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Executive Summary 


This report presents the findings of the fourth five-year revievv for th~ United Chrome Products 
Superfund Site (CERCLIS Number ORD009043001) located in Corvallis, Oregon. The purpose 
for conducting the five-year review was to confirm that immediate and long-te1m threats to 
human health and the environment have been addressed through implementation of the selected 
remedy. The five-year review included the foUowing activities: 

• 	 A review to identify changes in Federal, State and local regulations or toxicity values that 

could affect the remedy's overall protectiveness with respect to the remediation goals 

specified in the Record of Decision and two subsequent Explanation of Significant 

Differences; 


• 	 A site inspection to confirm that the remedy is operating and is being maintained in 
accordance with expectations; and 

• 	 A review of remedy performance monitoring data and an assessment of progress towards the 
remediation goals specified in the ROD a.nd ESDs for current and long-Lerm protectiveness. 

Based on the findings of this five-year review, it is reconunended that the selected remedy be 
modified tlu·ough an ESD. The proposed modification v-·ill add: 

(1) identification ofthe revised slope factor for hexavalent chromium to include an oral 
pathway; 

(2) determination of remediation goals for direct human contact with contaminated soils; and 

(3) clarification of the point of compliance for the groundwater remediation goals with 
compliance tlu·oughout the deep aquifer. The ESD will also descrlbe the anticipated 
optimization study for the groundwater remedy to determine the possibility ofexpediting 
complim1ce with groundwater remediation goals. 

With the existing engineering (fencing, locked gates) and institutional controls (deed and zoning 
restrictions and a groundwater pumping exclusion zone) and the continued extraction nnd 
treatment of contaminated groundwater, the outstanding issues described above do not affect 
current protectiveness; however, these could affect future protectiveness if the cunent land and 
groundwater use controls are not maintained. In addition to the existing institutional controls, tl1e 
City an<l state of Oregon are in the process of establishing an Easement and Equitable Se•-vitu<les 
to further ensure that the I Cs remain in place and enforceable in the long teml. 

The anticipated future land use for this property is conunercial/in<lustrial and the use is not 
expected to change given the property is owned by the City ofCorvallis and is in an industrial 
area adjacent to the airpoti. The ICs must be maintained (i.e., tlu·ou.gh an E&ES) because the 
current or reasonably anticipated land use does not allow unlimited access and unrestricted 
exposure to the grmmdwater and soil within the proposed E&ES J..rea. 

In addition to the protectiveness determination, the following summariZes the Human Exposure 
and Groundwater Migration Environmental Indicators and Cross-Program Revitalization 
Measure status. 

http:tlu�ou.gh
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• 	 The Human Exposure Environmental Indicator: The Site remains "Under Control." 
No groundwater wells (with the exception of treatment or monitoring ·wells) are allowed 
in the groundwater pumping exclusion zone. The fonner building foundation and existing 
soil cover (e.g., asphalt, concrete, soil) serve as an adequate banier to prevent direct 
contact with residual soil contamination. The City of Corvallis restricts access to the area 
in accordance with the City's Master Plan and the site is zoned for industrial use which is 
rn11ikely to change. An E&ES is under development to supplement the existing 
institutional controls. In order to ensure this indicator remains "Under Control" for the 
long term, I Cs and operations, maintenance arid groundwater monitoring will be 
continued to confinn conditions remain protective. 

• 	 The Groundwater Migration Environmental Indicator: The Site remains "Under 
Control" because remedial actions are maintaining groundwater hydraulic containment. 

• 	 Cross Program Revitalization Measure Status: The Site continues to be "protective 
for people under current conditions" and is expected to meet the conditions for a Ready 
for Anticipated Use determination once the E&ES is in place. 



--------

Five-Year Review Summary Form 


SITE IDENTIFICATION - . 

Site name (from WasteLAN): United Chrome Products Superfun9_Si~~-----------• 

EPA ID (from WasteLAN): ORD009043001 

NPL status: 1.81 Final D Deleted D Other (specify) 

Remediation status (choose all that apply): D Under Construction ~ Operating D Complete 

Multiple OUs?.. D YES 1.81 NO Construction completion date: 8 I 15 I 1988 

Has s ite been put into reuse? 1.81 YES 0 NO Equipment storage and propane distribution 

REVIEW STATUS 

Lead agency: !SJ EPA 0 State D Tribe D Other Federal Agency 

Author name: Mary Jane Nearman 

Author title: Remedial Project Manager I Author affiliat ion: U.S. EPA, Region 10 

Review period: "" 2 I 12 I 2008 to 08/30/2011 

Date(s) of site inspection: 2 / 12 / 2 008 

Type of review: 

D Post-SARA 1.81 Pre-SARA 0 NPL-Removal only 

D Non-NPL Remedial Action Site D NPL Stateffribe-lead 

D Regional Discretion 

Review number: 0 1 (first) D 2 {second) D 3 {third) 1.81 Other {fourth) 

Triggering action: 


D Actual RA On-site Construction at OU#_ 0 Actual RA Stari at OU # NA 


D Construction Completion 12J Previous Five-Year Review Report 


D Other (specify) 


Triggering action date (from WasteLAN): 3 I 31 / 2003 

Due d at e (five years after triggering action date): 3 I 31 I 2008 

* ("OU" refers to operable unit.] 

*~[Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.] 
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Five-Year Review Summary Form (cont'd.) 
Issues: 

1. Chromium in upper zone groundwater was successfully remediated to the 10 mg/L 
concentration specified in the Record of Decision. Natural groundwater flow patterns at the 
United Chrome site are continuing to transpo1i upper zone groundwater containing chromium 
at concentrations ofless than 10 mg/L vertically downward to the deep aquifer. 

The concentratjon of chromium resulting from the mixing ofupper zone groundwater with 
deep aquifer gro1mdwater is currently greater than the 0.1 mg/L deep aquifer remediation 
goal in a limited area beneath the original source. The upper water-bearing zone is classified 
as Class IIIA and is not a source ofpotential drinking water. The lower groundwater aquifer 
is classified as Class UB, a potential source ofdrinking water. 

The projected cleanup time in the ROD for the deep aquifer was five years with a range of 
three to eight years. Treatment has been ongoing for more than 15 years at this point and, 
although significant progress has been made, residual contamination above the total 
chromium MCL is persistent in a limited area within the deep aquifer. The movement of 
chromium-contaminated groundwater from the upper zone to the deep aquifer is expected to 
continue for the foreseeable future under the current treatment regime. 

2. The existing institutional controls (pumping exclusion zone, zoning and deed restrictions) 
may not be protective in the long tern1. 

3. The current soil remediation goal of 6,000 mg/Kg total chromium is based on protection 
of groundwater . . Although the ROD iucluded a goal to "adequately protect the public against 
contact with and ingestion of contaminated soil and sediments," no soil remediation goal to 
meet this objective has been documented in a decision document. Site-specific remediation 
goals have beeu developed by ODEQ and were used in determining the areas of the Site 
requiring additional institutional controls. 

3. The groundwater point of compliance needs to be clarified. Both the 1986 pre-Sara 

Record ofDecision and the 1992 Consent Decree cite a POC for the deep aquifer at the 

original plant site boundary. This is not consistent with the current EPA Groundwater 


' 	Protection Strategy which applies the MCL throughout an aquifer that is a current or 
potential drinking water source (i.e., the Class IIB deep aquifer). 

Recommendations and Follow-up Actions: 

1. a The City of Corvallis will continue groundwater extraction and treatment with treatment 
of the groundwater at the publicly-owned treatment works to maintain hydraulic 
containment. Groundwater monitoring will continue to confinn plume stability. 

b. EPA, jn coordination with tJ1e City of CorvaIJis and the Oregon Department of 
Environmental Quality, expects to conduct an optimization study for the groundwater remedy 
to detennine the possibility of expediting compliance with groundwater remediation goals. 

2. Additional institutional controls in the form of an Easement and Equitable Servitudes will 
be established to ensure that ICs remain in place for as long as conditions at the Site do not 
allow for unlimited use and unrestricted access. 

3. TI1e soil remediation goals for direct hwnan contact will be documented in a decision 

document. 




4. 1he POC for the deep aquifer will be clarified in a decision document to be consistent 
with the EPA Groundwater Protection Strategy. The POC will be revised from the original 
plant boundary to throughout the deep aquifer which is a potential source ofdrinking water. 

Summary of CwTetlt and Futme Protectiveness: 

The remedy cunently protects human health and the environment, however, in order to 
ensure that the remedy remains protective in the long-term, additional enforce<ible 
institutional controls need to be recorded, the groundwater remedy needs to be further 
evaluated and optimized, ifnecessary, and the groundwater point ofcomp!im1ce and soil 
remediation goals need to be clarified. 





1-1 

1. Introduction 


Section 121 [c] of the Comprehensive Environmental Response, Compensation, and Liability 
Act, as amended by the Superfund Amendments and Reauthorization Act of 1986, requires that 
remedial actions that result in hazardous substances, pollutants, or contaminants being left onsite 
at concentrations preventing unlimited use and unrestricted exposure be reviewed every five 
years to assme that human health and the environment are protected. 

Th.is is the fourth five-year review for the United Chrome Products Superfund site (the Site). The 
third five-year review was conducted in March 2003. These five-year reviews are policy reviews 
(i.e., not statutory reviews) because the ROD for the Site was signed on September 12, 1986, 
prior to promulgation of SARA. Although it is EPA's intent to conduct these reviews 
approximately every five years, this is not a sta.tutory requirement for the Site. 

1.1 Purpose and Objectives 
The purpose of five-year reviews is to clete1mine whether the remedy at a site is protective of 
human health and the environment. The methods, findings, and conclusions ofreviews are 
documented in Five-Year Review repo1ts. In addition, Five-Year Reviev,.· reports identify issues 
found dming the review, ifany, and recommendations to address them. 

As stated above, given the September 1986 ROD date, EPA conducted this review as a matter of 
policy; it is not subject to the statutory requirement. EPA prepared this five-year review to meet 
the substantive requirements outlined in CERCLA § 121 and the National Contingency Plan. 
CERCLA §121 states: 

Ifthe President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation ofsuch remedial 
action to ensure that human health and the environment are being protected by the 
remedial action being implemented. Jn addition, ;fupon such review it is the judgment of 
the President that action is appropriate at such a site as defined in section [I04] or 
[I 06}, the President shall take or require such action. The President shall report lo the 
Congress a list offacilities/or which such review is required, the results ofall such 
reviews and any actions taken as a result ofsuch reviews 

The agency interpreted this requirement farther in the NCP; 40 CFR §300.430(f)( 4 )(ii) states: 

Ifa remedial action is selected that results in hazardous substances, pollutants. or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five y ears after the initiation ofthe selected remedial action. 

Tn accordance with EPA policy, the United States Protection Agency Region 10 has conducted 
this five-year review of the remedial actions implemented at the United Clu-ome Superfund site 
in Corvallis, Oregon. The review was conducted from March 2003 tlu·ough August 2011. This 
report documents the results of the review. 
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1.2 Current Site Status 
The United Chrome Supe:rfund Site remedial action was initially implemented as a fund-lead 
action to address coi1tamination resulting from the operation of an industrial hard-chrome plating 
faci lity. The remedy is now a potentially responsible party long-term response. 

In 1989, EPA and the City of Corvallis entered into an Administrative Order wherein the City 
committed to operate a groundwater extraction and treatment system. ln 1992, EPA and the City 
of Corvallis then entered into a Consent Decree (Consent Decree #92-6232-HO) in which the 
City committed to carry out the remedy selected in the 1986 Record of Decision and to carry out 
the Scope of Work for operating the treatment plant at the Site. The state of Oregon has an 
advisory role tmder the Consent Decree, consisting of reviewing and commenting on draft 
documents and proposed actions connected with Work at the Site as set fo1th in the Consent 
Decree. 

The Site consists of one Operable Unit with chromium as the primary contaminant of concern. 
The remedy initially included pumping from 23 shallow wells and 7 deep wells, and flushing of 
chromium--contaminated soil using two shallow infiltration basins. Extracted groundwater was 
pumped to an onsite chemical reduction and precipitation treatment system to convert soluble 
hexavalent chromiwn to an insoluble trivalent chromium precipitate. Solid-phase trivalent 
chromium was accumulated in an onsite roll-off box and transported approximately every 
90 tlays to the Chemical Waste Management facility in Arlington, Oregon. 

The upper zone groundwater remedial action was initiated on August 15, 1988, and the deep 
aquifer remedial action on August 11, 1991. Except for part-time operation during the startup 
phase, temporary shutdowns for cold weather, and a 55-day temporary shutdown for a 
supplemental soil removal action performed in September 2000, the GETS operated 
continuously until December 2004, logging 107 ,502 hours of operation for an overall uptime 
efficiency of 85 percent. During this time, 32, l 00 pounds of chromium was recovered from 84.1 
million gallons of extracted groundwater. 

