and a holding reservoir used to provide storage capacity to
accomodate daily fluctuations in water demand (Figure 2-2). W1 supplies drinking water to approxi nately
150, 000 residents, or about one-half of the drinking water for Vancouver. The bal ance of drinking water is
supplied by other sinmlar wellfields in and around the city.

The aquifer fromwhich W51 draws its water is known as the Troutdal e Formati on. The Troutdal e Fornation, the
upper portion of which is approximately 200 feet bel ow ground surface, supplies water to several rmunicipal
wel I fields and an unknown nunber of private wells. Al known private wells are used for irrigation or filling
swi mm ng pools. None of the private wells are known to be used for drinking water.

There are no wetlands, floodplains, threatened or endangered species, or properties on or eligible for the
Nati onal Registry of Historic Places on this site.

3.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The wel Ifield at WS1 has been owned by the Gty of Vancouver for over 60 years. The reservoir was constructed
in 1936 and Production Wll 1 was installed in 1937. Additional wells were installed at the rate of

approxi mately one per decade, with the nost recent wells coming on line in 1982. Water from W51l is bl ended
together with water fromseveral other wellfields to provide drinking water to the Vancouver regi on. The
conbi ned wat er supply system provides drinking water to approxi nately 150, 000 peopl e throughout the Vancouver
area. Approxinmately one-half of the total water systemproduction is supplied by Ws1.

When the federal Safe Drinking Water Act (SDWA) was anmended to require suppliers of public drinking water to
nmonitor for volatile organic conmpounds (VOCs), the City of Vancouver began nonitoring water fromWsl and its
other wellfields. Results of this nonitoring, which began in March 1988, indicated a persistent presence of
tetrachl oroet hene (al so known as perchl oroethylene, or PCE) in the water at WS1. In February 1989, in
consultation with the Washington State Departnent of Health (WDOH), the Gty notified the public of the
presence of PCE in the groundwater at both Water Station 4 (Ws4) and WB1. Because PCE concentrations at W51
were much lower than those at W4, the notice stated that W51 water was being bl ended with W4 water to
reduce overall PCE concentrations.

In May of 1989, EPA proposed a maxi mum contam nant |evel (MZL) for PCE for public drinking water systens of
5.0 micrograns per liter (1g/L). Sanples collected fromthe production wells in July 1989 showed
concentrations of PCE ranging from0.3 to 3.7 Ig/L, with an average concentration of 0.95 Ig/L.

<I MG SRC 98052C



In July 1989, the Gty of Vancouver initiated field investigations to deternmine if there was a source or
sources of PCE or other VOCs near WB1. A soil-gas survey was conducted in the W1 area, and 19 soil-gas
sanpl es were collected and anal yzed. |In addition, groundwater sanples were collected fromfive existing
private wells located within a 1-nile radius of WS1. There was no pattern in the soil or groundwater results
that indicated a source of PCE.

I'n August 1989, EPA Region 10 began a study that included soil-gas surveys and groundwater nonitoring, in
another attenpt to identify potential sources of the PCE detected at W51 and several other Vancouver water
stations. E ght groundwater sanples were collected fromproduction wells at W1 and Water Station 3 (WB3)
(l ocated approximately 1 mle northwest of WS1) and fromprivate wells within approximately a 1-nile radius
of W1. A total of 194 soil-gas sanples were collected throughout the city of Vancouver during the Phase 1
study, with 20 of the sanples collected in the vicinity of Ws1.

Phase Il of this study focused on potential PCE sources within the vicinity of W51 by collecting nore than
100 additional soil-gas sanples from40 |ocations north and east of the site in February and March of 1990.
To provide soil-gas depth profiles, multiple soil-gas sanples were collected fromeach sanpling | ocation and
anal yzed in the field for VCOCs.

The results of both phases of the investigation failed to identify a potential source of the PCE entering
W51. PCE was detected in soil gas sanples collected just north of the W51, although the concentrations were
not hi gh enough to indicate that the area was responsi ble for the contam nated groundwater at W5l .

G oundwater nmonitoring wells in and adjacent to the wellfield have never shown concentrati ons of PCE above
the MCL. Because significant concentrati ons of PCE have not been detected except in the production wells, it
is not possible to identify where the PCE originated (a source) or howit got to the well field (a plune).

EPA issued its final MCL for PCE (5.0 Ig/L) in January 1991, with an effective date of July 1992 (40 CFR Part
141) .

In 1991 the Cty expanded the nonitoring at W51 to include weekly PCE anal yses for each of the 10 production
wel |'s. Because demand for water rarely required the output fromall 10 wells, the Cty was able to use
results of the nonitoring to determine which wells to use for production to mninize the concentration of PCE
in the water delivered to its custoners. Water was drawn first fromwells with the | owest concentrati on of
PCE. Wells with higher levels of PCE were used only as necessary to neet peak demand. Al of the water was

m xed and stored in the reservoir prior to delivery to custoners. Al though the concentration of PCE in a few
wells at W51 was greater than the MCL, the conbi ned output from WSl (neasured at the reservoir) was always

| ess than the MCL.

In the fall of 1992, EPA conducted a hydrogeol ogi c assessnent of the Vancouver area, and installed five
groundwat er nmonitoring wells in the vicinity of W1 (see Figure 2-2). Depth-specific groundwater sanples were
collected during drilling of these wells; PCE was detected in groundwater sanples fromonly one well (MA-3)
at depths between 260 and 280 feet bel ow ground surface (bgs). Lithologic soil sanpling was conducted during
construction of one of the wells (MAL-1); PCE was detected in soil sanples at depths of between 30 to 60 feet
bgs, and again at approxinately 80 feet bgs. Followi ng well devel opnent, groundwater sanples were collected
fromall five of the nonitoring wells, but PCE was detected in only one of the five wells (MAL-3).

From 1991 t hrough 1992, nonitoring of the 10 production wells showed a trend of continuing, and possibly
increasing, concentrations of PCE in the groundwater at WS1. Although the PCE concentration in the conbi ned
output at WB1, neasured at the reservoir, renained belowthe MCL, the concentrations in a few wells were
consistently above the MCL. To ensure that city drinking water was protected, in May 1993 the Gty of
Vancouver installed five air stripping towers at Ws1 to renove PCE fromthe drinking water produced by the
well's. These towers are still operating. G oundwater produced fromthe 10 wells is punped to the towers for
treatment, and the treated water is then transferred to the reservoir before distribution to water custoners.
The air strippers have reduced PCE concentrations in public drinking water to nondetectable |evels. Follow ng
installation of the air stripping treatnent system the Cty changed the frequency of its monitoring of the
untreated water fromweekly to nonthly.

Al though the air stripping systemwas effectively renmoving PCE fromwater that the Gty was distributing for
drinking water, Vancouver W51 was proposed for the National Priorities List (NPL) in June 1993 because of the
presence of PCE in the groundwater. The maxi num detected PCE concentration (30.0 Ig/L) was reported from
Production Wll 1 on June 28, 1993.

In 1993 EPA conducted a study to evaluate the W51 site for potential renoval actions to mitigate threats to
public health. The study found that no inmrediate threats to public health existed from W1l because
appropriate action (air stripping) had al ready been inpl emented. However, concentrations of PCE in
groundwat er continued to exceed the MCL, so in June of 1994 the site was officially placed on the NPL.

As required under CERCLA, a prelimnary health assessnment was conducted by WDOH under cooperative agreenent



with the U S. Departnent of Health and Human Services Agency for Toxic Substances and D sease Registry.

Rel eased for public comrent in fall 1994, the prelimnary health assessnment concluded that there was no
apparent heal th hazard from exposure to PCE in drinking water supplied by W51, although WDCH di d reconmmend
farther investigation of PCE contam nation in the groundwater near WS1.

At about that time, funding constraints led to a decision by EPA to postpone further investigations of W51,
saving EPA's limted funding for sites with greater risk.

In July 1997 EPA conducted groundwater sanpling at all five of its nonitoring wells at WSl because nonitoring
well MAL-2 was schedul ed for abandonment to facilitate construction of a skateboard park by the Gty. Sanples
were coll ected using | owfl ow techni ques and were anal yzed for VOCs. PCE was detected only at MAM-3 and
MAL-5, with only the sanple from MM-5 exceeding the MCL of 5.0 Ig/L.

I'n Novenber 1997 EPA initiated a renmedial investigation/feasibility study (RI/FS) and risk assessment for

W51. EPA sanpled all existing nonitoring wells in March 1998. PCE was detected only at MAL-3 and MAL-5, but
nei ther sanple exceeded the MCL. In July 1998 EPA rel eased the final RI/FS report for WB1. The results of the
RI/FS report are sumarized in this ROD.

4.0 COWUN TY RELATI ONS
4.1 CATY OF VANCOUVER COMWUNI TY RELATI ONS EFFORTS

Most of the City's public infornation efforts regarding water quality at water production facilities have
focused on Water Station 4 (Ws4). In February 1989 the Gty of Vancouver notified users of public water that
PCE had been detected in wells at Ws4. However, because PCE concentrations at W51 were nmuch | ower than
concentrations at Wh4, the notice stated that the Gty was reducing the anount of water punped from W54 and
increasing the anount of water punped fromWs1l to mnimze the overall PCE concentrations. (In Cctober 1989,
the Gty took Ws4 out of service until a treatnent systemcould be installed.)

Primarily in response to the water quality concerns at Ws4, in 1989 the Gty began providing its water
custoners with an annual water quality report that it included with each custonmer's March billing statenent.
The contam nation at W4 was the subject of the first report.

Al'so in response to the water quality concerns at Ws4, in 1989 the Gty sponsored fornmation of the VWater
Quality Advisory Committee, which includes nedical and | egal experts, nenbers of the commnity, state

regul ators, and representatives fromthe CGty's water departnment. The Advisory Committee serves as a forum
where the Gty dissemnates technical information to the public and receives input regarding the comunity's
concerns. The Advisory Committee issues recommendations to the Gty's Public Wrrks Director and was
instrunental in designing the Gty's policy for notifying the public about water quality incidents.

4.2 EPA COWUNI TY RELATI ONS EFFCRTS

No formal Community Relations Plan has been devel oped for Ws1. Mbst of EPA's public information efforts have
focused on Ws4, with information regarding W1 sonetimes included in Fact Sheets for W54 distributed by EPA

EPA issued a Fact Sheet in July 1992 entitled "Vancouver Water Station #4 Contam nation Superfund Site." This
Fact Sheet contained a paragraph noting that EPA also planned to install nmonitoring wells near W51, and that
the Gty was installing a treatnent systemat W51 schedul ed to begin operation in 1993.

