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O5SWLER No. 23554.7-03B-P

Five-Year Review Summary Form

: SITE IDENTIFICATION
| Site name (from Wastel AN): United Chrome Products Superfund Site

EPA 1D (from WasteLAN): ORD009043001
Region: 10 State: OR City/County: Corvailis/Benton

NPL status: [ Final [} Delsted [} Other (specity)

Remediation status (choose all that apply): [ Under Construction [X] Operating || Complets
Muftiple OUs?* [ JYES KINO I Construction completion date: 8/15/ 1988

Has site been put into reuse? [X] YES [[] NO Small portion of site redeveloped for propane distribution

Lead agency: EPA [ State [ Tribe [T} Other Federal Agency

1 Author name: Alan Goodman

Author title: Remedial Prbject Manager | Author affiliation: U.3. EPA, Region 10
Review period:** 12/4 /2002 to 3/24 /2003

Date(s) of site inspection: 12/5/2002 and 1 /11 /2003

Type of review:

‘[ Post-SARA § Pre-SARA [[] NPL-Removal only
[} Non-NPL Remedial Action Site [ ] NPL State/Tribe-lead
[} Regional Discretion

Review number: [T 1 (frsty [] 2 (second) [X] 3 {ihird) [[] Other {specify)

Triggering action: :

[} Actual RA On-site Construction at QU # 7] Actual RA Start at OU # NA

[] Construction Completion {4 Previous Five-Year Review Report
] Other {specify)

Triggering action date (from WasteLANf:. 3/24 /1998
Due date {five years after triggering action date): 3 /24 /2003

* ["OU" refers 1o operable unit.}
“* [Review peried should correspond to the actual start and end dates of the Five-Year Raview in Wastel AN}
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Five-Year Review Summary Form, cont’d.

Issues:

Although no specific cleanup standard for soit was identified in the ROD, the upper zone remedy is not expected
to achieve further chromium concentration reduclions in upper zone soil. The levels currenlly present will prevent
the site from achieving an unrestricted use and unrestricted exposure status,

Concerns have been expressed in the past about subsurface soil contamination that might be present beneath
the concrete floor of the former United Chrome Products building. Subsurface soil sampling performed beneath
the floor during a July 2000 investigation did not reveal the presence of elevated chromium concentrations

{United Chrome — Phase 2 Upper Zone Groundwater Source Investigation Aesults (CH2ZM HILL August 2000).

The deep aguifer remedy was not successful in blocking or controlling the drainage of chromium contaminated
pote waler from the upper aguitard. Consequently, it is uniikely that the ROD performance standard for deep
aquifer groundwater can be achieved, and compliance demonstrated, at two of the eight remaining wel)
tocations. ‘ :

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

Recommendations and Follow-up Actions:

Evaluate the hydrogeology and contaminant transport between the soil, upper zone, upper aquitard, and fower
aguifer as necessary to understand the causes of the recent groundwater contaminant trends. Based on the
results of this evaluation, re-evaluate the clean-up levels and current remedial approach.

Place additionat institutional controls for land use restrictions as needed.

Collect data on site-related contamination in the down-gradient drainage ditches and water bodies, and then
evaluate the ecological risks posed by these seditnents.

Protectiveness Statement(s):

A protectiveness determination of the remedy at the United Chrome Products site cannot be made at this time
until further information is obtained. Further information to determing whether the remedy currently protects
human health and the environment will be obtained by the data collection and ecological evaluation of the down-
gradient drainage ditches and surface water. 1t is expected that these actions will take six months to complete,
at which time a prolectiveness determination will be made. The soil and lower aquifer remedy currently protects
hurnan health and the environmaerd because the site is fenced and not being used and the area of the lower
aquifer with contamination above the chromium MCL is not being used for drinking water. Additional actions
deseribed in the recommendations above are needed to ensure long-temm protectiveness.