Over the course of the groundwater remedial action, the need for supplemental actions was 
identified to address persistent sources of chromium discovered beneath the infiltration basins, 
and to address residual cbromiun1- contaminated sediment identified in an abandoned onsite 
drainage ditch. As the current property owner, the City of Corvallis is responsible for the cleanup 
as specified in the Consent Decree. EPA issued a Complaint against the owner of the 
contaminated prope1ty and setiled the Complaint with the Consent Decree as discussed above. 

In December 2004, the reduction of chromium concentration in the groundwater resulted i11 
shuti ing down the remaining shallow and deep extraction wells. At the time of the shutdown, 
groundwater remediation goals had been achieved at all but three of the 30 extraction well 
locations, and at all monitoring well locations. 

ln accordance \vith the requirements of Sections 6.6 and 6.7 of the Consent Decree, the City 
implemented a monitoring program in December 2004 to confirm that groundwater remediation 
goals could be maintained. Laboratory analysis results from monthly and quarterly sampling of 
the upper zone monitoring wells between January 2004 and September 2005 confirmed that the 
10 mg/L total chromium remediation goal had been met at each well location in tJ1e upper water
bearing zone. 
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Sampling and analysis of deep aquifer groundwater revealed a rebonnd in chromium 
concentrations at the three monitoring well locations closest to the original source. The City of 
Corvallis continued to monitor these wells to determine concentration trends over time. Recause 
the rebound in contaminant concentrntion was limited to the immediate source area, several 
quarters of data were collected. Based on the analysis of this data, targeted pumping at one deep 
aquifer well (DW-8) was reswned in February 2009 to address the rebound condition. 
Subsequent monitoring exhibited a marked decline in chromitun concentrations. The targeted 
pwnping program was suspended on September 22, 2009 after observing significant chromiwn 
concentration reductions at two of the three monitoring well locations. 

The quarterly sampling from December 2009 to September 20 l 0 indicated another rebound in 
chromium concentrations to levels comparable to those observed in December 2008, just prior to 
the temporary resumption of pumping. The rebound condition is attributed to a natural vertical 
hydraulic gradient that continues to transport some amount ofcontaminated groundwater from 
the upper zone to the deep aquifer. 

The sources in the upper zone (i.e., leachate from contaminated soils, upper zone groundwater 
and the aquitard) above the deep aquifer i:nay contain chromium concentrations up to I Cl rng/L. 
This is resulting in exceedances of the 0.1 mg/L deep aquifer groundwater remediation goal in a 
0.2 acre area within the original plant site boundary. This indicates that there is insufficient 
dilution capacity between the source and the nearest well. within the deep aqL1ifer to adequately 
assimilate the flux at the interface between the upper zone and the deep aquifer. Ongoing 
extraction from well DW-8 is maintaining hydraulic containment. Continued monitoring of the 
groundwater affinns that the area of the plume is limited and stable. 
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2. Site Chrono ogy 


This chapter provides a chronology (Table 2-1) of events related to the Site's discovery, 
contamination history, and overall cleanup. 

Ta.ble 2-1 Site Chronology 

EPA-lead Activities Start Date End Date 

United Chrome Products begins operations 


Discovery 


ODEQ surface water/sediment sampling and referral to EPA 


Hazard Ranking Site (HRS) Assessment (Score = 31 .7) and Site 

Inspection 


Proposed ta National Priorities List (NPL) 


Final NPL Listing 


Remedial Investigation and Feasibility (Rl/FS) Wort. Plan Approved 


Emergency Removal Action (8, 130 gallons of liquids/11 ,000 pounds 

of solids) 


Remedial Investigation (RI) 


Feasibility Study (FS) 


Public Comment period on Rl/FS (no separate Proposed Plan) 


Record of Decision 


Remedial Design and Construction of Groundwater Extraction and 

Treatment System (GETS) 


United Chrome Products building removed (foundation remains) 


Upper Zone Groundwater Extraction and Treatment (Phase I) 


23 extraction wells/6 monitoring wells 


Re-route surface water to northern perimeter of site 


Deep Aquifer Groundwater Extraction and Treatment (Phase II) 

2 injection wellsn extraction wells/8 monitoring wells = 17 total 


Administrative Order issued by EPA to the City to operate the upper 

zone GETS 


First Explanation of Significant Differences (ESD) 


Preliminary Clcseout Report (PCOR) 


Total chromium MCL revised from 0.05 mg/L to 0.1 rng/L 


Lodging of Consent Decree by US District Court 


First Five-year Review 


Second Five-Year Review 


Third Five-Year review 


Second ESD 


1956 


11 /01 /1982 


07/02/1985 


09/21/1984 

11101/1984 

08/19/85 

02/04/1987 

08{15/1988 

01/01/1980 

08/11 /1991 

1985 

07/01/1979 

1983 

06/27/1983 

09/09/1983 

09/21/1984 

0913011984 

11 /06/1985 

02/01/1985 

08/19/1985 

09/09/1985 

09/12/1986 

09/11/1987 

03/30/1998 

12/1 1/2004 

02/28/1 990 

Ongoing 

08107/1989 

12120/1991 

12/1911991 

07/30ti992 

10/14/1992 

11 130/1992 

03/24/1998 

03/31/2003 

08/2812010 
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PRP-Lead Activities 


Upper Zone Infiltration Basin and Trench Operations 


·Chemical Reduction treatment followed by discharge to Publicly


Owned Treatment Works (City POTW) 


Discontinue. Partial (Reducing) Treatment; all ex1racted water 


to City POTW 


Clean Chromium Contaminated Sediment from Onsite Culvert and 

Plug with Concrete 


Abandon Upper Zone Wells EW-1. PL-2. PL-3. PL-4, PL-5, BG-2, 

MW-2.A. and Deep Aquifer Well DW-7 . Convert Deep Aquifer Wells 

DW-9 and DW-10 from Injection to Ex1raction Wells 


Abandon Upper Zone Wells EW-19, EW-22, EW-24, EW-25, EW-26, 

SW-3, PZ-A, PZ-C and PZ-E 


Abandon Upper Zone Wells SW-2A and SW-4, and Deep Aquifer 

Wells OW-3A, OW-6 and DW-19 


Abandon Upper Zone Wells EW-8 , EW-28 and EW-29, and 

decommission Infiltration System in Conjunction with Upper Zone Soil 
Excavation (400 cubic yards) 

Treatment Infrastructure Removed and Building Decommissioned 

Upper Zone Soil Excavation Project (1,956 tons of soil excavated and 
transported to Chemical Was!e Management, Arlington, Oregon for 
stabilization and disposal) 

Abandon Upper Zone Wells EW-17, EW-18, EW-20. EW-21 , BG-1, 
MW-1, PL-1, PZ-D, PZ-F and Deep Aquifer Wells DW-11, DW-14, 
DW-16 and DW-17 

Level I and Level 11 ecological risk screening for active (offsite) ditch 
conducted 

Abandoned ditch remedial design and construction. 

Pumping at Upper Zone extraction wells EW-5, EW-6, EW-9 and EW
15, and Deep A quifer extraction wells DW-8 and DW-9 discontinued 

Active (offsite) ditch sediment bioassay testing performed 

lnspeciion and evaluation of existing Site cover 

All remaining upper zone extraction and monitor wells abandoned. 

Targeted deep aquifer groundwater pumping resumes at well DW-8 

Continue deep aquifer rebound monitoring program 

Soil excavation from six areas within proposed E&ES boundary 

(470 cubic yards) 

References : 

1. 	CERCLIS United Chrome Products Site, Corvallis, Oregon. 
United Chrome Products Region 10 Superfund Home Page 

2. 	CH2M HILL Files. 

3. 	 City of Corvallis Public Works Wastewater Treatment Plant Files 

Start Date 

08/01/1988 

06/01/1992 

03/02/1995 

07/01/1991 

06/01 /1996 

05/01/1997 

05/01/1998 

08/15/2000 

03/15/1999 

09/11/2000 

06/01/2001 

03/01i2003 

10/1/2003 

04/01/2005 

4/1/2006 

06/20/2007 

02/04/2009 

10/112009 

07/25/2011 

End Date 

09/01/2000 

03/02/1995 

Ongoing 

10/01/1991 

06/30/1996 

05/31/1997 

05/31/1998 

08/31/2000 

04/1511999 

10/04/2000 

06/15/2001 

06/30/2004 

06/30/2005 

12/11/2004 

07/30/2005 

07/18/2006 

06/22/2007 

Ongoing 

Ongoing 

07/28/2011 
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3. Background 

This chapter presents a briefoverview of the Site's physical characteristics, discove.y 
contamination history, and investigations leading up to the current w1derstanding of the Site 
conditions as presented in the Remedial Investigation and Feasibility Study Report for the United 
Chrome Products Site (CH2M HILL, Ecology and Environment, 1985). The purpose of this 
chapter is to desc.ribe the threat the Site posed to human health and the enviromnent al the time 
ot' the ROD. New infomiation obtained through the course of subsequent design investigations 
and PRP-LTR operations, with the potential to affect the remedy's long-term protectiveness, is 
presented in the Technical Assessment provided in Chapter 7 of this docmnent. 

3.1 Physical Characteristics 
This section provides information on the Site's physical characteristics including location 
information and a description of the hydrogeologic stnita tmderlying the Site and the 
interconnected surface water drainages affected by historical chromium releases. 

3.1.1 Location Description 
The Site is a former in<lustrial hard-chrome plating facility located at 2000 Airport Road, in the 
Airport and Industrial Research Park (airport complex), approximately3.5 miles south of 
Corvallis, Oregon (Figme 3-1). The 1.5-acre site is relatively .flat with an average ground surface 
elevation of 240 feet mean sea level (msl) . 

The Site is situaced in a sparsely populated section of Benton County at the sou them limits of the 
urban grO\vth boundary for the City of Corvallis. Benton County is located in the heait of the 
Willamette Valley in west-central Oregon. With approximately 78,000 residents, Benton County 
is the 11th largest cow1ty, in terms ofpopulation, in Oregon. The residential area nearest to the 
Site is located approximately 4,400 feet to tf1e northeast along State Highway 99W. There are 
approximately 50 homes in this area that obtain drinking water from private wells. Sampling of 
these "vells showed no contamination; these wells are well beyond the boundary of the 
groundwater which is currently contained within the original United Chrome plant boundary. 

Sensitive Habitat 
One national wildlife refuge, the William L. Fiuley Refuge, is located within 5 miies of the Site. 
The refoge contains a variety of wildlife habitats such as wetlands, prairies, riparian and upland 
forests and cultivated farmlands. The refuge also provides important wintering habitat for the 
dusky Canada goose, a species of concern within the Pacific Flyway, and six other subspecies of 
Canada geese. Several endangered plants and the endangered Fender's blue buttertly ~tlso occur 
within the refuge boundaries. According to U.S. Depatt ment of Fish and Wildlifo information, 
the refuge receives about 60,000 visitors a year. 
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Figure 3-1. Vicinity Map 
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Although soils and vegetation may exhibit one or more characteristics typical of a wetland, the 
United Chrome Site was not identified as a wetland through the Oregon Division of Lands Local 
Wetland Inventory (National Wetland Inventory, Wetlands and Hydric Soils, Soutlmn Corvallis, 
2000). Mapping (Corvallis General Flood Hazard Map, 2000) also shows that the Site is above 
the 100-year floodplain. 

3.1.2 Hydrogeology 
The hydrogeology beneath the Site is characterized by two water-bearing zones separated by an 
aquitard. The uppermost water-bearing zone (upper zone), which occurs at depths between 
ground surface and 20 feet below ground surface, is comprised of silt and fine sand with low 
pemteability and variable saturated thickness. 

Beneath the upper zone is the upper aquitard, a layer of stiff, silty clay varying in thickness from 
1.5 to 5.5 feet. Beneath the upper aquitard is the lower water-bearing zone (deep aquifer), which 
occurs at depths of approximately 25 feet to 45 feet bgs beneath the Site, extending to a depth of 
75 feet bgs to the northeast (Figure 3-2). The deep aquifer is comprised of sand and silt
cemented gravel capable of supplying water for domestic, commercial, and industrial uses. 

Horizontal groundwater flow velocities are approximately 9 feet per year in the upper zone and 
44 feet per year in the deep aquifer. Groundwater also flows vertically down from the upper zone 
to the deep aquifer at a rate of 11 feet per year. Groundwater in both zones flows in a 
northeasterly direction, ultimately discharging to the Willamette River about two miles away. 

3.1.3 Surface Water Hydrology 
In 1990 a bypass ditch was constructed around the northern perimeter of the Site to hydraulically 
isolate the upper zone (under high water table elevation conditions) from the stomr-vater 
drainage network. Most onsite surface water now infiltrates down through the soil column to the 
upper zone. 