EPA issued a Fact Sheet dated February 1, 1993, that was devoted to the Community Rel ations Plan for W54 and
did not mention WS1l. The Fact Sheet included a summary of concerns voiced during EPA interviews with nenbers
of the community conducted on Septenber 21 and 22, 1992. The conments sunmarized were either about W54 or
about general area-w de water quality; none nentioned W51 specifically.

The Septenber 6, 1994, Fact Sheet was entitled "Vancouver Water Stations #1 and #4 Contanmination Sites." The
di scussion of WSl noted that the air stripping systemwas renoving the contam nation fromthe water at W1 to
bel ow federal drinking water standards, and announced that the site had been added to the NPL as of June
1994.

The nost recent Fact Sheet was rel eased June 18, 1998, and provided sunmaries of previous activities at both
W51 and W54. The Fact Sheet noted that the Proposed Plan for W51 was expected to be issued in July 1998, with
the Proposed Plan for Ws4 following in early 1999.

The RI/FS report and Proposed Plan for WS1 were released to the public in July 1998. These two documents were
made available to the public in the Adm nistrative Record naintained at U S. EPA Region 10, 1200 Sixth
Avenue, Seattle, Washington, and at the information repository maintained at the Vancouver Public Library,



Fort Vancouver Branch, 1007 E. MIIl Plain Boul evard, Vancouver, Washington. The notice of availability of
these two docunents was published in the Vancouver Col unbian on July 22, 1998.

A public neeting for the proposed plan was not schedul ed. A public comrent period was held fromJuly 22,
1998, to August 21, 1998. Two comments on the Proposed Plan were received fromthe public. The comrunity had
an opportunity to request a public neeting during the public comment period on the Proposed Plan, but no
requests for a public neeting were received.

Thi s deci si on docunent presents the selected renmedial action for the W1 site in Vancouver, Washi ngton,
chosen in accordance with CERCLA, as anended by SARA, and, to the extent practicable, the NCP. The deci sion
for this site is based on the Adm nistrative Record.

5.0 SCOPE AND ROLE OF RESPONSE ACTI ON
This site consists of one operable unit. The selected renedy is the final action at this site.

Several investigations spanni ng several years were previously conducted to identify the source of PCE
entering WB1, but neither a source nor a plune of PCE was ever identified. No additional investigation into
potential sources was conducted during the RI/FS because there were no areas with sufficient potential as a
source. No additional wells were installed to attenpt to identify a plune because (1) the concentrations of
PCE in the wellfield were relatively low, (2) with no suspected source areas to investigate, the |ocations of
new wells would in effect be random and (3) there was a | ow probability that additional infornation would
lead to a change in the operating treatnment system

Because neither a source nor a plume of PCE entering the wellfield at WB1 has been identified, the scope of
the response action at Wsl is linmted to the foll ow ng:

. Ensuring that human health is protected by reducing the level of PCE in drinking water produced
fromWsl to neet federal drinking water standards

. Reduci ng the concentration of PCE in the groundwater at W51 to below the MCL of 5 Ig/L
Wthout a known or suspected source, no action can be taken to clean up the source of the RCD entering the
wellfield. Wthout an identified plume of PCE, no action can be taken to treat contam nated groundwater
noving into the wellfield fromoff site. The response action is therefore limted to the groundwater at the
wellfield and to drinking water produced by WS1 for distribution to the public.
EPA' s response action for W1 is to select the continued treatnment of drinking water produced from W51l by
using the air stripping treatnment systemthat is already in operation. Continued operation of WS1 to provide
drinking water will also serve as a treatment systemfor the contam nated groundwater at the wellfield.
6.0 SUMVARY OF SI TE CHARACTERI STI CS
6.1  PHYSI CAL CHARACTERI STI CS

6.1.1 Surface Features

The Vancouver area is situated on a series of gentle terraces rising to the north fromthe Col unbia River.
WE1 is | ocated near the edge of one of these terraces. Topography is flat in the northern two-thirds of the
site with a ridge running west-northwest to east-southeast in the southern third. Vertical relief of this
ridge is approximately 50 to 70 feet. Topography slopes gently to the south fromthis ridge to the next
terrace |evel.

Water Station 1 is located within the Waterworks Gty Park, which is I andscaped with grass and nature
coniferous trees, as is the canpus of Cark College, |ocated approximately 1,500 feet to the sout hwest.
However, the vicinity also includes residential, |ight nanufacturing, and comrerci al businesses, resulting in
large portions of paved or built-over areas. Paved areas are typically equipped with stormwater drains, which
are part of the city's stornnater system

The site is |located about 2 mles north of the Colunbia Rver, on a terrace at an el evation of approxi mately
160 to 230 feet above nmean sea level (MSL). The site is generally flat in the northern portion. A ridge
trends northwest to southeast along the southern portion of the site with a maxi numsouth-to-north relief of
approximately 70 feet. Most of the area is well drained due to the underlying coarse alluvial deposits.

6.1.2 Ceology




The geol ogi cal setting of the Vancouver area consists of 2,000-foot thick Cenozoic-Age basaltic basenent rock
overlain by Mocene to Pliocene Age sedinentary bedrock units (the Lower and Upper Menbers of the Troutdal e
Formation), topped with Pleistocene to Hol ocene Age unconsolidated alluvial sedinents.

The sedi ments of the Upper Menber of the Troutdal e Formation contain a | ower |ayer of coarse-grai ned sandy
gravel and an upper |ayer of cenented gravel. A period of erosion and weathering foll owed deposition of the
Troutdal e Formation, resulting in a highly weathered zone at the top of the Troutdale Formation and a thin
soil horizon. The Pl eistocene alluviumof the Orchards G avel overlies the Troutdal e Formati on. The O chards
Gravel is conposed of coarse-grained sand and gravel in the area of the Colunbia R ver floodplain with
finer-grained sands present as |enses and/or stringers within the coarse-grained material in the terraced
areas. The O chards Gravel contains variable amounts of silt in the area of W1. The Orchards Gravel ranges
from75 feet thick in the Colunbia R ver floodplain to 120 feet thick at the top of the terrace.

The varying anounts of silt within the sand matrix at W51 could result in decreased vertical and horizontal
permeability in local areas, which could also |ocally decrease "percol ation" or vertical mgration rates of a
contami nant. The boring log for MM-1 identifies a silt layer with some sand and trace clay from80 to 82
feet bgs (99 to 97 feet above MsL). The boring log fromMA-2 identifies a silt with sone sand from66 to 70
feet bgs (110 to 106 feet above MSL). The boring log fromMM-3 identifies silt with sone clay interbedded
with sand from54 to 62 feet bgs (178 to 170 feet above MSL). The boring logs for MM-4 and MAM-5 do not
identify fine-grained sediments in the explored col um.

The occurrence of thin, fine-grained material at the W51 site appears to either be laterally di scontinuous,
or if continuous, sloping to the north. Regardless of the lateral continuity, it is possible that |ocalized
pockets of pure PCE, referred to as dense nonaqueous phase liquid (DNAPL), could exist in the fine-grained
sedi nents. PCE concentrations in sanples of these sedinents collected during the installation of MM-1 were
not hi gh enough to suggest the presence of DNAPL. (If DNAPL were present in the sedinents, the concentrations
of PCE would probably be in the parts-per-mllion range, not in the parts-per-billion [lg/L] range detected
at MM-1.) It is, however, possible that DNAPL is present in an unexplored portion of the site or within the
capture zone of W51.

6. 1.3 Hydrogeol ogy

G oundwater in the Vancouver area is produced prinarily fromtwo formations, the Orchards Gravel and the

| ower portion of the Upper Menber of the Troutdal e Fornmation. W51 produces groundwater froma gravel unit
within the lower portion of the Upper Menber of the Troutdal e Formation, which extends approximately 200 to
250 feet bel ow ground surface.

The hydraulic gradient is reported to be south-southwest toward the Colunbia R ver in the Orchards G avel and
Troutdal e Formation. Specific capacities are reported to exceed 300 gallons per mnute per foot of drawdown,
and the individual production well yields range from1,000 to 3,400 gal | ons per ninute.

G oundwat er was reported at depths ranging from 175 to 228 feet bel ow ground surface. The apparent

groundwat er flow direction under static conditions is expected to be to the south or southwest, but operation
of the production wells at W51 influences |ocal groundwater flow direction to the wellfield area. The
estimated 30-year zone of capture for WB1 is approximately 10 square m | es.

6.2 NATURE AND EXTENT OF CONTAM NATI ON
PCE is the primary chem cal of concern, although trichloroethene (TCE), 1,1, 1-trichl oroethane (TCA), and
t ol uene have al so been detected. Summaries of concentrations by nediumare presented in the follow ng

sections.

6.2.1 Soil-Gas

Soi | -gas surveys were performed by both the Gty and EPAin an attenpt to identify a source for the PCE in
groundwat er. The data generally agree as to the distribution of PCE in soil-gas in the W51 area, with the
hi ghest concentrations in sanples collected fromnear-surface soil (5 to 23 feet bel ow ground surface)
approximately 80 to 120 feet northwest of Production Wll 1 (across Fourth Plain Boul evard from W51).
However, as discussed in Section 6.2.2, the detected PCE soil-gas concentrations do not appear to be high
enough to support the identification of a contam nant source.

Gty of Vancouver Soil-Gas Survey Results
PCE was detected in 15 of the 19 soil-gas sanples collected by the Gty, with concentrations ranging from

0.003 Ig/L-air to greater than 0.450 Ig/L-air. Four of the 19 soil-gas sanples were anal yzed for TCE, with
concentrations ranging from0.013 to 0.060 Ig/L-air.