Other Comments:
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Applicable or relevant and appropriate requirements
below ground surface
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Liability Act
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Operation and Maintenance
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OAR
ORS
OWRD
PCOR
POTW
PPE
PRG
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RCRA
RI
ROD
RP
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SARA
SSC
SPLP
TCLP

USEPA or
EPA

USFWS

Vi

Oregon Administrative Rules

Oregon Revised Statutes

Oregon Water Resources Department
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Preliminary Remedial Goal
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Resource Conservation and Recovery Act
remedial investigation
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Remedial Project Manager

Superfund Amendment and Reauthorization Act
site safety coordinator
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United States Environmental Protection Agency
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Executive Summary

This report presents the findings of the third five-year review performed for the Uniled
Chrome Products Superfund site located in Corvallis, Oregon. The five-year review was
performed to confirm that immediate threats to human health and the environment have
been addressed through implementation of the selected remedy.

The five-year review, which was conducted in accordance with the Comprehensive Five-year
Review Guidance (U.S. Environmental Protection Agency, June 2001), included the following
activities:

s Review of changes to Federal, State and local regulations that could affect the remedy’s

overall protectiveness with respect to the performance standards specified in the Record
of Decision.

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

* Interviews with community representatives and local residents to obtain an independent
appraisal of the cleanup effort and to identify any remaining concerns associated with
the site.

* Review of performance monitoring data to determine compliance with the groundwater
performance standards specified in the Record of Decision and to assess current and
long-term protectiveness.

This five-year review has concluded that a protectiveness determination of the remedy at
United Chrome cannot be made at this time until further information is obtained. 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 of the lower aquifer with contamination
above the MCL is not being used for drinking water. Additional actions described in the
recommendations in Section 8 are needed to ensure long-term protectiveness.

Based on the long-term protectiveness findings, it is recommended that the remedy and
groundwater cleanup goals specified in the Record of Decision be re-evaluated in light of

* the current understanding of subsurface conditions, and expectations for future site land
and groundwater beneficial uses. To determine if chromium contamination detected in
historical sediment samples poses a risk to ecological resources, it is recomunended that the
results of surface water and sediment sampling recently completed by the responsible party
be reviewed against potentially applicable standards.

CVO/30480004 E5-1
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1. Introduction

The United States Environmental Protection Agency (EPA) Region 10 has conducted a five-
year review of completed and ongoing remedial action at the United Chrome Products
Superfund site (United Chrome or the site) in Corvallis, Oregon, as required under §121 of
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
This five-year review, which is the third conducted for the site, was triggered by the March
24, 1998, signature date for the second five-year review. This five-year review has been
identified as a policy review because the Record of Decision (ROD) for the site was signed
on September 12, 1986, approximately one month prior to promulgation of the Superfund
Amendment and Reauthorization Act (SARA).

1.1 Objectives

The primary objective for this five-year review is to confirm that immediate threats to
hurman health and the environment have been addressed through implementation of the
selected remedy. Since the site’s long-term remedial actions are ongoing, the five-year
review also evaluated specific elements of the remedy to verify that construction and
operation are performing in accordance with expectations.

1.2 Summary of Work Performed

The five-year review was conducted between December 4, 2002, and February 24, 2003, by
CH2M HILL in accordance with EPA Work Assignment # 102-FR-FE-1032, A majority of
this work was performed by CH2M HILL's site manager, who has been involved in the
project for 15 years, initially as a hydrogeologist and for the last 10 years as the site
manager. CH2M HILL's work was reviewed by Alan Goodman, EPA’s Remedial Project
Manager (RPM) for United Chrome. Specific tasks related to the acquisition of information
presented in subsequent chapters of this report are described in the following subsections.

1.2.1 Document Review

Because of the site manager’s familiarity with United Chrome’s historical record, no
document review was needed for this five-year review effort.

1.2.2 Standards Review

The purpose for this task was to research and identify changes in applicable or relevant and
appropriate requirements (ARARs), promulgated since the ROD was signed, that might
effect the overall protectiveness of the remedy. Regulation changes were identified through
reviews of the Federal Register, Oregon Revised Statues (ORS), Oregon Administrative
Rules (OAR) and City of Corvallis and Benton County information.