Prior to construction of the bypass ditch, surface water nu10ff drained overland to shallow 
drninage ditches bordering the west and north margins of the Site. Runoff from these drainage 
ditches discharged to a deep culvert passing beneath the Site. From this culvert, surface water 
flowed east to Airport Place and then norih to Airpori Road. The ditch parallels Airport Road for 
approximately VS miie before flowing southeast beneath the railroad tracks and State Highway 
99W where it discharges to D1y Creek. Dry Creek flows northeast for approximately 1,500 feet 
where it converges with tl1e West Fork of the Booneville Slough. The Booneville Slough 
eventually merges with the Willamette River approximately one mile below (noith ot) their 
conf1ueuce. 
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Figure 3-2. Generalized Hydrogeologic Cross Section 
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3.2 Land and Resource Use 
The land smTounding the Site is owned by the City and cunently st1pports agricultural (non-food 
grass seed), aviation, and light industrial tise. The Site is bounded by a City of Corvallis Airport 
runway and taxiway to the south and west; agricultural land, a storm water drainage bypass ditch. 
and CoEnergy (propane distributor) to the north; undeveloped property, airplane hangars, and 
Bertea Aviation to the east; and Fenill Gas (propane distributor) to the south. The Site and all 
contiguous property are owned by the City of Corvallis. 

The Site is zoned under the City of Corvallis Comprehensive Land Use Plan and the Airport 
Master Plan as general industrial.Most of the United Chrome property is currently leased to 
Helicopter Transport Services for use a.<; an equipment staging area. CoEnergy leases the 
northeast corner of the site for trnck parking and propane distribution. An above-ground fuel 
farm is planned for this po1tion of the airp01i property. 

Institutional controls for both soils and groundwater will remain in place until remedial action 
goals are reached. This includes restrictions on use of groundwater and activities that may 
compromise the integrity of tlte soil direct-contact cover. 

With respect to current groundwater use, there are no known groundwater users within Yi mile of 
the Site. The nearest residential drinking water wells are located approximately 4,400 feet 
northeast of the Site along State Highway 99W. The City also has two inactive \vater supply 
wells in the area. The nearest well, identified as CW-3, is located approximately 700 feet 
northeast of the Site~ with a second well approximately 3,000 feet northeast. AlthongJ1 the wells 
are still in place, the pumps and wellhead piping have been removed, and the City has no plans to 
put these wells back in service. All drinking water for the Airport Industrial complex is delivered 
by underground pipeline from the City's Taylor Water Treatment Plant (Willamette River) or the 
Rock Creek Water Treatment Plant (Rock Creek watershed). 

Under Oregon Revised Statute 536.340 and Oregon Administrative Rule 690-500 to 520, the 
Oregon Water Resources Department may classify groundwater resources for cuffent and future 
specific uses. The Site lies within the Mid-Willamette Basin, and as such, groundwater has been 
designated to supp01i a broad array ofuses including drinking. The OVv'RD's cla<>sification for 
deep aquifer groundwater would be consistent with EPA's Class IIA/IIB destgnation, 
groundwater that is a cmTent (IIA) or future (IIB) drinking water source. MCLs are, therefore, 
relevant and appropriate for this Class IIB aquifer. 

Upper zone groundwater, due to seasonal limited availability (i.e .. the zone typically does not 
produce any groundwater in late summer/early fall) and low yield (i.e., less than 150 gallons/day 
when avai table), would align ·with EPA Class III groundwater, which is described as water th8t is 
not a current or potential source of drinking water. The upper groundwater zone yields \.vhich 
range from zero to 594,000 gallons/month are insufficient from any depth within the 
Classification Review Area to meet the requirement of supplying the needs of an average family 
(i.e., year-rOlmd consistent production of> 150 gallons/day); therefore, it is not a somce of 
ctment or potential drinking water. 

Class III groundwater is further subcategorized primarily on the basis of the degree of 
intercormection with surface waters or adjacent groundwater units containing groundwater of a 
higher class, in this case, the Class IIB deep aquifer which is a potential source ofdrinking water. 
Subclass ITTA groundwaters, such as the upper zone gr0tmdwater, have a high-to-intermediate 
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degree of interconnection to adjacent groundwater of a higher class or to surface waters. With its 
high-to-intermediate degree of interconnection to the Class IIB deep aquifer, the upper zone 
groundwater is designated a.s Class IIIA and is not a -source of current or potential drinking 
water. 

Because the Class IIIA upper zone is not a potential source of drinking water, the MCL is not 
appllcable nor relevant and appropriate. Rather, the upper zone remedial go'al of 10 mg/L was 
developed for protection of the deep Class IIB aquifer and represents the minimum cleanup 
required to protect the potential drinking water supply . . 

The 1992 Consent Decree, Civil Action 92-6232-HO, Section VIB - Performance of the Work by 
the City Remedial Action, paragraph 6.9, requires the City to adopt measures that restrict 
groundwater use or pumping wells or any other activities that could jeopardize the remedy or 
create a threat to human health or the environment. In accordance with these requirements, the 
City estabiished a 1,250-foot by 1,250-foot groundwater pumping exclusion zone around the Site 
(Figure 3-3). 

The Willamette River is the primary drinking water source for the City of Corvallis and also 
supports wam1-water species such as large-mouth and small mouth bass, crappie, bluegill, 
catfish, and ca1p, and cold-water species tlrnt include sturgeon and cut-throat trout. The 
Willamette River also suppo11s anadromous fish passage including Endangered Species Act
listed Chinook salmon and steelhead trout. 
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Figure 3·3. United Chrome Site Groundwater Pumping Exclusion Area 
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3.3 History of Contamination 
United Chrome Products leased the site property from the City and began electroplating 
operations in 1956. In the same year, the operators created a dry well outside the southwest 
building comer. The dry well consisted of an approximate 12-inch-diameter, 10-foot long, 
vertically orientated corrugated metal pipe with random perforations along its length. 

Between 1956 and 1975, one plimary somce of contamination was the dry well used to dispose 
of floor drippings, washings, and product rinsate collected within a building sump. Quantities of 
waste disposed in this manner are unknown, but were estimated by the facility operator to be 
approximately 1,000 gallons per year. The dry well annular space was discovered and backfilled 
during the September 2000 upper zone soil excavation. 

Other probable sources of contamination include leakage from the two plating tanks located 
inside the building, and spillage from the acid and caustic storage tanks maintained outside the 
building, north of the dry well. United Chrome Products ceased operations in early 1985 and sold 
the equipment and building contents in May 1985. 

3.3.1 Discovery 
Contamination at the United Chrome Products site was initially discovered during Oregon 
Depa1tment of Environmental Quality Resource Conservation and Recovery Act compliance 
inspections. These inspections resulted in subsequent surface water and sediment sampling by 
ODEQ staff beginning in November 1982. Based on the results ofthis samp1ing, ihe site was 
referred to EPA for a Hazard Ranking Site Assessment in 1983, which yielded a score of 31.7 
and eventual placement on the EPA National P1iorities List on September 21, 1984. 

3.4 Initial Response 
Accumulated sludges from the two plating tanks were removed from the site in 1982 and 
disposed under ODEQ guidelines. In 1983, following two ODEQ Notices of Violation, United 
Chrome Products removed chromium sludge from a disposal pit and placed the material in drnms 
that were later disposed at a RCRA-pennitted land disposal facility. EPA placed the Site on the 
NPL because of suspected surface water, soil, and groundwater contamination. EPA also 
conducted an emergency removal action at the Site from July to November 1985 that included 
removal of 8, 130 gallons of chromium-contaminated liquid from tanks and containers, and 
11 ,000 pounds of chromium-contaminated soil. 

3.5 Basis for Taking Action 
Under the Comprehensive Environmental Response, Compensation and Liability Act, EPA 
conducted a Remedial Investigation/Feasibility Study which was completed in August 1985 by 
EPA conn·actors, CH2M HILL and Ecology & Environment, Inc. Because the facility was still 
active during the RJ, contamination beneath the facility building was not characterized. The R1 
confinned ihe presence of high levels of chromium in soil and groundwater, and in surface water 
and sediment dovmstream of the Site. 

Soil in the vicinity of the dry well had the highest levels of chromium observed onsite. 
Concentrations ranged from 200,900 mi1ligran1s per kilogram at the smface to 29,500 mg/Kg at a 
depth of 12 to 15 feet below ground surface. At other soil sampling locations around the building 
perimeter, chromium concentrations were significantly lower with a maximum observed 
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concentration of l ,680 mg/Kg detected in surface soil samples and 1,350 mg/Kg detected in 
samples collected at a depth of 20 feet bgs. 

Groundwater samples collected from monitoring wells screened in the upper zone revealed a 
plume approximately 150 feet wide extending approximately 400 feet no1theast ( downgradient) 
from the dry well and plating tanks. Chromium concentrations ranged between 142 and 689 
milligrams per liter. Groundwater samples from deep aquifer monitoring wells revealed a plume 
between 200 and 300 feet in width and 400 feet in length with chromium concentrations ranging 
between 0.7 and 6.5 mg/L. 

Surface water samples collected from nearby drainage ditches and locations downstream of the 
Site revealed chromium concentrations between 0.08 and 4.3 mg/L. Sediment samples sho\-ved 
chrnmium concentrations between 48 mg/Kg and 27,900 mg/Kg. Chromium was detected in the 
surface water (0.08 mg/L) and the sediment sample (52 mg/Kg) collected from the Booneville 
Slough location. 

3.5.1 Public Health and Environmental Impacts 
Al1hough a baseline risk assessment was not conducted during the RI, laboratory testing 1evealed 
chromium concentrations in groundwater at levels approximately 10,000 times higher than the 
0.05 mg/L drinking water standard in place at that time (the MCL was subsequently revised 
upward to 0.1 mg/L). Accordingly, the greatest human health threat was offsite d1rornium 
migration and ingestion of contaminated groundwater by residents living northeast of the Site. 

In an on-site drainage ditch, surface water samples revealed hexavalent cl1romium concentrations 
approximately 400 times higher than the chronic freshwater ambient water quality criteria of 
0.011 mg/L. Stonn water was re-routed to the clean perimeter of the Site. 
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4. ,Remedial Actions 


This chapter discusses implementation ofthe United Chrome remedy beginning with the 
description presented in the ROD and continuing through design, construction, and remedial 
action. This chapter also describes supplemental remedial actions taken by the City, as allowed 
under the Consent Decree, to expedite and improve the t'emedy's overall effectiveness. 

4.1 Remedy Selection 
The ROD is the regulatory instrument used by EPA to select a remedy to address current and 
future threats to human health and the enviromnent posed by exposure to hazardous substances, 
such as the chromillln-contaminated soil, surface water, and groundwater, present at the Site. The 
United Chrome ROD was signed on September 12, 1986. 

Decision documents for this Site include the original ROD and two subsequent ESDs. 

4.1.1 Record of Decision (September 12, 1986) Remedial Action Objectives 
Three public health und environmental concerns were described in the ROD: 

• 	 Protection of the public against contact with and ingestion of contaminated groundwater; 

• 	 Protection of the environment against the spread of contaminated ground water; and 

• 	 Protection of the public against contact with and ingestion of contaminated soil and 
sediments. 

The purpose for the United Chrome remediai action was to: 

"remove contamination from the confined zone (deep aquifer) and controlfurther migration 
ofcontamination from the upper unconfined zone (upper zone). Until the upper zone is 
cleaned up, it will continue to seep contamination through the confining clay (upper aquitard) 
into the underlying (deep) aquifer. " 

4.1.2 ROD Remediation Goals 
Groundwater 

The remediation goals for upper zone and deep aquifer groundwater were described in the ROD 
as follows: 

"The cleanup criteria/or the confined aquifer (deep aquifer) is 0.05 rng;I chromium, the 
drinking ·water standard, because this aquifer is considered a drinking water source and is in 
direct hydraulic connection with the local drinking water supply wells. The cleanup criteria 
[sic] for the unconfined zone (upper zone) is 10 .rng/L chromium. This concentration 
represents the minimum cleanup required to protect the local drinking water supply The 
drinking water standard of0.05 mg!L was not used because the unconfined ZOiN (upper ;:one) 
is not used as a drinking water source anywhere in the area .... " 

As explained in Section 3.2, the upper zone groundwater is designated as Class TIIA and is not a 
current or potential somce of drinking water; therefore the drinking water standard of 0.05 mg/L 
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total chromium is not applicable. However, transpo1t of groundwater from the Class IllA upper 
zone is impacting the Class IIB lower deep aquifer. 

Remedintion goals for the upper zone soils and groundwater were developed using the 
relationship between total chromium in leachate versus soil concentrations. The analysis 
detem1ined that that a concentration greater than 6,000 mg!Kg total chromium in soils and 
l 0 mg/L total clu-omium in the upper zone groundwater would result in an exceedance of the 
updated 0.1 mg/L deep aquifer groundwater cleanup levels. 

The 10 mg/L remediation goal for upper zone groundwater was established using a contaminant
transport model based on the EPA Soil Contamination Evaluation Methodology. This model was 
used to back-calculate the level of upper zone groundwater remediation necessary to protect the 
nearest water supply well; City well W-1, which is no longer used, located about 3,000 feet 
northeast (downgradient) of the Site. 

Soil 

Although the ROD included an RAO for protection of the public against contact with and 
ingestion of contaminated soil and sediments, a cleanup level for direct contact with soi l and 
sediments was not specified in the ROD. As described above, the soil cleanup level of6,000 
mg/Kg specified in the ROD was designed for groundwater protection only. This five-year 
review identifies this as an issue that will be addressed in a future ESD (See Section 8 and 
Summary Form). 