EPA Phase | Soil-Gs Survey Results

PCE, TCE, and TCA were detected during EPA' s Phase | soil-gas survey. PCE was detected in 18 of 20 sanples at
concentrations ranging fromO0.016 Ig/L-air to 11 lg/L-air. TCE was detected in 4 of 20 sanples at
concentrations ranging from0.015 Ig/L-air to 0.11 Ig/L-air. TCA was detected in 7 of 20 sanples at
concentrations ranging fromO0.018 Ig/L-air to 2.5 Ig/L-air. Toluene was detected in 19 of 20 sanples,
reported as an average concentration of 0.07 Ig/L-air

EPA Phase Il Soil-Gas Survey Results

PCE, TCE, TCA, and toluene were detected during EPA's Phase || soil-gas survey. PCE was detected in 21 of 104
sanples with an average reported concentration of 0.90 lg/L-air and a nmaxi mum concentration of 8 Ig/L-air.
TCE was detected in 2 of 104 sanples with an average reported concentration of 0.033 Ig/L-air. TCA was
detected in 8 of 104 sanples with an average reported concentration of 0.142 Ig/L-air. Toluene was reported
in 27 of 104 sanples with an average reported concentration of 0.026 lIg/L-air.

EPA soil gas survey results indicated that the highest TCE concentrations were |ocated approximately 115 feet
north-northwest of the intersection of Fourth Plain Boul evard and the Waterworks Park entrance. The hi ghest
TCA concentrations were | ocated approximately 100 feet north-northwest of this sane intersection. Sanple
depths ranged from5 to 23 feet bel ow ground surface.

6.2.2 Soi

Nei t her the nmeasured nor the estimated concentrations of PCE in soil were indicative of a significant source
area as discussed in the follow ng subsections

Direct Measurenents PCE in Soi

Soi|l sanples were collected during the installation of MAL-1 in the fall of 1992. Soil sanples collected from
the MAL-1 boring were analyzed in the field using gas chromatography. PCE was detected in soil sanples
collected fromthe MM-1 boring at depths of 30 to 60 feet bel ow ground surface (bgs) and at approxi mately 80
feet bgs, with concentrations ranging fromO0.0006 to 0.034 nmilligrans per kilogram (ng/kg). The highest PCE
detection in soil (0.034 ng/kg) was at a depth of 55 to 56.5 feet bgs. The soil sanples collected from60 to
61.5 feet bgs were described in the boring |og as wet, suggesting possible |ocalized perched water

condi tions. Tol uene was detected at depths ranging from20 to 116.5 feet bgs. However, toluene was detected
only inthe field soil sanple collected during well installation and was not detected in the groundwater
sanple collected following well installation and devel oprent.

Esti mat ed Concentrations of PCE in Soi

As noted in the precedi ng paragraph, the only data avail able on concentrations of PCE in soil in the W51 area
come fromone |ocation, MAL-1. However, much nore extensive informati on was available in the formof soil-gas
data. In an attenpt to determne the |location of a potential PCE source area(s), an estimate of the nmaxi mum
PCE concentration in soil was calculated fromsoil-gas data. Estinated concentrations of PCE in the soil were
extrapol ated using a series of assunptions regarding the characteristics of soil in the area and the highest
docunent ed soil -gas PCE concentration of 11 Ig/L-air (neasured by field analysis) as a conservative
assunption. The estimated concentration of PCE adsorbed to soil ranged from approxi mately 0,0062 ng/kg to
0.014 mg/ kg. The estinated | eachate concentration was thus approximately 3 Ig/L. Dilution and attenuation of
this | eachate during migration through approxi mately 175 feet of unsaturated soil, mxing in groundwater, and
groundwat er transport to the wellfield, would result in much | ower concentrations of PCE than those neasured
at the wellfield. Because site-specific attenuation data were not available for this area, the standard
attenuation factor used by EPA for snmall sites is applicable; this factor is 20. Using this standard (and
nost |ikely conservative) attenuation factor would result in groundwater concentrations of PCE at the W51 of
approxi mately 0.2 Ig/L.

6. 2.3 G oundwat er

PCE is the only VOC that has been detected in groundwater at concentrations greater than its MCL at any
production, nmonitoring, or private well in the vicinity of WB1. Analytical results from production well
noni tori ng and groundwat er nonitoring show that PCE concentrati ons appear to have decreased froma peak in
the early 1990s. It should be noted, however, that PCE is the only chenical that the Gty of Vancouver
nmonitors for individual production wells at WS1. Production well sanpling results were the only data

avail able to EPA on the condition of the groundwater at Ws1. A full range of chenicals is analyzed for in
sanpl es collected fromthe reservoir, but all sanples collected fromthe reservoir since the air strippers
were installed have shown nondetectable | evels of VOCs (as woul d be expected).

Screen intervals for production wells at W51 range from 13 to 83 feet bel ow nean sea | evel (MsSL) and screen



intervals for nonitoring wells MM-1 through MAL-4 range from5.5 to 59 feet bel ow M5L
Results of the various sanmpling prograns are discussed in the followi ng subsections.
Sanpl i ng of Production Wlls

PCE has been detected in all 10 production wells. During the 6-year period summarized in Table 6-1, average
concentrations of PCE ranged from1.1 Ig/L in Production Wll 10 to 5.0 Ig/L in Production Wll 5 and 5.3
Ig/L in Production Wl | 1. PCE concentrations in water sanples fromthe production wells appear to have
decreased. The naxi mum det ected PCE concentration (30.0 ug/L) was reported for a sanple collected from
Production Wll 1, located near the northern site boundary (Figure 2-2) on June 28, 1993

Table 6-1
Summary of PCE Concentrations in Production Wlls at W51
(6-19-91 Through 6-1-98)

Max. M n. Aver age
el | PCE Max. PCE a Most Recent Nurber of PCE St andar d Coefficient of
1D (lg/L) Dat e( s) (lg/L) Mn. Date Sanpl es (lg/L) Devi ati on Variation
1 30.0 06/28/93 0.2 10/ 14/ 91 147 5.3 3.7 0.70
2 5.7 12/ 30/91, 0.4 04/ 26/ 93 129 2.1 1.0 0. 37
03/ 04/ 96
3 15.0 03/09/92, 0.4 10/ 06/ 97 144 4.8 3.0 0. 63
04/ 13/ 92
4 12.0 04/13/92 0.4 10/ 06/ 97 145 4.5 2.4 0. 53
5 18.0 04/13/92 0.4 12/ 02/ 96 149 5.0 2.8 0. 56
6 9.6 03/06/95 0.4 01/ 06/ 97 149 2.6 1.8 0. 69
7 9.3 04/06/98 0.4 10/ 03/ 94 150 2.3 1.2 0.52
8 5.9 03/06/95 0.2 11/ 30/ 92 138 2.1 1.2 0. 57
9 5.8 08/02/93 0.0 09/ 14/ 92 145 1.5 1.1 0.73
10 5.4 04/06/98 0.0 09/ 14/ 92 150 1.1 0.7 0.64
1, 446 3.2 2.7 0. 84

a Values may be | aboratory detection limts, indicating that PCE was not actually detected above these
(presuned) limts.

Not es:
Wells 1 through 10 (entire popul ation)
Concentrations in mcrogranms per liter (1g/L) or parts per billion (ppb) equival ent

PCE - tetrachl oroet hene

Sanpling of Private Wlls

G oundwat er sanples were collected fromfive private wells by the Gty of Vancouver. Two of the five wells
cont ai ned detectabl e concentrations of PCE, at concentrations of 0.9 Ig/L and 1.4, Ig/L, well below the ML

Sanpling of Mnitoring Wlls During Installation

During installation of the five monitoring wells in the fall of 1992, groundwater sanples were collected and
anal yzed in the field. PCE was detected in the groundwater sanples fromonly one of the five nonitoring
wells, MAML-3, at depths of 260 feet bgs (3.0 Ig/L) and 280 feet bgs (0.9 I/L). Field analysis did not detect
TCE, 1, 1-dichloroethene, trans-1, 2-di chl oroet hene, benzene, chlorobenzene, or ethyl benzene at concentrations
above detection limts at any of the five nonitoring wells. However, the field analysis did detect toluene
(14.4 1g/L) in one sanple collected fromMM-1 at a depth of 206.5 feet bgs.

Sanpling of Mnitoring Wlls Followi ng Installation

In addition to the field-anal yzed sanples collected during well installation, groundwater sanples have been
collected from MAL-1 through MAL-5 on three different occasions: Cctober 1992, July 1997, and February 1998.
As shown in Table 6-2, although PCE has been detected in all 10 of the production wells at WB1, it was
detected in only 2 of the 5 nonitoring wells (MAL-3 and MAL-5), and only MAL-5 had PCE concentrations that
exceeded the MCL (6.6 and 6.8 Ig/L). MM-5 is approxinately one-third mle south of W1 and is probably near
the edge of the zone of influence for Ws1. TCE was reported at an estimated concentrati on bel ow the detection
limt. Trichlorofluoromethane was the only other VOC positively detected in sanples collected fromthe
monitoring wells, and it is probably a | aboratory contaninant.



Tabl e 6-2
Anal ytical Results for PCE and TCE i n G oundwat er Sanpl es
From MAL-1 Through MAL-5

Sanpl i ng PCE TCE
wll ID Dat e (1g/L) (1g/L) Screen Interval
MAL- 1 10/ 92 0.9M NA -5.50 to -25.50 ft MSL
7197 1U 1U 185.0 to 205.0 ft bgs
3/ 98 1U 1U
MAL- 2 10/ 92 0.5M NA -38.70 to -58.70 ft MsL
7197 1U 1U 215.0 to 235.0 ft bgs
3/ 98 WA WA WA
MAL- 3 10/ 92 4.7 NA -27.60 to -47.60 ft MsL
7197 1.6 1U 260.0 to 280.0 ft bgs
3/ 98 1.5 1U
MAL- 4 10/ 92 1U NA -28.20 to -48.20 ft ML
7197 1U 1U 250.0 to 270.0 ft bgs
3/ 98 1U 1U
MAL- 5 10/ 92 6.8 NA -36.10 to -56.10 ft MsL
7197 6.6 0.12J 195.0 to 215.0 ft bgs
3/ 98 3.5 1U
Not es
ft bgs - feet bel ow ground surface NA - not anal yzed or not reported
ft MSL - feet above nean sea | evel PCE - tetrachl oroet hene
J - estimated val ue TCE - trichl oroet hene
M - bel ow detection limt U - not detected above specified detection limt
Ig/L - mcrograns per liter or part per billion (ppb) WA - well abandoned
equi val ent

7.0 SUWRARY COF SITE RI SKS

Typical ly, a baseline risk assessnent is conducted during the remedial investigation at an NPL site. A
basel i ne risk assessnment is an analysis of the potential adverse health effects caused by hazardous substance
release froma site in the absence of any actions to control or nmtigate these releases. W81 differs fromthe
typical NPL site in that renedial action (air stripping treatnent of drinking water produced from Ws1l) has

al ready been inpl emented. Because of this, the human health risk assessnent (HHRA) for WSl eval uates both an
action alternative (treatnent of water by air stripping, the current situation) and a no-action alternative
(a potential future scenario that could occur if air stripping were to be discontinued). The HHRA is

summari zed in Section 7. 1.