CYO30480004 11
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1.2.3 Community Interviews

CH2M HILL interviewed a number of individuals with historical involvement at the site.
These individuals incladed the current site operations and maintenance manager, the City
of Corvallis Airport Manager (the United Chrome site lies within the airport complex), the
Corvallis - Benton County Economic Development Council Manager, the Deputy
Administrator for the Benton County Health Department, and several residents living
within a 1.5-mile radius of the site. CH2M HILL also mailed questionnaires to individuals
on the current United Chrome mailing list with no media or local government affiliation.
The interview findings were documented in the Sife Inspection and Interview Report (CH2ZM
HILL Memorandum, January 29, 2003) included as Appendix A to this report.

1.2.4 Site Inspection

The purpose of this task was to conduct a technical compliance inspection focusing on those
elements of the remedy necessary to protect human health and the environment. The
inspection considered operator safety, the groundwater extraction system, fencing, cover
integrity, current as-built conditions, and institutional controls. Field observations were
recorded on an inspection form obtained from the Comprehensive Five-Year Review Guidance
(EPA, Tune 2001). The site inspection was designed to complement a prior comprehensive
inspection completed in 1999 and documented in the United Chrome Site Inspection

(CH2M HILL Memorandum, July 30, 1999).

1.2.5 Prepare Five-Year Report

This task included activities related to the preparation of the five-year review report, which
documents how the implemented remedy protects human health and the environment. The
five-year review report was generaily organized in accordance with the format provided in
Appendix E of the Comprehensive Five-Year Review Guidance (EPA, June 2001).

1.3 Current Site Status

United Chrome is the site of an ongoing, long-term remedial action (LTRA). The site remedy
initially included groundwater pumping from 23 shallow wells and seven 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 chromium (Cr+6) to insoluble trivalent chromium
(Cr+?) in a dry solid form. Solid-phase trivalent chromium was accumulated onsite in a roll-
off box and transported every 90 days to the Chemical Waste Management facility in
Arlington, Oregon.

The groundwater remedial action was initiated on August 15, 1988. Except for part-time
operation during the startup phase, temporary shutdowns for cold weather, and a recent
soil removal action, the system has operated continuously, logging 107,502 hours of
operation for an overall efficiency of 85 percent. During this time, 32,004 pounds of
chromium have been recovered from 78.7 million gallons of extracted groundwater.

12 CVO/030480004



1 INTROUCTION

The City of Corvallis, the responsible party (RP), has maintained full responsibility for
operation of the groundwater extraction and treatment system, performance morutormg,,
and preparation of remedial action progress reports.

The remedial action has been highly successful and is currently in the final stages of
operation. ROD performance standards have been achieved at all but three of the

30 extraction well locations, and at all 51 monitor well locations. EPA is currently
reevaluating the appropriateness of site cleanup goals and will determine whether changes
are warranted based on expectations for the site’s future land and groundwater beneficial

uses.

CVO/030480004
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2. Site Chronology

This chapter provides a chronology (Table 2-1) of events related to the site’s discovery,

contamination history, and overall cleanup.

TABLE 2-1
Site Chronology
United Chrome Products, Corvallis, OR

Activity Start Date End Date
United Chrome Products begins operations 1956 1985
Discovery 07/01/1979 -
Hazard Ranking Site (HRS) Assessment (Score = 31.7) and Site 06/27/1983 -
Inspection
Proposed to National Priorities List (NPL) 09/09/1983 -
Final NFL Listing and Preliminary Assessment 09/21/1984 -
Remaedial Investigation and Feasibility (RI/FS) Work Plan Approved - 09/30/1984
Removal 07/02/1985 11/06/1985
Community Involvement 07/08/1985 08/28/1985
Remedial Investigation 03/11/1984 11/26/1985
Feasibility Study 11/1984 08/19/1985
Technical Assistance 04/19/1985 09/12/1986
Record of Decision - 09/12/1986
Design Assistance 07/11/1985 09/11/1987
Remedial Design and Construction 02/04/1987 09/11/1987
Begin Upper Zone Groundwater Extraction and Treatment 08/15/1988 Ongoing
Administrative Order on Gonsent - 08/07/1989
Removal Assessment - 09/10/1980
install Stage 1 and Stage 2 Deep Aquifer Monitor and Extraction Wells 09/01/1989 07/01/1990
Design and Construction of Surface Water Drainage Bypass Ditch 09/1/1989 02/28/1990
Around the Site
Remedial Design/Remedial Action (RD/RA) Negotiations 03/05/1931 03/05/1991
NPL Responsible Party (RP) Search 11/29/1090 03/05/1991
Removal Assessment - 07/24/1991
Explanation of éignificant Differences - 12/17/1991
Preliminary Closeout Report - 12/18/1991
Consent Decree Negotiations and Section 107 Litigation 06/14/1092 09/21/1992
Lodging of Consent Decree by US District Court - 06/29/1992
First Five-year Review - 11/30/1992
Initiate Deep Aquifer Groundwater Extraction 08/15/1991 Ongoing
Deep Aquifer Groundwater Performance Standard Revised from - 07/30/1992