4.1.3 Remedy Description in the ROD 
The major components of the selected remedy described in the ROD included: 

1. 	 Installation of approximately 15 shallow wells (15 to 20 feet bgs) to extract chromium
contaminaied groundwater in the upper unconfined groundwater zone; 

2. 	 Installation of approximately five deep wells (35 to 40 feet bgs) to extract chromium
contaminated groundwater in the lower confined, production aquifer (the deep aquifer); 

3. 	 Installation of onsite treatment equipment (chemical reduction and precipitation) to remove 
clu·omium from extracted groundwater prior to discharge to Muddy Creek or the City of 
Corvallis POTW; 

4. 	 Constrnction of two percolation basins in the areas of the former dry well and plating tanks to 
flush the contaminated soil above the shallow groundwater table. Approximately 800 tons of 
contaminated soil were excavated during the construction of the basins and were disposed of 
at the hazmdous waste landfill facility in Arlington, Oregon; and 

5. 	 Installation of culverts in the adjacent open drainage ditch to isolate the surface drainage 
system from the inflow of contan1inated surface water and groundwater from the Site. 

4.1.4 First ESD (dated December 20, 1991) RAOs 
The RAOs remained as defined in the ROD. 
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4.1.5 First ESD Remediation Goals 
The ROD specified that the remediation goal for the deep aquifer was 0.05 rng/L total chromium, 

the federal drinking water standard at the time, because this aquifer is considered to be a 

potential source of drinking water and is in direct hydraulic contact with the local drinking water 

supply wells. 


EPA subsequently revised the National Primary Drinking Water Regulations for both the MCL 

and the MCLG for total chromium to 0.1 mg/L (Fed. Reg.526, 3528 (L 991)). 


This change became effective on July 30, 1992. 


4.1.6 Remedy Description in the First ESD 
The seven significant changes described in the .first ESD included the activities described below. 
Five of the changes (first through fifth below) were implemented durtng the construction phase 
prior to issuance of the ESD. The sixth and seventh significant changes described below 
occunecl after the ESD was issued. 

L 	 The United Chrome building was demolished and the demolition waste disposed of in an 
off.site landfill. This change was made due to the high levels of chromium dust encountered 
in the building, and because the building structure prevented removal ofhighly conwminated 
soil present around the fo1mer plating tanks. This soil was removed in August 2000. The 
foundation of the building is still present on the property and is acting as a barrier to prevent 
direct contact with contaminated soils. 

2. 	 A bypass ditch was constructed in January/February l 990 to hydraulically separate the north 
side of the airport complex storm water drainage network from the Site. 

3. 	 In addition to the two existing infiltration basins, an infiltration trench was installed to 
provide additional recharge to the upper zone to sustain groundwater pumping during the late 
summer and early fall months when natural recharge rates are low. 

4. 	 Two deep aquifer monitoring wells were converted to injection wells to counter the natural 
downward vertical hydraulic gradient between the upper zone and deep aquifer. 

5. 	 The munber ofupper zone extraction wells was increased from 15 to 23 due to the larger 
plume size. 

6. 	 The City of Corvallis publicly-owned treatment works was used to treat contaminated 
groundwater once the total amount of chromium present in the extracted ground.water 
declined to less than EPA-approved limit of 7 pounds per day (see Section 4.3.3). 

7. 	 The deep aquifor groundwater remediation goal for chromium vras changed from 0.05 mg/L 
to 0.1 mg/Las a result of EPA's revision of the drinking water MCL and MCLG. This 
change became effective on July 30, 1992. 

4.1.7 Second ESD (dated August 28, 2010) RAOs 
The RAOs remained as defined in the ROD. 
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4.1.8 Second ESDRemediation Goals 
The remediation goals remained as defined u1 the ROD as amended by the first ESD. 

4.1.9 Remedy Description in the Second ESD 
The remedy described in the ROD relied on the Site remaining industrial, with no access to 
contaminated groundwater or unacceptable exposure to residua] contamination in soils, but these 
restrictions or institutional controls were not explicitly outlined. The Consent Decree required 
the City to adopt measures to restrict groundwater use by establishing a pumping exclusion zone 
(see Section 3 .2). The City also specified exclusively industrial use of the prope1ty in its Airpo1t 
Master Plan but neither of these actions was included in a decision document to ensure that 
appropriate ICs remained in place for the long term. In addition, the prefened mechanism is now 
an Easement and Equitable Servitudes between the cunent or any future property owner and the 
state of Oregon. 

The major components described in the second ESD included: 

l . 	 Document implementation of the groundwater exclusion zone that encompasses all 
groundwater contaminated with total chromium above the MCL within which 
extraction or use of the groundwater for consumption or other use, except as to 
treatment, monitoring, temporary dewatering related to the response action, is 
prohibited; 

2. 	 Prohibit residential use of areas where levels of chromium in soil exceed acceptable 
risk levels for so long as contamination remains above levels that allow for unlimited 
use and unrestricted exposure; and 

3. 	 Restrict industrial and commercial uses ofthe Site to prevent unacceptable exposure 
to residual contamination. 

Development of the E&ES is now occurring in preparation of signature by the City of Corvallis 
and the state of Oregon. Soil remediation goals have been established through a site-spec.ific risk 
assessment; these will be formalized in an upcoming ESD. 

4.2 Remedy Implementation 
The \Nork was separated into two phases. A summary of the Phase I and Phase II work is 
provided in the foll owing subsections. 

4.2.1 Phase I 
Phase I design and remedial construction included: 

• 	 Decontamination and demolition of the vacant United Chrome Products building. 
Decontamination water was collected and stored in a temporary storage tank for treatment in 
the onsite treatment system. Demolition debris was transported to Valley Lnndfill's Coffin 
Butte facility in Corvallis, Oregon. The building foundation was not removed and is now 
acting as a barrier to prevent direct contact with contaminated soils. 

• 	 Excavation and disposal of highly contaminated soil from the former dry well and plating 
tank areas. Approximately 800 tons ( 400 cubic yards) of soil was removed and transported to 
the Chemical Waste Management facility in Arlington, Oregon. 
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• 	 Installation of23 extraction wells (versus the 15 proposed in the ROD) and associated 
conveyance piping and well controls to pump contaminated groundwater from the upper zone 
to the onsite pretreatment system. Six piezometers and six monitoring wells were installed to 
allow for monitoring of remedial action progress. 

• 	 Construction ofextracted groundwater influent and effluent holding tanks, installation of a 
skid-mounted chemical reduction and precipitation pretreatment system and setup of an 
office/laboratory trailer for use by operations and maintenance staff. The City of Con1allis 
later modified the treatment system to add two 6,000-gallon sludge thickening tanks that were 
placed behind the pretreatment system. 

4.2.2 Phase II 
Phase II design and remedial constrnction included: 

• 	 Installation of seven deep aquifer extraction wells (DW-2, DW-8, DW-12, DW-13, DW·-14, 

DW-15 and DW-16) and associated conveyance piping and well controls; 


• 	 Conversion of two monitoring wells to injection wells (DW-9 and DW··lO) and installation of 
two new monitoring wells (DW-18 and DW-19); 

e 	 Reconstruction ofwell DW-3 (DW-3A) and replacement ofupgradient wells DW-4 and ow.. 
5 with a new well DW-11; 

• 	 Construction of the bypass ditch to reroute surface water drainage around the perimeter of the 
Site; and 

• 	 Construction of a chemical storage building to house onsite treatment system chemicals. 

The Phase I and Phase II design and construction was performed by EPA. The City of Corvallis 
then assumed the responsibility for the remedial action pursuant to the 1989 Administrative 
Order and the 1992 Consent Decree. 

4.2.3 Institutional Controls and Other Evaluations 
The Third Five-Year Review concluded residual contamination in soils and groundYvater is at 
levels such that ICs are wan-anted. Institutional controls and evaluations completed after the 
2003 Third Five-Year Review are described in Section 5 below. 

4.3 System Description and Operations 
This section briefly summarizes general information related to operation of the groundwater 
extraction wells, infiltration system, and the onsite treatment system. For the time period covered 
by this five-yeai- review, a majority of the groundwater- related activities was associated with 
abm1doning the last group of upper zone monitoring and extraction wells, and routine monitoring 
of the seven remainirrg deep aquifer wells (DW-1, DW-8, DW-9, DW-10, DW-12, DW-13 and 
DW-15). 

4.3.1 GroundwaterExtraction Wells 
UpperZone Well Description 

The upper zone grow1dwater system (Figure 4-1) was comprised of 23 extraction wells and six 
monitoring wells. Each extraction well was 5 inches in diameter and approximately 20 feet deep. 
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All upper zone groundwater extraction wells, conveyance piping and other associated 
infrastructure have subsequently been removed and recycled or disposed. 

Upper Zone Operations 
The upper zone groundwater extraction system operated for 15.3 years recovering 31,955 pounds 
of chromiwn from 31.3 million gallons of treated groundwater. Average groundwater extraction 
rates ranged from zero to 594,000 gallons per month ( 16 gallons per minute). Monthly extraction 
rates declined steadily beginning in May 1991 (Figure 4-2) as individual wells were shut-off 
after reaching the 10 mg/L chromium ROD performance standard. Shutting wells down in an 
incremental manner made recharge available to other well locations, thereby accelerating the 
overall cleanup rate. 

Deep Aquifer Well Description 

The final deep aquifer system was comprised of a total of 17 wells: two injection wells, seven 
extraction wells and eight monitoring wells (Figure 4-3). Each extraction well was 5 inches in 
diameter and varied in depth between 3 5 and 70 feet. Because of the relatively low chromium 
concentrations present in deep aquifer groundwater, all treatment was perfom1ed at the City 
POTW. 

The deep aquifer conveyance piping also contains a side lateral that enables all, or a portion of 
the fiow, to be diverted to the upper zone infiltration basins. This capability has never been used. 

One other feature that distinguishes the deep aquifer extraction well design from the upper zone 
is placement of the pumps, which were set high in the well casing near the top of the well screen 
at depths between 25 and 35 feet. 'TI1e rationale for this action was to focus groundwater 
'-'Vithdrawals at the top of the deep aquifer where chromium concentrations were the highest. 
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Figure 4-1 . Upper Zone Groundwater ExtractionWell Layout 
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Figure 4-3. Deep Aquifer Groundwater Extraction Well Network 
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Deep Aquifer Operations 

The deep aquifer groundwater extraction system has been operating for 13 .3 years recovering 
146 pounds of chromium from 54 million gallons of treated groundwater. Average groundwater 
extraction rates ranged from 123,970 to 778,840 gallons per month (2.8 to 20 gallons per 
minute). The extraction system operated full-time between August 1991 and December 2004 
except for a 55-clay shutdown from September to November 2000 for the upper zone soil 
excavation work . The total monthly extraction rate was highest when all seven wells were in 
operation and gradually declined as individual wells met the 0.1 mg/L ROD performance 
standard and were turned off. By February 1997, well DW-8 was the only extraction well still in 
operation. All groundwater extraction was discontinued in December 2004. Sampling and 
analysis ofdeep aquifer groundwater revealed a rebound in chromium concentrations at the three 
monitoring well locations closest to the original source. The City of Corvallis continued to 
monitor these wells to determine concentration trends over time (Figure 4-4). Because the 
rebound in contaminant concentration was limited to the immediate source area, several quarters 
ofdata were collected. Based on the analysis of this data, targeted pumping at one deep aquifer 
well (DW-8) was resumed in February 2009 to address the rebound condition. Subsequent 
monitoring exhibited a marked decline in chromium concentrations. The targeted pumping 
program was suspended on September 22, 2009 after observing significant chromium 
concentration reductions at two of the three monitoring well locations. The quarterly sampling 
from December 2009 to September 2010 indicated a rebound in chromium concentrations to 
levels comparable to those observed in December 2008, just prior to the temporary resumption of 
pumping. The rebound condition is attributed to a natural ve1tical hydraulic gradient that 
continues to transport some amow1t of contaminated groundwater from the upper zone to the 
deep aquifer. 

Targeted pumping was then resumed at extraction well DW-8. At this time, DW-8 is the only 
operating grotmdwater extraction well. This level of pumping is maintaining hydraulic 
containment and continued monitoring of the groundwater affirms that the area of the plume is 
limited and stable. 

4.3.2 Infiltration System 
Two infiltration basins, m1 injection trench and two deep aquifer injection wells were used at the 
Site as a means to introduce potable water to the upper zone and deep aquifer to accelerate the 
overall remediation effort. 

Between August 1988 and September 2000, 17.2 million gallons of potable water was flushed 
through upper zone soil using the infiltration basins and trench. Th.is amount is equivalent to 
56 percent ofall grotmdwater pumped from the upper zone. Ofthe 17.2 million gallons of 
i1~ection water, 59 percent (10.2 million gallons) was delivered through Basin 1, 22 percent (3.8 
million gallons) through Basin 2, and 19 percent (3 .2 million gallons) through the infiltration 
trench. 