An ecol ogical risk assessnment is a process that evaluates the |ikelihood that adverse ecol ogi cal effects nmay
occur or are occurring as a result of exposure to one or nore stressors. At WBl, the stressor consists of PCE
in the groundwater, which occurs at a depth of about 200 feet bel ow ground surface. As discussed further in
Section 7.2, no exposure pathway to PCE in groundwater has been identified for ecol ogi cal receptors.

7.1 HUVAN HEALTH RI SK ASSESSMENT

An HHRA was perforned to evaluate the risks to residents of Vancouver who use water produced from W5l as
their primary source of drinking water. The risk assessnment consists of four main conmponents:

. Identification of contam nants of potential concern (COPCs)
. Exposur e assessnent

. Toxicity assessnent

. Ri sk characterization

These conponents are summari zed in Sections 7.1.1 through 7.1.4. The qualitative uncertainty analysis is
summari zed in Section 7.1.5.

7.1.1 Identification of Contam nants of Potential Concern

In accordance with EPA Regi on 10 gui dance, a risk-based screeni ng approach was used to identify contam nants
of potential concern (COPCs) in drinking water at WS1. The chenical screening consisted of conparing
concentrations of chemcals detected in groundwater at W51 to risk-based screening concentrations established



by EPA. |If the neasured concentration of a chem cal at W51l exceeded the risk-based concentration, the
chem cal was identified as a COPC. Based on the screening procedure, the only COPC identified in untreated
wat er produced from W51l was PCE. No COPCs were identified in treated water

7.1.2 Exposure Assessnent

The exposure assessnent identifies potential receptors and estimtes the type and magni tude exposures to the
COPC (PCE) that was identified in Section 7.1.1. The results of the exposure assessnent are then conbi ned
with the chemcal -specific toxicity information (see Section 7.1.3) to characterize potential risks (see
Section 7.1.4).

The four steps in exposure assessnent are characterization of the exposure setting and potential receptors,
identification of exposure pathways, devel opnent of exposure point concentrations, and quantification of
chem cal intakes.

Characterizati on of Exposure Setting and Receptors
Four groups of receptors were eval uated
. Public water supply users who are currently exposed to treated water

. Public water supply users who could be exposed to untreated water in the future if the air
stripping treatment were to be discontinued or if private water supply wells were to be used
for drinking water

. Site workers
. Near by residents and recreational visitors
Identification of Exposure Pathways

The primary nedi um through which exposure may occur is water. Potential exposure pathways eval uated for W51
are depicted in the human health conceptual site nodel shown in Figure 7-1. Potential exposure pathways
include ingestion of water, dermal contact with water, and inhalation of PCE in air rel eased during househol d
use of water. Inhalation of PCE in fugitive air em ssions fromthe water treatment systemwas al so eval uat ed.

Exposure via Treated Water. Exposure pathways for current public water supply users are inconpl ete because no
COPCs have been identified in treated water.

Exposure via Untreated Water. If water treatnment were to be discontinued, or if private wells near W51 were
to be used as a drinking water source, water users could be exposed to PCE in drinking water. Potentia
exposure pathways for people using untreated water as a drinking water source include ingestion of untreated
water, inhalation of PCE in untreated water during household use of water, and dermal contact with untreated
wat er during bathing. Significant dernal exposures to untreated water by site workers are not expected to
occur. Water is transported through the water station and treatnent units via pipes, making direct contact
with untreated water by workers unlikely.

Exposure via PCE in Air. Potential exposures of nearby residents and site workers may occur as a result of
stack or fugitive emssions fromthe air strippers. According to the air permt issued by the Southwest Air
Pol lution Control Authority in 1993, the conbined air emi ssions of PCE fromthe five air stripping colums
will be controlled by five granular activated carbon canisters, and will not result in anbient air
concentrations of PCE in excess of the applicable regulations. The em ssions fromthe carbon canisters are
rel eased through a stack at a height of at |east-12 feet above ground | evel. Therefore, although there will
be sone small release of PCE to the air, potential exposures to site workers, nearby residents, or
recreational visitors to Waterworks Park are believed to be m ninal
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Devel opnent of Exposure Poi nt Concentrations

Exposure point concentrations are nedi a-specific concentrations of a COPC that an individual may plausibly
come into contact with. Exposure point concentrations were devel oped for the future residential scenario
using PCE data col | ected between 1995 and 1997 fromuntreated water fromindividual production wells at Ws1.
It is conservatively assumed that the chemi cal concentrations renain constant over the assumed exposure
period (i.e., 30 years).

EPA gui dance states that "because groundwater is a very conplex and dynam c nediumw th characteristics that
can change seasonally, it is likely that concentrations of a given contaminant in each well will vary over



tinme. Therefore, the concentration termis best described by an arithnetic average [over tinme]..." Because of
the uncertainty associated with estimating the true arithnmetic nean froma limted nunber of sanples, a
degree of conservatismis needed in cal cul ati ng exposure point concentrations. This conservatismis provided
by using the 95 percent upper confidence linmt (UCL95) on the arithmetic nean, or the maxi num detected val ue
when the variability in the sanpling results in a UCL95 that exceeds the maxi num detected val ue

For this HHRA, the sources of VOC contam nation have not been identified and limted data do not allow a
definition of a contam nated area within the capture zone of WSl. Therefore, the arithnetic average
concentration (as represented by the UCL95) of PCE in each production well over tine was used to characterize
the range of potential future exposures to untreated water. Al though PCE concentrations in the production

wel I's appeared to be increasing in the late 1980s and early 1990s, concentrations have stabilized and have
remai ned fairly constant or decreased slightly since the m d-1990s. Therefore, data collected during the |ast
3 years (i.e., 1995 through 1997) were considered appropriate for use in this HHRA. This range of potentia
exposures represented by the 10 production wells is believed to bound the actual exposures to users of the
public water supply that would occur in the absence of treatment, because water fromthe individual wells
woul d be blended in the reservoir prior to distribution, as was done prior to installation of the air
strippers.

Quantification of Chem cal Intakes

Chem cal exposures, or intakes, were determ ned using exposure nodel s that conbi ne various exposure
paraneters rel ated to behavior and physiol ogy, such as exposure frequency and body wei ght, w th exposure
poi nt concentrations. Reasonabl e naxi mum (or hi gh end) exposures (RVES) were evaluated for this HHRA

The equations used to calculate intake fromeach exposure pathway are presented in the RI/FS and are

consi stent with gui dance from EPA Region 10. Exposures were calculated for adults only. EPA default exposure
paraneters were used to quantify these nodels; sources for the exposure paraneters include EPA Region 10
suppl ement al gui dance and EPA standard default exposure factors. Exposure is averaged over a lifetine (70
years, or 25,550 days) for carcinogens and over the exposure duration for noncarcinogens. A body wei ght of 70
kg was assumed for all exposure pathways.

7.1.3 Toxicity Assessnent

Car ci nogeni ¢ Effects

PCE was found to produce liver cancer in male and femal e nmice when admi nistered orally by gavage. Unpublished
gavage studies in rats and mce perforned by the National Toxicol ogy Program (NTP) showed hepatocel | ul ar
carcinomas in nice and a slight, statistically insignificant increase in a rare type of kidney tunor.

In eval uating cancer, the nuneric descriptor of carcinogenic potency is terned a slope factor (SF). The SF is
defined as the UCL95 of the slope of the dose-response curve. The oral SF for PCE is 0.052 (ng/kg-day) -1;
the inhalation SF is 0.00203 (ng/kg-day) -1. These slope factors are provisional toxicity values fromEPA s
National Center for Environnental Assessment (NCEA)

Noncar ci nogeni ¢ Effects

Renal toxicity and hepatotoxicity were noted follow ng chronic inhalati on exposure of rats to PCE. During a
subchroni c inhal ati on study, exposure to PCE produced signs of central nervous system depression. Oal
exposure of mce to PCEin corn oil resulted in depressed body weights and liver toxicity.

For noncancer health effects, the toxicity values used in risk assessnent are termed reference doses (RfDs).
These are route- and duration-specific estinmates of the average daily intake that can occur without

appreci able risk of any adverse effect. The oral RFD for PCE is 0.01 ng/kg-day based on kidney toxicity. An
uncertainty factor of 1,000 has been applied, and the overall confidence in the oral RFDis nedium The ora
Rf D was obtained fromEPA s Integrated Ri sk Information System (I RI'S) database. No inhalation RFD is
avai |l abl e for PCE

Dernmal Toxicity Val ues

Cal cul ation of risks fromdernmal exposures to groundwater requires dermal toxicity values. Dernmal toxicity
val ues nmust be based on the absorbed dose (rather than the exposed or adm ni stered dose), since dernal
intakes are cal cul ated as absorbed doses. Since EPA has not yet established any dernal toxicity val ues
approxi mate toxicity values were derived by extrapolation fromoral toxicity values, assum ng an oral
absorption fraction of 1.

7.1.4 Ri sk Characterization




Ri sk characterization integrates the results of the exposure and toxicity assessnments into a quantitative
description of potential cancer and noncancer risks. The nethod for risk characterization used in the HHARA
is consistent with EPA gui dance.

The risk of cancer fromexposure to a chenical is described in ternms of the increnental probability that an
individual will develop cancer over his or her lifetine as a result of exposure to a potential carcinogen.
The resulting probabilities are expressed in nunbers that indicate how many excess canter cases are likely
for a specified population. For instance, an excess cancer risk of 1E-06 corresponds to one additional cancer
case in a popul ation of 1,000,000 people. Simlarly, an excess cancer risk of 1E-04 corresponds to one

addi tional cancer case in a popul ation of 10,000. Excess cancer risks are sunmmed across all COPCs and all
exposure pat hways that contribute to exposure of an individual in a given popul ation. Typically, renedial
action is warranted when total excess cancer risks to any popul ati on exceed EPA' s acceptabl e risk range of
1E-06 to 1E-04 (40 CFR Part 300.430).

Cancer risks were calculated for current and future residents using W1 as the prinary drinking water source.
For current residents consuming treated water, no COPCs have been identified and therefore no excess cancers
are expected to occur. For hypothetical future residents consunming untreated water (i.e., if treatnment were

to be discontinued), results are summarized in Table 7- 1. Due to the inherent uncertainty in cancer risk

cal cul ations, total cancer risk values are reported to only one significant figure.

Table 7-1
Summary of Cancer R sks
Associated Wth PCE in Untreated Water

Producti on Cancer Risk
Vel |
I ngestion I nhal ati on Der mal Cont act Tot al

vell 1 3. 6E- 06 5. 1E- 07 2. 2E- 06 6E- 06
well 2 1. 6E-06 2. 2E- 07 9. 6E- 07 3E- 06
well 3 2. 1E- 06 3. 0E- 07 1. 3E-06 4E- 06
vell 4 2. 5E- 06 3. 6E- 07 1. 5E- 06 4E- 06
well 5 2. 4E- 06 3. 5E- 07 1. 5E- 06 4E- 06
vell 6 2. 3E-06 3. 3E- 07 1. 4E- 06 4E- 06
vell 7 1. 5E- 06 2. 1E- 07 9. 2E- 07 3E- 06
Vell 8 1. 6E- 06 2. 2E- 07 9. 6E- 07 3E- 06
vell 9 8. 1E- 07 1. 2E-07 5. OE- 07 1E- 06
well 10 6. 2E- 07 8. 9E- 08 3. 9E- 07 1E- 06

Based on UCL95 exposure point concentrations ranging from1.0 to 5.7 Ig/L of PCE in the production wells,
cancer risks to potential future public water supply users range fromIE-06 to 6E-06 (1 to 6 excess cancers
in 1,000,000 people). The cancer risk is attributed primarily to water ingestion and derrmal contact with
wat er .

The potential for noncancer health effects fromexposure to a chemcal is evaluated by conparing the
estinmated i ntake of a chenmical over a specific tinme period with the RFD for that chem cal derived for a
simlar exposure period. This conparison results in a noncancer hazard quotient (HQ. Since exposure nay
occur simultaneously by nore than one exposure pathway, HQ values are summed to obtain a hazard index (H).
If the total H is equal to or less than 1, it is believed that there is no appreciable risk that adverse
noncancer health effects will occur. If an H exceeds 1, there is sonme possibility that adverse noncancer
effects could occur, although an H above 1 does not indicate an effect will definitely occur.

For current residents consuming treated water, no COPCs have been identified and therefore no noncancer
health effects are expected to occur. For hypothetical future residents consum ng untreated water (i.e., if
water treatment were to be discontinued), noncancer HQ and H val ues were cal cul ated for each production
wel | . Because of the uncertainty inherent in calculation of HQ values, all total H values are reported to
only one significant figure. Results are summarized in Table 7-2. Based on UCL95 exposure poi nt
concentrations of 1.0 to 5.7,1g/L of PCE in the production wells, the noncancer hazard to public water supply
users ranges froman H of 0.004 to 0.03. Since the total H is less than 1, there is no appreciable risk
that adverse noncancer health effects will occur.



Table 7-2
Sunmmary of Noncancer Hazard
Associ ated-Wth PCE in Untreated Water

Hazard Quoti ent

Producti on

WELL ID I ngesti on I nhal ati on Der mal cont act Hazard | ndex
Vell 1 0. 015 NA 0. 0097 0.03
Vell 2 0. 0068 NA 0. 0043 0.01
Vell 3 0. 0092 NA 0. 0058 0.02
Vell 4 0.011 NA 0. 0068 0.02
wll 5 0.011 NA 0. 0066 0.02
Vell 6 0. 010 NA 0. 0063 0.02
well 7 0. 0065 NA 0. 0041 0.01
Vell 8 0. 0068 NA 0.0043 0.01
well 9 0. 0035 NA 0. 0022 0. 006
Vell 10 0. 0027 NA 0. 0017 0. 004

NA - not applicabl e because no inhal ation reference dose was avail able for PCE

7.1.5 Uncertainty Assessnent

There are a nunber of factors that can introduce uncertainty into any exposure and risk estimate. The key
factors and assunptions that contribute to uncertainty in this risk assessment are summari zed bel ow.

Wat er sanples collected fromthe production wells were pulled fromthe turbine punps and therefore sone VOCs
may have vol atilized during sanple collection. EPA Superfund protocols recommend sanpling for VOCs under
lowflow conditions to minimze | oss of VOCs during sanpling. The effect of these sanpling nethods on
concentrations of VOCs is not known; however, they may result in an underesti mate of VOC concentrations and
t he correspondi ng human heal th ri sk

Because reliable data on PCE concentrations in private wells were unavail abl e, untreated water sanples
collected fromthe production wells at WS1 were assuned to be representative of concentrations that would be
found in hypothetical private water supply wells. However, because the source (or sources) of PCE in the
groundwat er have not been defined, there is considerable uncertainty associated with the potential PCE
concentrations in off-site wells. Potential risks to area residents who use private wells as a drinking water
supply coul d be higher than those presented in this HHRA

The ri sk-based screening concentration (RBSC) conparison was designed to be conservative and the elimnation
of chemicals is not likely to result in a significant underestimate of risk. The nost recent analytica
results for a wide variety of analytes in untreated water are the contam nant testing results for 1992, the
year prior to installation of the air stripping towers. These data nmay not reflect the current concentrations
of organic and inorganic contamnants (other than PCE) in untreated groundwater. To the extent that the 1992
data do not reflect current conditions (i.e., if concentrations of contaninants other than PCE have
increased), the COPC sel ection process may have resulted in the elimnation of chemicals that may currently
be present at |evels above the RBSCs.

In sonme cases, analytical procedures were not sensitive enough to detect chemicals potentially present at
| evel s above RBSCs. For 1, 1-dichl oroethene and vinyl chloride, high sanple quantitation limts and their
potential presence in the aquifer associated with W1 nay result in an underestimate of risk

The eval uati on of human health risks used arithnetic average concentrations over a period of tinme from 1995
through 1997. It is not known whether concentrations will decline over the long termas natural attenuation
processes degrade the COPCs, which woul d decrease risk, or whether input fromexisting or potential future
sources may result in an increase in concentrations of VOCs, which would increase risk. Therefore, potential
future risks may be over- or underestinated. The nagnitude of this potential over- or underestinate cannot be
determned with available infornmation

The daily intakes in this risk assessment were cal cul ated using conservative exposure assunptions (e.g.
intake rate, exposure frequency, exposure duration). This may result in an overestinmate of risk

Ri sks from dermal exposures were cal cul ated based on dernal toxicity values extrapol ated fromoral values



using an absorption fraction of 1. Although organics are generally readily absorbed, this assunption is
associated with a small degree of uncertainty. Thus, actual risks may be slightly underesti mated

No EPA-approved cancer SFs exist for PCE. The oral and inhalation SFs used in this HHRA are based on

provi sional val ues presented i n NCEA nenoranda, as presented in EPA Region 3 risk-based concentration tables.
Therefore, there is a high degree of uncertainty associated with the cancer toxicity of this conpound, and
the actual risks may be over- or underestinated

Quantification of risk fromexposure to a chem cal cannot be acconplished in the absence of reliable,
appropriate toxicity values for all routes and exposure periods. PCE does not have an inhal ati on RfD val ue.
Thus no noncancer health effects were calculated for inhalation of PCE. Noncancer health effects from

inhal ation of PCE are likely to be underestinmated. In summary, estimates of exposure and risk are subject to
a nunber of uncertainties that may lead to either an overestimate or an underestimate of risk. In either
case, however, the selected renmedy will not change.

7.2 ECOLOGE CAL FI SK EVALUATI ON

An ecol ogical risk assessment is a process that evaluates the |ikelihood that adverse ecol ogi cal effects nay
occur or are occurring as a result of exposure to one or nore stressors. The EPA framework consists of a
t hree- st ep approach

. Probl em formul ati on
. Anal ysi s
. Ri sk characterization

Problemformulation is a fornmal process for generating and eval uating prelimnary hypot heses about why and
how ecol ogi cal effects nmay occur as a result of human activities. During problemformulation, available
information is collected about the sources of stressors, the characteristics of the stressors, exposure to
the stressors, the ecosystempotentially at risk, and ecol ogical effects. Assessnent endpoints can then be
identified, and a conceptual site nodel developed. During the anal ysis phase, neasures of exposure, effects,
and ecosystem and receptor attributes are used to eval uate questions and issues identified during probl em
formul ation. During the risk characterization phase, the results of the anal ysis phase are used to estimate
risks to the assessment endpoints.

The ecol ogi cal evaluation perforned for W1 is qualitative in nature and does not extend beyond the probl em
formul ati on phase. The stressor present at the site is PCE in the groundwater. G oundwater occurs at a depth
of about 200 feet bel ow ground surface at the site. Most of W1 is located in a mnunicipal park, and potentia
ecol ogi cal receptors, including birds, snall mammal s and invertebrates, nay be present. However, no exposure
pat hways to contam nants in groundwater have been identified for these receptors.

The aquifer that supplies raw water to W81 (Orchards G avel) is believed to discharge to the Col unbia River
Al though the Colunbia River sustains nmajor fisheries, it transports vast quantities of water; infiltration of
groundwater fromthe O chards Gravel would be unlikely to result in a detectable inpact on water quality.

Therefore, because no potentially conplete and/or significant exposure pathways exist at W51, the potential
ecol ogical risk is considered. mninal.

8.0 REMEDI AL ACTI ON CBJECTI VES
8.1 NEED FOR REMEDI AL ACTI ON

Even though the risks presented in the baseline risk assessnment are within the NCP acceptable risk range, it
is necessary to take an action at W51l because groundwater has been shown to have persistent concentrations of
PCE above the MCL. EPA's 1991 gui dance (Role of the Baseline R sk Assessnent in Superfund Rermedy Sel ection
Deci si ons) states that exceedances of the MCL can trigger the need for action. In addition, the NCP requires
that MCLs nmust be nmet in groundwater, not just at the tap

There are many uncertainties associated with this risk assessnent. Even so, the fact that groundwater at W51
exceeds MCLs fromtinme to time is sufficient to require renedial action

Actual or threatened rel eases of hazardous substances from W51, if not addressed by inplenmenting the response
action selected in this ROD, may present inmmnent and substantial danger to public health.