During the early phases of upper zone remediation, when all 23 extraction wells were in 
operation, infiltration rates varied from a low of 105,300 gallons per montl1 during the winter 
months to 549,000 gallons during the summer. However, as individual extraction wells were shut 
down, the monthly infiltration rate gradually declined. The infiltratjon basins were 
decommissioned in September 2000 in conjw1ction with the upper zone soil excavation. An 
attempt to reuse the Basin 1 footprint in January 2001 was unsuccessful due to the low 
permeability of material used to backfill the excavation. The infiltration trench was also 
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temporarily restarted in September 2001 but was turned off once it was determined the recharge 
did not benefit extraction well EW-9. 

From June 1998 to July 2000, a subsurface soil investigation was conducted to verify the 
infiltration basin's flushing effectiveness. Based on the results from this sampling effort. several 
areas of soils exceeding che soil remediation goal were identifieJ. The City excavated l,956 tons 
of soil containing chromium at concentrations greater than 6,000 mg/Kg. This material was 
transpo1ted to the Chemical Waste Management facility in Arlington, Oregon. 

The two deep aquifer injection wells were operated to inject enough water to maintain a neutral 
ve1tical hydraulic gradient between the upper zone and deep aquifer to reduce contaminant 
transport to the deep aquifer groundwater from infiltrating upper zone groundwater. 

Between August 1991 and February 1994, 5.5 million gallons of City municipal water was 
injected into the deep aquifer through wells DW-9 and DW-10; an amount equivalent to 
11 percent of all grorn1dwater pumped from the deep aquifer. An attempt was made to maintain 
injection rates at approximately 5 gpm. However, the injection rate had to be decreased during 
the winter months to prevent artesian conditions. Due to its ineffectiveness, the deep aquifer 
injection system was shut down in Febrnary 1994. 

4.3.3 Groundwater Treatment System 
The groundwater treatment system was purchased ac:; a package unit from Wastewater Treatment 
Systems _in 1988 and was installed dming the Phase I construction effort. 

While the treatment system was in operation, chromium removal from the ground,vater influent 
stream was perfonned as follows: 

• 	 Step L Groundwater stored in the influent holding tanks was pumped to the first reaction 
chamber where sulfuric acid (acidification) was added to lower the pH to approximately 2.5. 
Sodium metabisulfite was also added in the acidification chamber to chemically reduce 
hexavalent chromium to trivalent chromium. 

• 	 Step 2: Water then flowed into a second chamber (neutralization) where sodium hydroxide 
was added to raise the pH to 8.5, resulting in the fo1mation ofchromium hydroxide particles. 

• 	 Step 3: From the neutralization chamber, water flowed into a third chamber which was 
configured as a lamella clarifier. Prior to entering the clarifier, anionic polymer was added to 
he1p the smaller chromium hydroxide particles aggregate into larger floe. The floe settled to 
the bottom of the lamella fanning a sludge. The sludge was then pumped to a thickening 
tank. The treated effluent was pumped from the clarifier to a clear well and through a bag 
filter (effluent polishing) into the etnuent holding tanks. 

• 	 Step 4: Sludge formed in the thickening tanks was then pumped to a filler press, resulting in 
the formation of a blue-colored dry solid. The dry solid was placed in a <lrnrn and transfeITed 
to a roll-off box for shipment to the Chemical Waste Management facility {n Arlington, 
Oregon. Water removed by the filter press was returned to the influent holding tanks. 
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System Operations 

In July 1991, the City proposed a 10-pound-per-day discharge limit (local limit) for the Site in 
accordance with National Categorical Pretreatment Limits ( 40 CFR Chapter I, Subchapter N Part 
403 ). In January 1992, EPA approved a 7-pound per day discharge limit. During the local limit 
operations phase, up to 7 pounds per day of partially treated groundwater (14,000 gallons of 
upper zone groundwater or 3 .8 million gallons of deep aquifer groundwater) cou[J be discharged 
to the City POTW for treatment. In March 1992, the onsite treatment plant was mod[fied to allow 
for full or partial operation of the chemical reduction treatment step and the plant was operated in 
this mode until March 1995. 

The chromium concentration in upper zone groundwater processed through the treatment plant 
dropped steadily during the first several years of operation from 1,923 mg/Lin August 1988 to 
59 mg/L in March 1992. Between March 1992 and March 1995, when the treatment plant was 
operated primarily in the reduction- only mode, chromium concentrations declined from 59 mg/L 
to 17 mg/L. Between March 1995 and December 2002, when no onsite pretreatment was 
performed, chromium concentrations generally varied between 10 and 15 rng/L. Deep aquifer 
groundwater was treated onsite between August 1991 and March 1992 Due to low chromium 
concentrations and higher volmnes, in March 1992, all deep aquifer groundwater was discharged 
to the POTW for treatment. 

4.3.4 Performance Monitoring Program 
Grourt:dwater extraction and treatment system performance monitoring is conducted in 
accordance with the requirements of a pumping plan. The pumping plan has been revised six 
times since 198 8 (Table 4-1 ). As experience with operation ofthe groundwater extraction and 
treatment system increased, monitoring frequencies were generally reduced. Additionally, \Vhen 
perfo1mance monitoring showed that an extraction or monitoring well achieved the ROD 
performance standard, the monitoring frequency was reduced or eliminated altogether. 

The current performance monitoring program for the pulsed pumping program implemented in 
February 2009 (Pumping Plan, Amendment No. 6 CH2M HILL, 2009) specifies requirements 
for groW1dwater sampling. During the pulse-on and pulse-off cycles, groundwater samples are 
collected from wells DW-2, DW-8 and DW-9 on a quarterly to semiammal basis. Grom1dwater 
sampling at monitoring w·ells DW-12, DW-13 and DW-15 is performeJ on a semiannual basis. 
Sampling at wells DW-1 and DW·-10 will not be performed unless unusual conditions \Varrant. 



4-14 

Table 4-1 Well Abandonment History 

Wells Abandoned 
Abandonment Date 

Event Penormed Upper Zone Deep Aquifer 

Phase 1 June 1996 	 EW-1 , PL-2, PL-3,PL-4, PL-5, BG-2, DW-7 
MW-2A 

Phase 2 May 1997 	 EW-19, EW-22 , EW-24, EW-25, 
'e/1/-26, SW-3, PZ-A, PZ-C, PZ-E 

Phase 3 May 1998 	 SW-2A, SW-4 DW-3A. DW-6, DW-18, DW-19 

Phase 4 Sep1ember 1990 	 EW-8, EW-28, EW-29 

Phase 5 June 2001 	 EW-17, EW-18, EW-21, EW-20, DW-11, DW-14, DW-16, 
BG-1 , MW-1, PL-1, PZ-D, PZ-F DW-17 

Phase 6 June 2007 	 EW-2, EW-3, EW-4, EW-5, EW-6, 
EW-7, EW-10, EW-11, EW-12, 
EW-13, EW-14, EW-15, EW-16. 
EW-23, EW-27, MW-3, PZ-B, SE-2A 

. 4.4 Operation and Maintenance Costs 
O&M costs for the Site were estimated in the Feasibility Study at $26] ,000 per year for the first 
five years of operation. Based on City information, actual O&M costs for the GETS averaged 
approximately $247,000 per year between 1989 and 1993, then declined steadily from $247,000 
per year to approximately $25,000 per year between 1994 and 2001. Since 2002, average yearly 
costs have averaged between $25,000 and $35,000 per year. 
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5. Progress Since the Last Five-Year Review 


Synopsis 
The protectiveness statement in the third five-year review (United Chrome Products Superfimd 
Site Corvallis, Oregon Five-Year Review Report, EPA, 2003) stated: 

A protectiveness determination ofthe rernedy at the United Chrome Products site cannot 
be made at this time until fi1rther infimnation is obtained Further information to 
determine ·whether the remedy currently protects human health and the environment v,:ill 
be obtained by the data collection and ecological evaluation ofthe dmvn-gradient 
drainage ditches and surface water. It is expected that these actions HJill take. six months 
to complete, at which time a protectiveness determination will be 1nade. The soil and 
lower aquifer remedy currently protects human health and the environment because the 
site is fenced and not being used and the area a/the lower aqujfer ·with contamination 
above the chromium MCL is not being used as drinking water. Additional actions 
described in the recommendations ... are needed to ensure long-term protectiveness. 

The issues identified in the third five-year review included: 

( 	 Although no specific cleanup standard for direct contact with soil was identified in the 
ROD, the upper zone remedy is not expected to achieve futther chromium concentration 
reductions in upper zone soils. The levels currently present will prevent the site from 
achieving an unlimited use and unrestricted exposure status. 

2. 	 Concerns have been expressed in the past about subsurface contamination that might be 
present beneath the concrete floor of the former United Chrome Products building. 
Subsurface soil sampling performed beneath the floor dming a July 2000 investigation 
did not reveal the presence of elevated chromium concentrations (United Chrome -
Phase 2 Upper Zone Groundwater Source Investigation Results (CH2M Hill August 
2000). 

3. 	 The deep aquifer remedy was not successful in blocking or controlling the drainage of 
chromium- contaminated groundwater infiltrating from the upper aquitard. Consequently, 
it is unlikely that the ROD perf0tmance standard for deep aquifer groundwater can be 
achieved, and compliance demonstrated, at two of the eight remaining well locations. 

4. 	 Concerns regarding historical chromiwn contamination detected in offsite sediments have 
also been raised. 

The recommendations identified to address the issues in the third fi ve-year review included: 

l. 	 Evaluate the hydrogeology and contaminant transport between the soil, upper zone, upper 
aquitard, and lower aquifer as necessary to understand the causes of the recent 
groundwater contami.nam trends. Based on the results of rhis evaluarion, re-evaluate the 
clean-up levels and current remedial approach. 

2. 	 Implement additional institutional controls for land and groundwater use restrictions as 
needed. 
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3. 	 Collect data on site-related contamination in the down-gradient drainage ditches and 
water bodies, and then evaluate the ecological risks posed by these sediments. 

Follow-up actions since the 2003 Five-Year Review 

I. 	 Evaluation of contaminant transport and hydrogeology: 

The City implemented a monitoring program in December 2004 to confirm that 
groundwater remediation goals could be maintained. Laboratory analysis results from 
monthly and quarterly sampling of the upper zone monitoring wells between January 
2004 and September 2005 confinned that the 10 mg/L total chromium remediation goal 
had been met at each well location in the upper water-bearing zone. 

By Febrnary 1997, well DW-8 was the only extraction well still in operation. All 
groundwater extraction was discontinued in December 2004. Sampling and analysis of 
deep aquifer grolmdwater revea]ed a rebound in chromium concentrations at the three 
monitoring well locations closest to the original source. The City of Corvallis continued 
to monitor these wells to dete1mine concentration trends over time. Because the rebound 
in contamination concentration was limited to the immediate source area, several quarters 
of data were collected. Based on the analysis of th.is data, targeted pumping at one deep 
aquifer well (DW-8) was resun1ed in February 2009 to address the rebound condition. 
Subsequent monitoring exhibited a marked decline in chromium concentrations. The 
targeted pumping program was suspended on September 22, 2009 after observing 
significant chromium concentration reductions at two of the three monitor well locations. 

The quarterly sampling from December 2009 to September 2010 indic.ated another 
rebound in chromium concentrations to levels comparable to those observed in December 
2008, just prior to the temporary resumption of pumping. The rebound condition is 
attributed to a natural vertical hydraulic gradient that continues to transport contaminated 
groundwater with chromium concentrations up to ·10 mg/L from the upper zone to the 
deep aquifer through flux from soils, the upper water zone, and contamination adsorbed 
in the tight formation of the aquitard. 

This is resulting in exceedances of the 0.1 mg/L deep aquifer groundwater remediation 
goal within a Q.2 acre area within the plant site boundary. This indicates that there is 
insufficient dilution capacity between the source and the nearest well within the deep 
aquifer to adequately assimilate the flux at the interface between the upper zone 
gwundwater and the deep aquifer. Groundwater extraction and treatment from one well 
(DW-·8) is ongoing to maintain hydraulic contaimnent at the Site. The groundwater is sent 
to the POTW for treatment. Continued monitoring of the groundwater affirms that the 
area of the plume is limited and is stable. 

The original estimate in the ROD stated that approximately five years would be required 
to meet groundwater cleanup goals. At that time, the groundwater POC for the deep 
aquifer was set at the original plant boundary. The upper zone treatment system operated 
for 15.3 years and the deep aquifer system is still operating. Although there has been 
significant mass removal and the area of contan1ination is limited and stable, the 
movement of chromium-contan1inated groundwater between the upper zone soils, 
grotmdwater, and aquitard to the deep aquifer is expected to continue for the foreseeable 
future .This issue is fr111her discussed in section 7 - Issues and Recommendations. 
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2. 	 The fo llowing describes actions taken to address fnstitutional Controls. 

Subsequent to the issuance of the ROD, the first ESD, the initial two Five-Year Reviews, 
and the CD, the State completed a Screening- Level Human Health Risk Assessment 
(2002) and EPA completed the third Five-year Review for the United Chrome Producls 
Site, Corvallis, Oregon, March 2003. 