8.2 NO | DENTI FI ED SOQURCE

Al though several investigations have been conducted, neither a source nor a plune of PCE entering the
wel Il field has ever been identified. Soil-gas surveys conducted to the north of the wellfield (in the
imediate vicinity of MM1) detected the presence of PCE, TCE, TCA, and tol uene. The concentrations of PCE
detected in the area, however, were not high enough to indicate a source of PCE that could be responsible for
the contam nation at the wellfield.

Monitoring wells at and i medi ately adjacent to the wellfield have not shown concentrations of PCE above the
MCL.

8.2.1 Potential Sources of Contam nation

Investigations have failed to identify a suspected source that could be responsible for the PCE contanination
neasured in the wellfield. Hstorically, however, there were a nunber of dry cleaners, auto repair shops, and
ot her commerci al operations that may have used PCE in the area near WS1, particularly during and foll ow ng
World War 11. Wth a 30-year zone of capture estinated at approximately 10 square mles, and a 50-year zone
of capture even larger in size, there are a | arge nunber of possible sources of a rel ease of PCE. Because PCE
is so persistent in the subsurface environnent and can travel |arge distances, a release (or releases) from
50 years ago coul d be responsible for the contam nati on neasured today. W51 has been operating for decades,
and all groundwater within the wellfield s zone of capture will eventually be pulled into the production
wel | s.

Practi ces of solvent managenent in the past were considerably nore casual than those of today. Strict
environnental |aws and regul ati ons have greatly reduced the rel ease of chem cals such as PCE to the
environnent. The results of past practices, however, can result in significant environnmental problens. The
contamination at Wsl is very likely the result of past practices; there is no evidence of a recent or

conti nuing rel ease.

Two scenarios could account for the PCE at W1: (1) a single, relatively large rel ease, perhaps severa
decades ago, and (2) a nunber of snaller, separate rel eases from separate sources such as dry cleaners. There
is no known evidence of a single, large release in the vicinity of W51, so the second scenario is the nost
probabl e expl anation for PCE contamination at WS1. A contributing factor may al so be the fact that runoff
captured in storndrains is disposed of through dry wells throughout the city of Vancouver, including the area
around Ws1. Any solvent allowed to drain to a parking lot, street, or other paved area could eventual |y work
its way into the groundwater. Over decades, particularly with a large nunber of dry cleaners in the vicinity,
this could lead to the PCE contam nation present in the groundwater at W51.

What ever the source and history of the release of PCE that is now contam nating W1, it is certain that the
PCE was rel eased at the surface and was transported to the groundwater as a liquid or as a vapor.

Cal cul ations performed during the RI/FS process showed that it was extrenely unlikely that neasured PCE as a
vapor in the soil colum woul d produce the concentrations detected in groundwater at Ws1. So it is reasonabl e
to conclude that the PCE in the groundwater was transported as either an aqueous solution (with a naxi mum
concentration of 1,100 ng/L), or as a dense, nonaqueous phase liquid (DNAPL), either as pure PCE or in a
solution of other oils and sol vents.

8.2.2 Transport of PCE to Water Station 1

The majority of data available for this site are the water sanples collected every week (or nmonth) from each
of the 10 production wells. These sanples are analyzed for PCE only. Since nonitoring began in June 1991
there have been approxinmately 80 weekly or nonthly sanpling events, with a sanple collected fromnost wells
during each event. Approxinmately 1,500-production well sanples from W1l have been anal yzed for PCE since June
1991.

PCE has been detected in all 10 of the production wells at WS1. Wthin the wellfield, the area with the

hi ghest concentration of PCE varies over time, although the well with the highest concentrati on of PCE for
any given sanpling event is typically either at the north end of the site or the south end. The maxi num PCE
concentration anong the production wells for each weekly or nmonthly sanpling event has been routinely greater
than the MCL. Approximately 50 percent of these maxi num PCE concentrations for a given week or nonth have
occurred in Production Wll 1 at the north edge of the wellfield. The second hi ghest percentage of period
maxi muns is in Production Wll 5 (with slightly Iess than 20 percent) |ocated at the southeast corner of the
wel Il field. The remaining eight wells have each had the maxi mnum weekly or nmonthly concentration roughly 5
percent of the time or |ess.

Al t hough PCE has been routinely measured in the wellfield, it has been detected in only one of the four
monitoring wells that roughly flank the wellfield-MM-3, which is |located in the southeast coner near



Production Wlls 4, 5, and 6. (Mnitoring well data are, however, quite limted; none of the wells has been
sanpl ed nore than three tinmes.) The other three nmonitoring wells, located to the north, west, and east of the
site, have never had a detected concentration of PCE. The concentrations of PCE in sanples collected from
MAL- 3, a of which were below the MCL, seemto correlate reasonably well with the concentrations in the three
near by production wells

A fifth nonitoring well, MAM-5, |ocated approximately one-third mle to the south (downgradi ent) of the
wel I field, has had PCE detected in each of the three sanples collected fromthe well; only one sanple
collected in 1992, exceeded the MCL. MM-5 nmay be near the edge of the capture zone for WS1.

The data fromthe production wells could indicate that PCE is entering the wellfield fromseparate |ocations,
one fromthe north and one fromthe south. There is, however, no indication of a definable plune (or plunes)
of PCE entering the wellfield. At the north end of the wellfield, for exanple, nonitoring well MAL-1 (Il ocated
across the street fromthe wellfield and within about 200 feet of Production Well 1) has never had a
det ect abl e concentrati on of PCE. Production Wll 7, |ocated approxi mately, 100 feet to the southeast of
Production Wll 1, has typically had | ower concentrations than Production Wll 1, although the nost recent
sanpl i ng data show a higher concentration in Production Wll 7. At the southern end of the wellfield,
Production Wlls 4 and 6, located close to Production Wl 5, have had consistently and significantly |ower
concentrations of PCE than Production Well 5, while nonitoring well MN1-3, located in the sane general area,
has never had a detection of PCE above the MCL

The variation in maximumlevels within the wellfield, together with the fact that none of the nonitoring
wells in the vicinity of W1 has ever had a detected concentrati on of PCE above the MCL, indicate that there
is not a definable plume of PCE entering the wellfield. The nost plausible explanation of PCE transport to
the wellfield is that PCE is being pulled into the production wells through one or nore narrow "channel s" of
contami nation originating outside the wellfield. This explanation is consistent with experience at other
sites with groundwater contam nated by PCE and similar chemicals. Gven a high probability that the PCE is
entering the wellfield through these narrow channels, it is possible that a much nore extensive array of
nonitoring wells would fail to identify a pathway of PCE into the wellfield.

8.2.3 Representativeness of Production Wl PCE Concentrations

During the renedial investigation, the issue arose concerning the representativeness of PCE concentrations
fromsanples pulled directly fromthe production wells. Typically, environmental sanples for VOCs are taken
using lowflow techniques to mninize the volatilization of chem cals being analyzed for. It is possible that
the high flowrate in a production well reduces the concentration of PCE in a sanple taken fromthe well;
that is, a sanple taken fromthe same well at the sane time using a | owfl ow techni que woul d show a hi gher
concentration of PCE. Because | ow flow sanpl es cannot be taken fromany of the production wells, it is not
possible to directly conpare the results of high-flow and | owflow sanpling fromthe sanme well. The

conpari son of sanples taken at MM-3 with sanples collected at approximately the sane tinme from nearby
production wells could be a reasonabl e indication that PCE concentrations reported in production well sanples
are not significantly under-reported.

8.2.4 Concl usion

In conclusion, the PCE contamination at WAl is persistent and present at |evels that require continuing
treatnment to protect human health. (There are no conpl ete pathways for ecol ogical receptors.) There is no
suspect ed PCE source, and further investigation to identify sources would be unlikely to affect the current
status of continuing operation of the air stripping system Additional investigation into possible sources or
channels into the wellfield would be very expensive but woul d not necessarily identify either a source or a
channel. Even if a source or a channel were identified, it is likely that no additional action would be
taken, given that groundwater is 200 feet bel ow ground surface. It is therefore appropriate to continue
treating the water fromWsl, both to remove PCE fromthe drinking water supply and to reduce the
concentration of PCE in the groundwater. But further action to find either a source or a channel of PCE
entering the wellfield would not be cost-effective and woul d not further reduce risk

8.3 REMEDI AL ACTI ON GBJECTI VES

Actual or threatened releases fromthe site, if not addressed by inplenmenting the sel ected response action
nmay present an imminent and substantial endangernent to human health and the environnent.

The primary renedial action objective for Wel1 is to
. Prot ect human heal th by reducing concentrati ons of PCE and other VOCs in drinking water

produced from W1 to bel ow the MCL specified in regul ati ons pronul gated under the federal Safe
Drinking Water Act (SDWA) and in the state drinking water regul ations



An additional renedial action objective for WB1 is to

. Protect human heal th by reducing concentrati ons of PCE and other VOCs in groundwater at W1 to
bel ow the Method A cl eanup | evel specified in the Washington State Mdydel Toxics Control Act
(MICA) regul ations and bel ow the federal and state drinking water standards (MCLs)

The federal MCL and the state cleanup levels are both 5.0 Ig/L.
9.0 DESCRI PTI ON OF ALTERNATI VES

At WAl a treatnent system consistent with EPA's presunptive renmedy for VOCs in groundwater (CSWER Directive
9283. 1-12, Cctober 1996) has been constructed and is operating effectively. Locating and renoving the source
of contamination is not feasible. Accordingly, the feasibility study was linited to evaluation of the
operating treatnent systemalternative and the no-action alternative. Evaluation of a no-action alternative
is required under CERCLA to establish a baseline for conparison.

As discussed in Section 8, the two renedial action objectives for W51 are to treat the water to achieve the
MCL for PCE and other volatile conpounds both at the tap and i n groundwater.

9.1 THE OPERATI NG TREATMENT SYSTEM ALTERNATI VE

The operating treatnent is air stripping. Air stripping is a treatment technology in which the water to be
treated trickles down through a tower in a "packed colum" that breaks up the flow of water to create as nuch
surface area as possible, as illustrated in the drawing of a typical packed tower configuration (Figure 9-1).
Large volunes of air are then forced upward through the water, transferring the volatile contam nants from
the surface of the water to the air through the process of evaporation. The air to which the contam nants
have been transferred is in turn treated by being forced through carbon filters, which adsorb the

contam nants. The filters are then regenerated or treated and di sposed of as a hazardous waste. This
alternative includes nonitoring both the untreated and the treated water to ensure cleanup standards are net.

The air stripping systemat W51 consists of five packed towers, and has been operating since 1993. Use of air
strippi ng has reduced concentrations of PCE (and other VOCs that may be present) in treated water to bel ow
the I evel of detection.

9.2 THE NO- ACTI ON ALTERNATI VE

Under the no-action alternative, there would be no treatnent of water to renove PCE. Al though. blending the
output fromall wells could reduce the PCE concentration to belowthe ML, it is likely that areas of the
aqui fer under W51 woul d contain groundwater with PCE at concentrations greater than the MCL. On-goi ng

nmoni toring of the water woul d continue under the no-action alternative.

It should be noted, however, that the Gty of Vancouver has no plans to discontinue treatment and woul d only
do so if further investigations were conducted that denonstrate that no other VOCs are present in the
groundwat er and that PCE concentrations in groundwater have fallen to bel ow the MCL.

<I MG SCR 98052E>
10. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES
EPA has established nine criteria for the evaluation of renmedial alternatives:

Overall protection of human health and the environnent
Conpl i ance with ARARs

Long-term effecti veness and pernmanence

Reduction of toxicity, nmobility, and volume through treatnent
Short-term ef fecti veness

I npl ementability

Cost of inplenentation

Stat e accept ance

Communi ty accept ance

CoNok~ DR

The followi ng sections summari ze the detailed evaluation of alternatives; in regard to these nine criteria.
For the WEl site, the evaluation of alternatives is linmted to the operating treatnent systemalternative and
the no-action alternative.



10.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The operating treatnent, air stripping, has been proven to be effective in renoving VOCs fromwater, based on
operational data at this and other sites. It therefore nmeets the threshold criterion of protecting hunman
health. (There is minimal risk to the environnent fromthis site because there is no potentially conplete
and/ or significant exposure pathway to untreated water for ecol ogical receptors.) |If conpared agai nst other
renmoval technol ogi es or neasures, air stripping would be rated excellent for protecting human heal t h.

The no-action alternative mght not be protective of current human health because routine nonitoring of
untreated water has shown occasi onal concentrations of PCE above the MCL. Furthernore, because the sanples
taken fromuntreated water were analyzed only for PCE, it is possible that other VOCs are present in the
groundwat er, which would increase risk. Gven this uncertainty, the no-action alternative may not be
adequat el y protective of human health. The no-action alternative will not be protective in the future because
there woul d be no effort to renove the contam nated groundwater; private wells nay therefore be nore exposed
to risk.

10. 2 COWPLI ANCE W TH ARARS

This criterion states that renedial alternatives will neet all applicable or relevant and appropriate

requi renents (ARARs) of other federal and state environnental and public health laws or provide justification
for invoking a waiver. There are three types of ARARs: chenical -specific, |ocation-specific, and
action-specific

The chemical -specific ARARs for this site are the foll ow ng:

. Federal and state Safe Drinking Water Act MCL of 5.0 Ig/L

. Washi ngton State Mbdel Toxics Control Act (MICA) Method A level for PCE of 5.0 Ig/L

The operating air stripping systemas installed is conpliant with chenical -specific, |ocation-specific, and
action-specific ARARs. Mreover, if eval uated agai nst other technol ogies or renedial measures, air stripping
woul d be rated excellent for conpliance with state and federal ARARs.

Treat ment or disposal of spent carbon fromthe strippers, if the spent carbon is determined to be dangerous
waste, must be conpliant with Resource Conservation and Recovery Act (RCRA) Subtitle C and Washington State
danger ous waste regul ations.

The no-action alternative mght not be conpliant with ARARsS because concentrations in sanples of untreated
wat er have occasionally exceeded the MCL. Under both the NCP and MICA, the concentrations noted above nust be
nmet both at the tap and throughout the groundwater.

10. 3 LONG TERM EFFECTI VENESS AND PERVANENCE

Renmedi al alternatives are typically assessed for |long-termeffectiveness and pernanence and the degree of
certainty that the alternative will prove successful in overall protection of human health and the
envi ronnent .

The operating treatnent system w th continued operation and maintenance, is effective in renoving PCE (and
other VOCs that may be present) fromwater. This treatnent is permanent and achi eves a hi gh degree of
certainty of success.

The no-action alternative would rate relatively low for long-term effectiveness and pernmanence because there
woul d be no renoval of contami nants from water

10.4 REDUCTION CF TOXIA TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

This criterion assesses the degree to which the alternatives use active treatnent to reduce toxicity,

nmobi lity, and volune of the principal threats posed to the site and | ocal environment. The operating
treatnment systemis very effective at renoving VOCs fromwater, and therefore reduces the toxicity and vol une
through treatnent. The treatnment is irreversible and | eaves no detectable concentrations of VCOCs.

The no-action alternative would rely on natural degradation processes to reduce the toxicity, mobility, and
vol ume of PCE. These degradation processes are conplicated, and have not been exam ned in sufficient detail
at this site. As such, the no-action alternative would rate very low for this criterion



10.5  SHORT- TERM EFFECTI VENESS

The alternatives were evaluated in ternms of their effectiveness in protecting human health and the
envi ronnent during construction and i nplenmentation of the remedy and until the response
obj ectives have been net.

The operating treatment system has al ready been installed, so there are no short-term effectiveness
considerations for this site. Had the system been eval uated under this criterion before a decision was made,
however, air stripping would have rated highly effective because the technology is well established and has
proven to have relatively few short-termrisks or potential environmental inpacts. The proven nature of the
t echnol ogy al so means that a constructi on schedul e woul d have rel atively few uncertainties.

The no-action alternative would probably rate average for short-termeffectiveness. A though there are no
inmpacts or risks for inplenentation of the no-action alternative, the tine until protection is achi eved woul d
be very | ong.

10. 6 | MPLEMENTABI LI TY
The technical and adm nistrative feasibility of the alternatives was eval uat ed

The operating treatment systemhas a well-established history as an effective neans of treating water

contam nated with VOCs. Air stripping systens are relatively sinple to design and straightforward to

mai ntain. Start-up and shut-down can be acconplished quickly, and the nodul ar desi gn nakes air stripping easy
to construct. Air stripping would rate high for inplenentability in any conparison with other alternatives
for water treatnent.

The no-action alternative would be easily inplenentable, so it would also rate high for this criterion
10.7 COST OF | MPLEMENTATI ON

According to the Gty of Vancouver, the air stripping systemat W1 cost approxinmately $4 million to design
and build. Qperating costs are estinated to be approxi mately $60, 000 per year, not including depreciation.
Air stripping systens typically rate well in conparison to other, equally effective treatment alternatives
such as activated carbon or ultraviolet treatment of the water. Because how |l ong the systemw || be needed is
unknown, operating costs (and possibly replacenent costs for a new system) could lead to a | ower rating of
air stripping for this criterion

The no-action alternative would rate high for cost of inplenentati on because there is no cost for the
no-action alternative

10.8 STATE ACCEPTANCE

This criterion was evaluated fol |l owing the receipt of state agency and public comments on the RI/FS report
and the Proposed Pl an.

The Washington State Departnent of Ecol ogy has reviewed the operating systemalternative and has accepted the
r erredy.

10. 9 COMMUNI TY ACCEPTANCE

The community was given the opportunity to review the Proposed Plan and to request a public neeting if so
desired. Two witten comments were received. There was no request for a public neeting and there were no
obj ections to EPA's Proposed Pl an

11.0 THE SELECTED REMEDY

The sel ected renmedy for cleanup of both groundwater and drinking water produced fromWsl is air stripping
This renmedi al approach is consistent with EPA's presunptive renedy for contam nated groundwater. It is
protective of hunman health and the environnent and provides the best overall effectiveness proportional to
its costs; the renedi al approach includes treatnment as a principle elenent. The sel ected renedy al so includes
nmonitoring to eval uate systemeffectiveness at removing PCE from both groundwater and drinki ng water produced
from WE1.

11.1 AR STRI PPI NG

Air stripping is a treatnent technology in which the water to be treated trickles down through a tower in a



"packed colum" that breaks up the flow of water to create as nuch surface area as possible (Figure 9-1).
Large volumes of air are then forced upward through the water, transferring the volatile contam nants from
the surface of the water to the air through the process of evaporation.

The air to which the contam nants have been transferred is then treated by forcing it through carbon filters,
whi ch adsorb the contam nants. The filters are then regenerated or treated and di sposed of as a hazardous
wast e.

The air stripping systemat W51 consists of five packed colum towers, and has been operating since 1993. Use
of air stripping has reduced concentrations of PCE in production water to bel ow the | evel of detection.

The air stripping systemis, and will continue to be, operated by the Gty of Vancouver. Al drinking water
produced by W51 will be treated by the air stripping systemuntil the Gty, the Washington State Depart nent
of Ecol ogy, and EPA agree that the renedial action objectives have been net and the treatmnment can be

t erm nat ed.

G oundwater will be punped fromWsl at a rate that varies between 8 and 19 mllions gallons per day,
depending on the time of year and custoner denmand. Al water punped by W1 will be treated and distributed to
custoners as drinking water. Estimated costs for this remedy are:

Capital costs: $4, 000, 000
Operating and Mai ntenance costs: $60, 000 per year (includes nonitoring but not depreciation)

11.2 CGROUNDWATER CLEANUP

By extracting and treating |arge volunes of groundwater for drinking water, W51l acts as a very |arge
punp-and-treat systemfor renoving contam nants fromthe aquifer near WS1. The capture zone for WAl is
estinmated to be approxinmately 10 square mles over a 30-year period of tine; any contam nation within this
zone will eventually be pulled into the wellfield at Ws1. Al though the | arge capture zone has nade it
inpractical to try to identify a source of the PCE, the high punping rates for the production wells provide
an effective means of reducing the concentration of PCE in the groundwater near WS1. Eventually, the
extraction of groundwater will flush out residual contamnants in the wellfield, although the time to achieve
the remedi al action objectives is not known.