The 2002 Screening Level Human Health Risk Assessment reslllts confirmed that risks 
from residual soil contamination exceed acceptable l_evels for Lullimited use and 
unrestricted exposure. 

In addition, EPA emphasized that the prohibition on extraction or use of the groundwater 
at the Site for consumption or other beneficial uses needs to be maintained for as long as 
hazardous substance concentrations exceed the acceptable risk level for such use (i.e., the 
MCL). These institutional controls for the Site were not explicitly documented in the 
original ROD. 

EPA, in consultation with the State and after discussion with the City, decided upon the 
following additiona.l IC requirements to broaden and enhance the existing institutional 
controls. 

• 	 Document a gr0tmdwater exclusion zone that encompasses all groundwater 
contaminated with total chromium above the MCL within which extraction or use 
of the groundwater for consumption or other use, except as to treatment, 
monitoring, temporary dewatering related to the response action, is prohibited; 

• 	 Prohibit residential use of areas where residual soils exceed acceptable risk levels 
for so long as contamination remains above levels that allow for unlimited access 
and wu·estricted exposure; and 

• 	 Restrict industrial and commercial uses of the Site to prevent tmacceptable 
exposure to residual contamination. 

In August, 2010, EPA signed and issued an Explanation of Significant Differences 
documenting that f Cs are part of the remedy and specifying the objectives of the I Cs, where 
they are needed, \Vhat form they should take, and who is responsible. In addition to the 
existing ICs (i.e., deed and zoning restrictions, grow1dwater pmnping exclusion zone), the 
City ofCorvallis is required to execute and record in Benton County an Easement and 
Equitable Servitudes, or simllarly restrictive document that runs with the land, to implement 
all the necessary restrictions. The City and/or any successor owners will have primary 
responsibility for maintaining and ensuring all lessees and tenants are aware of, and comply 
with, the restrictions w1til such time as ODEQ and EPA agree in writing the restrictions can 
be modified or removed. 

The City and State have agreed to develop an E&ES to increase the long tem1 enforceability 
of the I Cs for the Site. EPA is a third paiiy beneficiary to the E&ES such that EPA can 
monitor and enforce the E&ES requirements if/as necessary. This effort is ongoing. 

3. 	 The following describes actions taken to address potential site-related contarnination in 
the down-gradient and onsite drainage ditches and water bodies. 
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The surface ·water historically flowed through an on-site drainage ditch. An early action re
routed this surface water runoff to a newly-created ditch on the eastern perimeter of the Site. 
Options to address residua.1 contamination in the ditch were described in the United Chrome 
Abandoned Ditch - Remedial Options (CH2M HILL Technical Memorandum, May 20, 
2005). The presence of residual chromium in soil/sediment contained in an abandoned 
(hydraulically -isolated) portion of the onsite drainage ditch was addressed by capping the 
ditch with clean cover material in June 2005 thus eliminating the pathway for exposure to 
hW1rnn health and the environment Detailed infonnation of the closure work is contained in 
the Abandoned Drainage Ditch Construction Report (CH2M HILL, 2005). 

Representatives from the ODEQ and City met on March 29, 2005 to discuss the approach for 
evaluating sediment toxicity in the offsite drainage ditch as proposed in United Chrome 
Swface Drainage Ditch - Closure Strategy (CH2M HILL, March 2005). The potential 
presence of residual chromium present in offsite drainage ditch sediments was evaluated 
through sampling and bioassay testing of sediment samples which was conducted between 
March and June 2005. Based on the results of these analyses, as well as comparison with 
Ambient \\later Quality Standards, the sediments and associated surface water related to the 
Site do not pose an tmacceptable risk to ecological receptors. 

4. 	 Drap United Chrome Products Super.fund S ite - Targeted Soil Removal Remedial Action 
Completion Report Technical Memorandum August 23, 2011 

Although this action was not identified in the third Five-year Review, it is described here as 
an action that occurred subsequent to the third Five-Year Review. The obj ective of this work 
was to remove sufficient soil such that the concentration of total chromium remaining in the 
upper three feet of soil within the area controlled by the E&ES achieves the ODEQ l x 1 o-6 

acceptable excess cancer risk level for industrial worker exposure. Outside of the E&ES 
where there are no institutional controls, any residual contamination must be at levels that 
allow for mtlimited use and unrestricted exposure as defined by the NCP. This memorandum 
also evaluated data outside of the E&ES to ensure that levels were within the acceptable risk 
range of 1 0-4 to 1 o-6

. 

The project included removal of 545 tons of soil from six previously defined areas with 
disposal at a local Subtitle D landfill (Coffin Butte). The soil was not a RCRA-listed waste or 
a characteristic waste. The excavations were backfilled to a depth of 1 foot with material 
from an airport stockpile. The material was compacted and a layer of geotextile was placed 
over the backfill material. TI1e balance of the excavation was filled with crushed gravel from 
the local GJeen and White quarry. 

An area-weighted exposme point concentration was then calculated at 207 mg/Kg. This was 
compared with the 86 mg/Kg site-specific total chromium which used a site-specific 
hexavalent chromium to total clu:omium ratio of0.065. It was also compared to 155 mg/Kg 
total chromium which used a 0.036 ratio. This latter ratio was calculated using the most 
recent soil sampling results and is expected to be more representative of near surface soil 
conditions where natura11y occurring hexavalent chromium reductants (soil organic material) 
are more prevalent. 

The total chromitm.1 EPC of 207 mg/Kg correlates to an industrial worker risk of 2.4 x 10-6 

based on an 86 m g/Kg remediation goal or 1.3 x 10-6 risk based on the adjusted total 
chromium rem edial action goal of 155 mg/Kg. 
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The City is cmTently in the process of removing additional contaminated soil to achieve the 
ODEQ requirement of l x 1o-6 risk to an industrial worker throughout the E&ES area. 

For the area outside of the E&ES area where there are no institutional controls, total 
chromium l~vels were corr~pared to 4 .5 mg/Kg and 45~ mg/~f which are t~e site-speci ~c 
total chromtum concentrations that co n-elate to the 10 1 to 10 acceptable nsk range debned 
in the NCP. 

This evaluation used a data set of 45 sample results collected during the RI with total 
chromium concentrations ranging from 12 to 174 mg/Kg. The 90th percentile upper 
confidence level calculated for this data set is 38.7 mg/Kg. This EPC ties within the 
acceptable risk range as defined in the NCP for unlimited use and rn1restricted exposure. 
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6. Five-Year Review Process 


This chapter describes activities associated with completion of the five-year review. 

6.1 	Administrative Components 
The approach used to conduct the five-year review generally followed that described in 
Comprehensive Five-Year Review Guidance, (EPA 540R-98-050). The overall five-year review 
effort was led by the EPA Region 10 remedial project manager, Ms. Mary Jane Neannan in 
coordination with the EPA Senior Policy Advisor, Mr. Tim Brincefield. Ms. Nearman was 
assisted by the EPA community involvement coordinator, Ms. Deborah Neal, U.S. Anny Corps 
of Engineer representatives Ms. Amy Ebnet and Ms. Marlowe Laubach, the City of Corvallis and 
the City of Corvallis' contractor CH2M HILL. The five-year review work was performed 
between February 25, 2008 and August 2011. 

6.2 	Community Involvement 
On February 26, 2008, EPA published a display ad in the Corvallis Gazette-Times announcing 
the begim1ing of the five-year review process. The clisplay ad requested that any comments or 
concerns be submilted to EPA for evaluation in the review process. No comments have been 
received. 

6.3 	 Review of Applicable or Relevant and 
Appropriate Requirements 

The remedy selected in the ROD is intended to be protective of human health an<l. the 
environment and to comply with ARARs. The objective for the ARARs review was to identify 
any newly promulgated federal or state regulatory standards that might affect the protectiveness 
of the remedy. Although ARARs are "frozen" at the time of ROD signature, EPA's 
Comprehensive Five-Year Review Guidance specifies that nev,rly promulgated or revised 
regulatory standards that bear on the protectiveness of the remedy be identified and evaluated 
during the five-year review. In addition, a review of toxicity values is necessm-y to detennine if 
the remediation goals are still protective. · 

Summaries of newly promulgated and revised regulatory standards identified during the course 
of the five-year review are discussed in Chapter 7. 

6.4 	Document and Data Review 
CH2M HILL and the City have an extensive file for the United Chrorne project. Information 
contained in this file was used to prepare the five-year review report and to review tl1e adequacy 
of the Institutional Controls. 
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6.5 Site Inspection 
The site inspection was perf01med by the USACE on behalf of EPA, City of Corvallis and 
CH2M HILL representatives on February 15, 2008 in accordance with the checklist contained in 
the five-year review· guidance. 

6.5.1 Site Access 
Two security fences enclose the Site, with access obtained through gates located off Airpo1t 
Place. The outer fence, maintained by the Federal A viation Administration, encloses the 
Corvallis Airpo1t and is labeled with no trespassing and warning signs approximately every 100 
feet along its entire length. The inner fence encloses the United Chrome and CoEnergy facilities 
which lie within the Corvallis Airport property. A third fence separates United Chrome and 
CoEnergy from one another, and separate locking gates control entry and egress from each. 

5.5.2 Surface Cover Material 
Some areas of surface and subsurface soils at the Site continue to exhibit chromium 
concentrations that exceed acceptable risk levels as dete1mined by the site-specific risk 
assessment conducted by ODEQ. Soils exceeding these levels must be removed or covered to 
prevent unacceptable exposure. To address this concern, the City conducted an evaluation to 
detennine the adequacy . ofexisting cover materials at the Site to prevent exposure to 
contaminated soils (Technical Memorandum United Chrome - Adequacy ofExisting 
Contaminated So il Cover, July 18, 2006) 

The evaluation dete1mined that protection against direct contact between residual chromium 
contamination and human and ecological receptors is c1mently provided by existing cover 
material comprised of asphalt, concrete ru1d clean so il that overlies the Site (Figure 6~ 1). The 
concrete is up to 1.5-feet thick with good integrity. The asphalt -covered area on the north 
portion of the Site corresponds to a former County Road and is also in good condition. The clean 
fill area extends over the footprints of fonner infiltration Basin 1 and Basin 2, and varies in 
thickness from 0.5 to 15 feet. The potential for direct contact with soils has been eliminated by 
the cover in place and engineering control (i.e. fences, concrete, asphalt and clean fill). 

To further protect agciinst inadvertent exposure to residual soil contamination, the City vvill 
record a restriction of intrusion into the subsurface soils via an Easement and Equitable 
Servitudes in the rea1 property documentation along with the existing groundwater use 
restriction. The City intends to assign enforcement responsibility for this institutional control to 
the Airport Manager. The Airport M<mager is normally an individual who is fully involved and 
knowledgeable about all airport and industrial park development projects. 

6.5.3 Excavation of Chromium-Contaminated Soil 
ln addition to the surface cover material which elirnimites the exposure pathway for direct 
contact CT ingestion of contaminated soil, the City elected to remove all exposed contaminated 
soil within the proposed E&ES to a depth of three feet to achieve an overall p rotectiveness of I x 
1o-6 for industrial exposure. The surface soils would then meet the ODEQ requirement of I x 1 o·6 

exposure for an industrial worker and, therefore, would not require capping. The City elected to 
remove these soils,, in addition to the surface cover, as an additional assurance of protectiveness 
to future workers. 
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6.5.4 Remediation Infrastructure 
An office and laboratory trailer that were part of the groundwater remedial action infrastructure 
are still present at the Site but no longer routinely used. All groundwaEer laboratory analysis and 
data management is now conducted at the City of Corvallis POTW. All other remediation 
infrastructure, except for the office/laboratory trailer, wastewater treatment concrete foundation, 
and seven deep aquifer monitor wells, has been removed. 

6.5.5 Site Safety 
United Chrome O&M personnel are 40-hour trained, in accordance with 29 CFR 19 l0.120, and 
are current with respect to 8-hour refresher training and annual medical examinations. Because 
of the limited nature of current site operations, a facility safoty inspection was not perfonned. 

6.6 Institutional Controls Review 
Institutional controls were reviewed and evaluated as part of this Five-year review. I Cs were not 
explicitly requi.red in the original ROD, but I Cs and engineering controls were put in place at the 
Site as part of the remedial action. These controls in duded locked fencing around the fonner 
United Chrome Products, Inc. property to prevent unauthorized entry to the Site, with further 
controls provided by the fencing and security guards to limit access to the airport complex. On 
May 24, 1993, the City, as required by the CD, placed a deed restriction on the Site to l'estrict 
groundwater use and well pumping, the areal extent of which includes all upper zone and deep 
aquifer groundwater which exceeds the chromium drinking water MCL. The existing access 
controls, zoning and deed restrictions and pumping exclusion zone remain in effuct. The City and 
the State are unaware of any evidence of IC breaches or t:ailures. 