11.3 GROUNDWATER MONI TORI NG

Periodic nonitoring of the groundwater will be performed by both the Gty of Vancouver and EPA to eval uate
the effectiveness of and the need for continued operation of the treatnent systemat W51, G oundwater
nonitoring will consist of sanpling production wells and nonitoring wells for PCE and other volatile organic
conmpounds. The Gty of Vancouver will continue to nmonitor the water at W1 and will take at |east one sanple
each year from each operating production well. EPA will continue to reviewthe Cty's data and will
periodically, but no |l ess often than every 5 years, sanple the available nonitoring wells near W51.

The results of groundwater nonitoring will be evaluated annually and at the 5-year review for WS1. Deci sions
on whether to continue and/or nodify the nmonitoring programw || be nade by EPA in conjunction with the Gty
of Vancouver and the Washi ngton Departnent of Ecol ogy.

12. 0 STATUTORY DETERM NATI ONS

Under CERCLA Section, 12 1., EPA nust select renedies that are protective of human health and the
environnent, conply with applicable or relevant and appropriate requirenments (unless a statutory waiver is
justified), are cost-effective, and use permanent solutions and alternative treatnent technol ogies or
resource recovery technol ogi es to the maxi mum extent practicable. In addition, CERCLA includes a preference
for renedies that enploy treatnent that pernmanently and significantly reduces the volune, toxicity, or

nmobi l ity of hazardous wastes as their principal element. The foll owi ng sections di scuss how the sel ected
remedy neets these statutory requirenents.

12.1  PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected remedy protects hunman health through treatment of drinking water produced fromWs1l as well as
groundwat er by using air stripping to reduce PCE concentrations. The contami nati on of groundwater at W51 with
PCE does not pose a threat to the environnment because the groundwater is 200 feet bel ow ground surface.

Treatment of water produced from WSl by air stripping reduces PCE concentrations to bel ow detectable |evels
and therefore there were no chemcals of potential concern identified in treated water. There are no excess
cancer or noncancer risks associated with ingestion, inhalation, or dernal contact with chenicals of concern



in treated water because no such chemcals were identified.

Air emissions for the treatnment systemare in conpliance with the permt issued by the Sout hwest Air
Pol lution Control Authority.

12.2 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) AND OTHER CRI TERI A AND
GUI DANCE

12. 2.1 ARARS

The sel ected renedy, treatnment of drinking water produced fromWsl by air stripping will conply with all
applicable or relevant and appropriate requirenents (ARARs) that have been identified. The ARARs are
presented bel ow.

. National Primary Drinking Water Regul ations (40 CFR Parts 141.50 and 141-60) and Washi ngt on
Stat e Maxi mum Cont am nant Level s (MCLs) (WAC Chapter 246-290-330). These regul ations are
applicable to water at the tap. The federal MCL is relevant and appropriate to the groundwater
of this drinking water aquifer.

. Washi ngton State Mddel Toxics Control Act C eanup Regul ati ons (WAC Chapter 173-340-720). The
groundwat er cl eanup | evels established in the MICA cl eanup regul ati ons are applicable to the
groundwater at this site.

. RCRA Regul ations (40 CFR Part 261) and Washi ngt on Danger ous Waste Regul ati ons (WAC Chapt er
173-303). The Gty of Vancouver has designated the spent activated carbon units fromthe air
strippers as dangerous waste. The units are sent off site for regeneration or disposal as
dangerous waste, and as such the requirenents for nmanifesting and transport as a dangerous
waste and treatnent or disposal at a pernmtted treatnment, storage, or disposal RCRA Subtitle C
facility are applicable.

. U S. Department of Transportation (49 CFR Parts 171 through 180) and Washi ngton State
Transportati on of Hazardous Waste Materials (WAC Chapter 446-50). |If the spent activated carbon
units contai n hazardous waste, these transportation requirenments woul d be applicable.

. Washi ngton M ni nrum Functional Standards for Solid Waste Handling (WAC Chapter 173-304);
Washi ngton OGriteria for Municipal Solid Waste Landfill (WAC Chapter 173-351); County Health
District regulations. If carbon filters are NOT dangerous waste then they will be di sposed of
off site as solid waste under the applicabl e regul ati ons.

. General Regulations for Air Pollution Sources (Section 400), Southwest Air Pollution Control
Authority. The Gty of Vancouver submitted Notice of Construction CL-948 to SWAPCA for
installation of carbon filters to capture volatile emissions fromthe air strippers. On Cctober
21, 1993), the Gty was granted Order of Approval SWAPCA 93-1499 to operate the air pollution
control equipnment. Therefore, the requirenments of the General Regul ations and the Order of
Approval are applicable to the operation of the air strippers. |Independent of CERCLA, the
requirenents of this pernit (O der of Approval) are the air pollution control ARAR
requi renents.

12.2.2 Gher Citeria, Advisories, or Quidance To Be Considered (TBCs) for This Renedial Action

If the spent activated carbon used in treating the air streamat the air stripping systemis disposed or
treated off site, the National Contingency Plan off-site disposal rule (58 FR 49200, Septenber 22, 1993) nust
be fol | owed.

12.3  COST- EFFECTI VENESS

EPA believes this renmedy elinmnates the risks to human health. The systemwas designed and installed in 1993
at an estimated cost of $4 mllion and has been operating successfully since then at an estinated cost of
appr oxi mat el y $60,000 a year for operation and mai ntenance and nonitoring but not including depreciation.
Therefore the sel ected remedy provides an overall effectiveness proportionate to its costs, such that it
represents a reasonabl e value for the noney.

The sel ected remedy ensures a high degree of certainty that the remedy will be effective in the long term
because of the significant reduction of the contam nation in the water that has been achieved to date through
use of the existing air stripping system No other treatnment options were eval uated because the existing
systemwas already in operation when the site was listed on the NPL and the technol ogy has proven to be



effective for renoval of VOCs fromwater. However, the cost for installing and operating an air stripping
system conpares well to other, equally effective treatment alternatives such as activated carbon or
ul traviol et treatnent

12.4 USE OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOG ES ( OR RESOURCE RECOVERY TECHNOLOG ES)
TO THE MAXI MUM EXTENT PRACTI CABLE

The sel ected renmedy represents the maxi mum extent to which permanent solutions and treatnent technol ogi es can
be used in a cost-effective manner for final source control at WS1l. No source for the PCE in groundwater at
W51 has been identified within W51, and nunerous investigations have failed to determne an off-site source
or sources of the PCE in the groundwater at W51. Therefore a renedy that is limted to treatnent of the
drinking water produced from W51l has been determ ned to represent the maxi mum extent to which pernanent

sol utions and treatnment technol ogies can be used in a cost-effective nmanner

Because air stripping was already in operation when W1 was listed on the NPL, it was the only remedy
eval uated. However, treatnent of the water using air stripping has been proven to be.

protective of human health, and it conplies with ARARs. EPA and the State of Washi ngton have determ ned that
air stripping provides the best balance of trade-off in ternms of |ong-termeffectiveness and pernanence
reduction in toxicity, nobility, or volunme through treatnent; short-termeffectiveness; inplenentability, and
cost; while also considering the statutory preference for treatnent as a principal element and considering
site and comunity acceptance

Air stripping, the selected renedy, treats the principal threat posed by exposure to drinking water produced
from W51 by reducing the concentration of PCE in treated water to bel ow detectable |evels. This renmedy
provides a proven technol ogy for renoval of PCE fromwater and is cost effective. The selection of air
stripping treatnent of the contam nated water is consistent with programexpectations that indicate that
contami nation in water used for public drinking water supply is a priority for treatnent. The sel ecti on of
air stripping treatment as EPA's renedy ensures long-termeffectiveness by requiring that the treatnent
systemrermain in operation as |l ong as necessary to reduce PCE concentrations in groundwater around WSl to
less than 5.0 Ig(L.

12. 5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

Treatnment by air stripping addresses the principal threat posed by drinking water produced from W51 t hrough
the use of a proven treatnment technology. By using treatnent as the sole renedy, the statutory preference for
remedi es that enploy treatnent as a principal elenment is satisfied.

13. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan, released for public comment in July 1998, discussed remedial action alternatives for W51
and identified air stripping as EPA's preferred alternative. No public neeting was schedul ed because no new
alternatives were presented in the Proposed Plan. The public comment period was July 22, 1998, to August 21
1998. Two written public comments were received

EPA reviewed the witten comments subnmitted during the comment period. Upon review of the comments, it was
determ ned that no significant changes to the remedy for W1, as it was originally identified in the Proposed
Pl an, were necessary to satisfy public concerns



APPENDI X A
Responsi veness Sumary

Thi s responsi veness sunmmary addresses public comments on the Proposed Plan for renedial action at Water
Station 1 (WB1) at Vancouver, Washi ngton

The RI/FS report and Proposed Plan were released for public conment in July 1998. The two docunents were made
avail able to the public in the Adnministrative Record naintained at U S. EPA Region 10, 1200 Sixth Avenue
Seattle, Washington, and at the information repository maintained at the Vancouver Public Library, Fort
Vancouver Branch, 1007 E. MII Plain Boul evard, Vancouver, Washington. The notice of availability of these
two docunents was published in the Vancouver Col unbian on July 22, 1998

The public comment period was held fromJuly 22, 1998, to August 21, 1998. Two witten comrents were
recei ved.

No public neeting was schedul ed. The public had an opportunity to request a public meeting. No requests for a
public neeting were received.

Comment 1: The commenter felt that the Gty of Vancouver should not limt its investigation of potentia
sources of tetrachl oroethene (PCE) to past uses by dry cleaners but should investigate current use by
pl astics conpanies in the vicinity. Several potential sources were naned.

Response: The comment was nore appropriate to Water Station 4, and EPA will be following up on the
information provided by the commenter regarding potential sources.

Comment 2: The commenter was concerned with the quality of Vancouver's drinking water and felt that even 1
excess cancer per 1,000,000 peopl e exposed was an unacceptabl e | evel of risk

Response: EPA shares the commenter's concern with water quality. Excess cancer risks for a chenmical in water,
in this case PCE, can only be cal cul ated based on a detectabl e anount of the chemical in water. The 1 in
1,000, 000 risk that the commenter mentions was the | ow end of the range of risks calculated for exposure to
PCE in untreated water. EPA's selected remedy for treatnent of the PCE in drinking water at W1 is air
stripping, which removes PCE fromwater so effectively that PCE cannot be detected in the treated water from
W51, even when using the nost sensitive |aboratory tests. There is no risk fromdrinking treated water that
can be quantified, and thus EPA believes the selected renedy is protective of human heal th