Additional I Cs were added to the selected remedy in the August 2010 ESD to document the IC 
objectives, ensure the I Cs address all areas of residual site-related contamination, and ensure the 
I Cs remain in effect for so long as contamination remains above levels that allow for wllimited 
use and unrestricted exposure. The City and the State are in the process of completing an 
Easement and Equitable Servitudes that nms with the land, to ensure the restrictions to prevent 
unacceptable exposure remain in effect as long as necessary. The City and/or any successor 
owners will have primary responsibility for maintaining and ensuring all lessees and tenants are 
aware of, and comply with, the restrictions until such time as ODEQ and EPA agree in \Vriting 
the restrictions can be modified or removed. 



6-4 

1 .. 

~ · 

'\\. 
\\ 
\\ 
~ \
\ ... 
\\ I 
\\I . \ 

'\}.. 
.. ~· 

Figure 6-1. 

~- - --~:.· 

D 
LJ 

·1 
I 

~ 

.......,.-,:' 

CH2MHILL 




7-1 

7. Technical Assessment 


This chapter presents a technical assessment of remedy performance observed between 2003 and 
20 l 1. This assessment was prepared to answer the following questions: 

• 	 Is the remedy functioning as intended by the decision documents? 

• 	 Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives 

used at the time ofremedy selection still valid? 


• 	 Has any other information come to light that could call into question the protectiveness of the 
remedy? 

7.1 Is the Remedy Functioning as Intended? 
No 	 - EPA's Groundwater Protection Strategy requires compliance with MCLs throughout an 
aquifer for groundwater l.lwt is a current or potential somce of drinking water (i.e., the Class IIB 
deep aquifer). Ah hough considerable progress has been made and the area ofcontamination is 
now limited and stable and there is no current unacceptable exposme, the MCL for chromium of 
O. l mg/L has not yet been achieved throughout the Site's deep aquifer. 

The remedial actions intended to address groundwater contamination included soil ex<.:avation, 
use of an infiltration system and a groundwater extraction and treatment system in both the upper 
zone (a Class IIIA aquifer) and the deep aquifer (a Class IIB aquifer) (see Section 3.2). 

These actions have been effective in mass removal and in reducing the volumes of chromium 
contamination in both the upper zone and the deep aquifer. Groundwater chromium 
concentration trends have decreased consistently since the initiation of the remedial action in 
1988. 

The upper zone groundwater extraction system operated for 15.3 years recovering 31,9 55 pounds 
of chromium from 3 l .3 million gallons of treated groundwater. Average groundwater extraction 
rates ranged from zero to 594,000 gallons per month (16 gallons per minute). Monthly extraction 
rates declined steadi.ly beginning in May 1991 as individual wells were shut-off after reaching 
the l 0 mg/L chromium ROD performance standard. 

Although only limited extraction is still occurring, the deep aquifer grmmd\vater extraction 
system has been operating for 13.3 years recovering 146 pounds of clu·omium from 54 million 
gallons of treated groundwater. Average groundwater extraction rates ranged from 123,970 to 
778,840 gallons per month (2.8 to 20 gallons per minute). The extraction system operated fi.tll
time between August 1991 and December 2004 except for a 55-day shutdown from September to 
November 2000 for the upper zone source removal work. 

Clu·omi um in upper zone groundwater was successfully reme.diated to the 10 mg/L concentration 
specified in the Record of Decision. As showu on Figure 7-1 a and Figure 7- lb, the remedy was 
successful in controlling the upper zone plume's horizontal migration and shrinking its overall 
footprint. Horizontal migration in both the upper zone and the deep aquifer is under co1i.trol. 

http:steadi.ly
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However, as shown in Figure 7-2, the remedy has been less successful in controJling the upper 
zone plume's vertical migration. 

Natural groundwater flow patterns at the Site ru:e transporting upper zone groundwater 
containing chromium at concentrations of less than 10 mg/L vertically downward to the deep 
aquifer. The concentration of chromiwn resulting from the mixing of upper zone groundwater 
with deep aquifer groundwater is cunently greater th<1n the 0.1 mg/L deep aquifer remediation 
goal in a limited area beneath the original source area. 

Only the wells in closest proximity to the original source area (DW-2, DW-8, D\V-9) currently 
exceed the MCL. The three wells (DW-12, DW-13, and DW-15) just dovmgradient (and still 
within the 1.5-acre original property boundary) have remained below tlle 0.1 rng/L ROD 
standard since 1993. 

Currently, it is estimated that clu·omium is being transported to the deep aquifer from the upper 
zone at a rate of 1.6 pounds per month. 111is flux is approximately equal to the average mass of 
chromium recovered each month when DW-8 is pumping: Based on tl1e volume and magnitude 
of residual chromium remaining in deep upper zone subsurface soil, and the leachability of this 
material, this flux rate within an approximate 0.2 acre area will likely continue until the source is 
slowly depleted. 

Well DW-8 is now the only operating groundwater extraction well and is maintaining hydraulic 
containment. The plume remains stable and is not expanding but it is not likely that compliance 
with the MCL throughout the lower aquifer will occur for the foreseeable future under the 
current treatment regime. 

EPA, in coordination with the City ru1d ODEQ, expects to conduct an optimization study for the 
groundwater remedy to determine tlrn possibility of expediting compliance with groundwater 
remediation goals. 

Institutional Controls under the deyeloping E&ES will ensure continuing compliance with the 
grow1dwater exclusion zone to prevent use of grorn1dwater contaminated v,rith chromi1m1 above 
the MCL. The groundwater exclusion zone defines an area within which extraction or use of the 
groundwater for consumption or other use, except as to treatment, monitoring, temporary 
dewatering related to the response, is prohibited. 

ICs were not explicitly required in the original ROD, but ICs and engineering contrnls were put 
in place at the Site, in accordance with the CD, in 1993 to prevent unacceptable exposures. 111ese 
controls remain in effect and are effectively preventing exposure and protecting the integrity of 
the remedy. The City and the State are unaware of ~my evidence ofIC breaches or failures. 

To enhance the existing ICs, additional controls were added to the selected remedy in the August 
20 l 0 ESD to clarify the IC o~jectives, ensure the ICs encompass all areas of residual site-related 
contamination, ru1d ensure the ICs remain in effect for so long as contamination remains above 
levels that allow for tmlimited use and unrestricted exposure. 111e City and the State are in the 
process of completing an Easement and Equitable Servitudes that nms with the land, to ensure 
the restrictions to prevent unacceptable exposures remain in effect as long as necessary. 111e 
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City has removed additional soil with residual contamination within the top three feet to ensme 
that exposures to industrial workers within the E&ES will remain below the 1 x 1o-6 risk level. 
That work and recording of the E&ES are expected to be complete in the fall of 2011. No 
additional ICs or further changes to the ICs would then be necessary to ensure long-term 
pro tectiveness. 
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Figure 7-1a. Upper Zone Groundwater Chromium Concentration Trends - Interior Wells 
C hrom~um Cor.cellfn: lioo Trends a1 Interior WGlls Chromium Concootrotioo Trend~ at h')turior Werl~ 
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Figure 7-1b. UpperZone Groundwater ChromiumConcentrationTrends - Boundary Wells 
Chromium Concentration Trends a t V•.1t 1992 to 2000 Boun~ryWells 
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7.2 	Are the Exposure Assumptions, toxicity data, cleanup levels, 
and Remedial Action Objectives still valid? 

No - As described further in the following subsections. several factors have changed since the 
ROD was signed in 1986. Actions necessary are: 

1. 	 Incorporate increase in the toxicity slope factor for hexavalent chromium. 

2. 	 Establish soil cleanup level for protection that meets the RAO to "adequately protect the 

public against contact with and ingestion of contaminated soil and sediments." 


3. 	 Clarify groundwater point of compliance 

7.2.1 Changes in Toxicity Data 
Based on an EPA Provisional Peer Reviewed Toxicity Value, the EPA regionai screening level 
fo r hexavalent chromium was recently revised to incorporate an oral slope factor. Previously 
hexavalent chromium was believed to be carcinogenic by the inhalation route only. This reduces 
the RSL by approximately two orders of magnitude. The value in IRIS has not been changed. 
The state of Oregon has indicated it intends to adopt this new slope factor for implementation in 
2011. 

7.2.2 Establishment of Soil Cleanup Levels for Direct Contact 
The current soil cleanup level of 6,000 mg/Kg total chromium is based on protection of 
groundwater. Although the ROD included a goal to "adequately protect the public against 
contact with and ingestion of contaminated soil and sediments", no soil cleanup level to meet this 
goal has been documented in a decision document. 

In July 2002, ODEQ perfom1ed a screening level human health risk assessment to estimate 
potential risks to human health resulting from exposure to chromium-contaminated soil. Health 
risks were estimated for the following receptors: 

• 	 Industrial/commercial workers - future workers in contact with contaminated soil present 
between 0 and. 3 feet below ground surface. Exposure could occur through the inhalation and 
direct contact exposure routes. A 250-day per year exposure period was assumed. Exposure 
was evaluated using both onsite and offsite contaminated soil information. 

• 	 Excavation workers - future workers in contact Vv'ith contaminated soil present between 0 
and 12.5 feet below ground surface. Exposure could occur through the inhalation and direct 
contact exposure routes. A 9-day per year exposure period was assumed. 

• 	 Residential - City zoning and the Airport Master Plan do not allow the Site to be used. for 
residential purposes (unlimited use/umestricted exposure). However, a hypothetical 
residential exposure scenario was evaluated to de termine which areas require inst itutional 
controls. 

The results of this first effort detcm1ined that the excess lifetime cancer risk UDder cmrent site 
conditions falls within the CERCLA acceptable risk range of 10-4 lo 10-6 for all three exposure 
scenarios, but exceeds ODEQ's acceptable risk of l x l o-6 for the industrial/commercial worker 
( 6 x 10-5

) and hypothetical residential exposure scenario ( l x 10-4). 
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Table 7-1 

2002 Human Health Risk Screening for United Chrome Soil 

Exposure Area Exposure Scenario 

Chromium RME 
Concentration 

(mg/Kg) Cancer Risk 
Noncancer Hazard 

Quotient 

Onsite Industrial/Commercial 
Worker 

4,040 6 x 10·5 0.7 

Excavation worker 4,962 5 x 10-8 0.06 

Resident 4,040 1x 10-<i 17.6 

Off site Industrial/Commercial 
Worker 

25 4 x 10·7 0.004 

Excavation worker 28 3 x 10·10 0.0003 

Resident 25 8 x 10·7 0.1 

While preparing the original screening level risk assessment, ODEQ defined an allowable 
clu·omium concentration in soil o:f 914 mg/Kg if the Site is utilized for industrial/commercial 
uses, or 428 mg/Kg if redeveloped for residential use. These cleanup levels are based on a 1 to 
14 (7 percent) ratio ofhexavalent chromium to total chromium in soil; a site-specific 
characteristic of the United Clu·ome contamination as documented in the United Chrome - Phase 
2 Upper Zone Groundwater Source Investigation Results, CH2M HILL Technical Memorandum 
2000). The default assumption of a l to 6 ratio (17 percent) hexavalent chromium to total 
chromium is not applicable to the United Chrome Site. 

In 2010, ODEQ re-evaluated the 2002 screening level risk assessment to reflect the revised 
Regional Screening Level and proposed change in c1u-omium slope factor. This resulted in a 
lowe1ing of the site-specific allowable.soil chromium concentration as indicated below. 

Table 7-2 

2010 Site Specific Soil Allowable Chromium Concentrations Based on New RSL 

Exposure Scenario Allowable hexavalent Allowable total chromium (mg/Kg) 
chromium (mg/Kg) 

Excavation Worker 1,200 17,142 

Ou1door Worker 5.5 86 

·--------· ---·-------·---' Resident 0.29 4.1 
(defaults to background 

concentration of 35) 

These values were used to determine the areal extent of the soil institutional control boundary to 
be included in the E&ES. All areas with contaminant levels that do not allow for unrestricted use 
and unlin1ited exposure require institutional controls. 
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An evaluation of the protectiveness of the total chromium MCL of O_ l mg/L was not conducted; 
however the current groundwater institutional controls are sufficiently conservative to 
accommodate any future change in the MCL. 

7.2.3 Clarification of Groundwater Point of Compliance (POC) 
Both the 1986 pre-·Sma Record ofDecision and the 1992 Consent Decree cite a POC for the deep 
aquifer at the original plant site bow1dary. This is not consistent with the current EPA 
Groundwater Protection Strategy where the MCL is re.levant and appropriate throughout atl 

aquifer that is a current or potential drinking water source (i.e., the Class IIB deep aquifer). 
MCLs are applicable at the point of conswnption (i.e., "the tap) and are relevant and appropriate 
in the groundwater that is a potential source ofdrinking water. 

As discussed in Section 3 .2, the upper zone is not a potential source of drinking vvater and, 
therefore, MCLs are not applicable nor relevm1t and appropriate. The remediation goal of 10 
mg!L total chromium i.n this Class IIIA aquifer was identified as the level necessary to protect 
the higher-class (Class IIB) deep aquifer. This concentration represents the minimum cleam.1p 
required to protect tl1e potential source of drinking water. 

7.3 Has Any Other Information Come to Light that Could Call into 
Question the Protectiveness of the Remedy? 

No - All exposure pathways remain under control either through previous cleanup actions and 
engineering or institut[onal controls. The Site is currently protective of human health and the 
environment. 

7.4 Technical Assessment Summary 
1. 	 The remedy is not functioning completely as intended. Additionai actions are needed to 

ensure that the remedy remains protective over the long term. 

To implement the additional ICs required in the 2010 ESD, the City and ODEQ are in the 
process of completing an E&ES that nms with the land to ensure the resttictions to 
prevent mrncccptable exposures rernain in effect as long as necessary. 

EPA, in coordination with the City and ODEQ, expects to conduct an optimization study 
for the groundwater remedy to determine to possibihty of expediting compliance with 
groundv./ater remediation goals; 

The exposure assumptions, toxicity data, cleanup levels, and Remedial Action Objectives 
were not foWld to be completely valid. Several factors have changed or need to be 
clarified since the ROD and subsequent ESDs were signed. The remediation goals need 
to be revised to incorporate the increase in the toxicity slope factor for hexavalent 
chromium; 

A soil cleanup kvd that meets the RAO "to adequately prolect the public againsL contact 
with and ingestion of contaminated soil and sediments" must be established; and 

http:cleam.1p
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The groundwater point of compliance needs to be clarified to reflect that MC Ls must be 
achieved throughout the deep aquifer which is a potential source of drinking water. Both 
the 1986 pre-Sara Record of Decision and the 1992 Consent Decree cite a POC for the 
deep aquifer at the original plant site b0tmdary. This is not consistent vrith the cunent 
EPA Groundwater Protection Strategy which applies the MCL throughout an aquifer that 
is a current or potential drinking water source (i.e. , the Class IIB deep aquifer). 

No other information has come to light that could call into question the protectiveness of the 
remedy. All exposure pathways remain under control either through previous cleanup actions 
and engineering and institutiona1 controls. The Site is currently protective of human health and 
the environment. 
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8. Issues and Recommended Actions 


Issues 

1. Chromium in upper zone groundwater was successfully remediatecl to the 10 mg/L 
concentration specified in the Record of Decision. Natural groundwater tlow patterns at the 
Site are continuing to transport upper zone groundwater containing chromium at 
concentrations ofless than 10 rng/L, vertically dow11ward to the deep aquifer. 

The concentration of chromium resulting from the mixing ofupper zone grOlmclwater with 
deep aquifer groundwater is currently greater than the 0. l mg/L deep aquifer remediation 
goal in a .limited area beneath the original source. The upper water-bearing zone is classified 
as C lass IHA and is not a potential source of drinking water. The lower groundwater aquifer 
is classified as Class TIB, a potential source of drinking water. 

The projected cleanup time in the ROD fo r the lower aquifer was five years with a range of 
three to eight years. Treatment has been ongoing for more than 15 years at this point and , 
although significant progress has been made, residual contamination above the total 
chromilm1 MCL is persis tent in a limited area within the deep aquifer. The movement of 
chromium-contaminated groundwater present within an approximate 0.2 acre in the upper 
zone to the deep aquifer is expected to continue for the foreseeable future under the current 
treatment regime. 

2. The existing ICs may not be protective in the long term because they do not include 
proprietary controls (e.g., restrictive covenants) that "nm with the land." 

3. The cunent soil cleanup level of 6,000 mg/Kg total chromium is based on protection of 
groundwater. Although the ROD included a goal to "adequately protect the public against 
contact with and ingestion ofcontaminated soil and sediments", no soil cleanup level to 
meet this goal has been doctlmented in a decision document. Site-specific remediation goals 
have been developed by ODEQ and were used in determining the areas of the Site requiring 
i.nstitutiona l controls. 

4 . The groundwater point of compliance (POC) needs to be revised. Both the 1986 pre-Sara 
Record of Decision and the 1992 Consent Decree cite a POC fo r tl1e deep aquifer at the 
original plant site bOlmdary. This is not consistent with the cur.rent EPA Groundwater 
Protection Strategy which applies the MCL throughout an aquifer that is a current or 
potential drinking water source (Le., the Class IIB deep aquifer). 



8-2 

Table 8-1: Issues 

Issues Affects Current 
Protectiveness 

Affects Future 
Protectiveness 

Y/N Y/N 

Deep aquifer not achieving groundwater 
remediation goals due to flux from upper 
zone soils and groundwater 

N y 

Existing ICs may not be protective in the 
long term 

y y 

No soil re1nediation goal for direct human 
exposure 

N y 

Current groundwater Point of Compliance 
for the deep aquifer not consistent with EPA 
Groundwater Protection Sh·ategy 

N y 

Recommendations and Follow-up Actions: 

1. a. The City of Corvallis will continue groundwater extraction and treatment with treatment of 
the groundwater at the publicly-owned treatment works (POTW) to maintain hydraulic 
containment. Groundwater monitoring will continue to confirm plume stability. 

b. EPA, in coordination \Vith the City and ODEQ , expects to conduct an optimization study 
for the groundwater remedy to determine the possibility of expediting compliance with 
groundwater remediation goals. 

2. To implement the additional I Cs required in the 2010 ESD, the City and ODEQ will complete 
an E&ES that nms with the land to ensure the restrictions to prevent unacceptable exposures 
remain in effect as long as necessary. 

3. The soil remediation goals for direct human contact will be documented in a decision 
document. 

4. The POC for the deep aquifer will be clarified in a decision document to be consistent with 
the EPA Groundwater Protection Strategy. The POC will be revised from the original plant 
boundary to throughout the deep aquifer which is a potential source of drinking water. 
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Table 8-2 

Recommendations and Follow-Up Actions 

Issue Action Party Oversight Date Affects Affects 

Agency Current Future 

Protectiveness Pmtectiveness 

1.a. 
... 
Continue 
GETS to 
maintain 
hydraulic 
containment 

City EPA/ODEQ Ongoing N 
- ..w~.,--

y 

1.b. Conduct 
groundwater 
remedy 
optimization 
study 

EPA ODEQ 09/2012 N y 

2. F jnali.ze I Cs 
in an E&ES 

ODEQ EPA 12/ 2011 y y 

3. Specify soil 
remediation 
goal in 
decision 
document 

EPA ODEQ 03/2012 N y 

4. Clarifv POC 
J 

for deep 
aquifer 
groundwater 

EPA O DEQ 03/2012 N y 
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9. Protectiveness Statement 


The remedy currently protects hwnan health and the envirorunent, however, in order to ensure 
that the remedy remains protective in the long-term, enforceable institutional controls need to be 
recorded, the gro Lmdwater remedy needs to be further evaluated and optimized, if necessary, and 
the groundwater point of compliance and soil remediation goals necJ 10 be clarified. 
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10. Next Review 


The next policy five-year review will be conducted within five-years of the signature date of this 
review. Future five ..year review reports wil l employ an abbreviated format that will provide 
information similar to that contained in Chapters 5 through l 0 of this review. 
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Department of Env.ironment.11 QualityDregon V.'esrem Region - Salem Office 
750FrontSt. NF, Sh!. 120 

Salem, OR 973CH039 
(503) 378-8240 

(503) 378-3684 '!TY 

Jul:r 28, 2005 	 Page 1 of2 

Tom Pcnpraze 
Public Works Department 
City of Corvallis 
1245 1'.TE 3rd Sttt~ct 
P.O. Box 1083 
Corvollis, OR 97339-1083 

Re: 	 l)EQ l~CSU317 
Preliminary No Further Action for l~cologica.I A5SC11Smcnt 
Unit~d Chroma Prodocts Site, Con-allis 

Dear M.r. Penpraz.e: 

The O~n Department of Environnlet\tal Qnulity (DEQ) received nnd reviewed ti 
succession of reports pcrt.e.inlng to the evaluaiion oftbepotential ecological risks 
a.i;sociated with the residual contamination fmm t11e fonner United Chrome Products 
Supcrfund ·~ilc. Ple~sc find cnclo:se<l Attn.chmcnt A which con•uins a list of tJie!;c rep<>rt~. 

Tho rt:{lorts, Uni!ed Chrome Aba11do11ed Ditch Remedial Action and United Chrome 
Surface Drl1in~ DlJch - Scdimm t Biooswy Resufl.v, preparetl by CH2MHILJ.. nnd 
submitted to DEQ on JWJc 30, 2005, i.;1111uuorizc a re-cent ditch fill und the most recent 
chromium data oollected in fae slougu and the corresponding bioassay results, 
respectively. Based on the information presented in these reports, DEQ h.as prcliminan.1y 
coacluilixl thut no further investigation is required in the <lminage ditcli or Booneville 
channel (Atiached E!thlbit 1 illustrates the ditch, chn1mel, and sample locations) and 
unless new or previously imriiscloscd infon!Ulion becomes available which warrants 
furth;:r irwe1tiga1ion, DEQ ,~m be recommtmding no further action for the cc0Jogic~1! 
C()mponent of the Unjted Chrome cleanup in the future. This decision is based on the 
follotving: 

• 	 Sediments in the Booneville c!uumtl an: not a hazard to beuth.ic invertebrate 
populations. Bfr•assays passed the acceptable ciiteria ofless lhim 20% effect. 

• 	 Biotl.5Say re~ult& indicate that significant ..ifft:cl..-; 011 benthic invertebrat~s sturt 
obovo ···650 mg/kg total chromium concen!rntions in sediment. Several ditch 
samples (Locations B· l , B-2. C, and E) contained chromium levels abe>ve this 
co110Cnlrution in th.e laltsl stunpling event tif 2005. However, Loco.lions C ~md 
E. hnd total chromium concentrut.ions much lower than this conc:entmtion in 
the 2003 sampling event h1 which composite sampling occurred. 'Locations D
I und B-2 were ff. led with c.lean fill this r-;priug und no longer sen'c as pru1 of 
the ditch system. 

http:beuth.ic
http:prcliminan.1y
http:Env.ironment.11
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Tom Penp.raze 	 Page 2 of2 
DEQ ECSI 41317 

• 	 Significant. sediment loading to the Slough are unlikely because flow is 
minimal in these ditches and up to locntion E) the ditch contains a vegetative 
mat reduciug scouring. 

DEQ also consulted with Mary Jane Nearman (EPA Region X) on this decision end 
~onfirmed tJ.1:-tt the lX:ologicill component orthe d~anup \'1--rill be ack.nowh;dgc:d dunng 1hc 
future site closeout nctivities under EPA. 

DEQ apprecicJtes and aclcnowledgcs your documented comnJitment to site rchrunht.ation. 
Please fe~l free to contact me ut (503) 378~8240 ext. 259 ifyou b.ttve questions. 

encl: 	 Attachment A; Exhibit l 
cc: 	 Mary Jane Nearman, EPA 

Scott McKiuley, CII2MHILL 
Marilyn Daniel and Angie Obery, DEQ Western Region- Eugene 



T¥1:11Ct;omi,1:0 (mgfl<2j, c-_ <ot-.r 4002 {t"l"!Mflll ~) 

'R:lllltau-ill'll l~lKg). ~-'liil 2005 (!:'f:I~ s~) 
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ATTACIIMENT A 

United Chrome 


Ecological Reports List 


• 	 June 6~ 2003 - Memorandum, United Chrome Contaminaflt.~ ofPotenlial 
Ecological Concern, prepared by Environmental Ch~mist.Iy. Inc. 

• 	 June23., 2003- Memore,ndwn, United Chrnm~ Ditch Surface Water and 
Sediment Chemicals of Potcmtia/ Concern, prepared.by CH2MH1LL 

• 	 March 1, 2004 - UniJed Chroma Surface C,omamlnants of Concern Sile 
Ecology Scoping Report Level I Deliverable, prepared by Environmental 
Chemistry, Inc. 

• 	 March 1, 2004 - United Chrome Surface Contaminants ofConcern Sfte · 
Screening Report lave/ JIDeliverable, prepared by Environmental Chc:mistry. 
fnc. 

• 	 April 29, 2004 - Revised United Chrome Surface Contaminants ofConcern 
Site Ecology Scoping Report Levi:/ / Du/i.verable, prepared by Environm<'ntnl 
Chemistry, Inc. · 

• 	 April 29, 2004 - Revised UniJed Chrome Surface Contaminants ofConcern 
Sitt! Screening Report Lew:/ II Drliverable, prepared by Eovironmen1a.l 
Chemistry, fuc., 
Aptil 6, 2005 - Unifed Chrome, Swface Drainage Ditch Clo,rure Strotegy
Addend"m No I, prepared by CH2MH1LL 
May 20, 2005 - United Chrome .Abandoned Ditch- Remedial Options, 

• 

p~paredbyCH2MHILL 

• 	 Junl! 27, 2005 ·· United Chrome Surface Drainage Ditch - Sediment Bioassay 
Results, prepared by CH2MHILI, 

Uuite<l Chrome, DEQ ECSI #3 l 7 7128/05 

http:prepared.by
http:Ch~mist.Iy