CVO/030480004
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TABLE 2-1
Site Chronology
United Chrome Products, Carvaﬂrs OR

Activity Start Date End Dais
0.05 mg/l. to 6.1 mo/L
Removal Assessment 11/26/1983 11/26/1993
Management Assistance 08/01/1932 06/30/1996
Second Five-Year Review - 03/24/1908
Phase 1 Upper Zone Groundwater Source Investigation 05/01/1998 10/15/1998
Phase 2 Upper Zone Groundwater Source fnvestigation 07/01/2000 08/28/2000
Upper Zone Soil Remeadial Action Design Criteria Report 08/01/2000 08/31/2000
DEQ Human Health and Ecological Risk Screaning 11/30/2001 08/20/2002
PRP Lead Activities
Install Upper Zone Infiltration Trench 04/06/1990 06/30/1990
Local Pretreatment Limits Development {7-pound per discharge of 07151991 01/01/1982
partially (reduced) treated grouncwaler)
Discontinue Partially (Reduced) Treatment 02/03/1994 11/28/1994
Clean Chromium Contaminated Sediment from Onsite Cuivert and 07/01/1891 10/01/181
Plug with Goncrste
Abandon Upper Zone Wells EW-1, PL-2, PL-3, PL-4, PL-5, BG-2, M- 06/01/1896 06/30/1996

2A and Desp Aquifer Well DW-7. Convert Deep Aquifer Wells DW-9
and DW-10 frem Injection 1o Extraction Wells,

Abandon Upper Zone Wells EW-19, EW-22 EW-24, EW-25 EW-26, 05/01/1997 0s/31n 997
SW-3, PZ-A, PZ-C and PZ-E. )

Abandon Upper Zone Wells SW-2A and SW-4, and Deep Aquifer 05/01/1998 05/31/1998
Wells DW-3A, DW-6 and DW-19

Abandon Upper Zone Wells EW-8, EW-28 and EW-29, and 08/15/2000 08/31/2000

decommission Infillration Basins 1 and 2 in Conjunction with Upper
Zone 50il Remaval.

Treatment infrastructure Removed and Building Decornmissioned 03/15/1999 04/15/1998

Upper Zone Soil Removal Action Work Plan Approved - 09/13/2000
Upper Zone Soil Remaval Project {1956 tons of Soif Excavated and 09/11/2000 10/04/2000
Transported to Chemical Waste Managemeant, Arlington, Oregon for

Stabilization and Disposal)

Upper Zone Soil Removal Construction Report - 01/15/2001
Abandon Upper Zone Wells EW-17, EW-18, EW-20, EW-21, BG-1, 06/01/2001 06/15/2001
MW-1, PL-1, PZ-D, PZ-F and Deep Aquifer Wells DW-11, DW-14, DW-

16 and DW-17.

Person-Down Alarm Discontinued due to Site Risk Reduction - 01/31/2003
References:

1. CERCLIS United Chrome Products Site, Cotvallis, Oregon.
United Chrome Products Reg:on 10 Superfund Home Page.

2. CH2M HILL Files.
3. City of Corvallis Public Works Wastewater Treatment Plant Files.
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3. Background

This chapter presents a brief overview of the United Chrome site’s physical characteristics,
discovery and contamination history, and investigations leading up to the understanding of
site conditions as documented in the remedial investigation and feasibility study (RI/FS)
report. The purpose of this chapter is to identify the threat posed to the public and the
environment at the time of the ROD. New information obtained through the course of
subsequent design investigations and LTRA operations, with the potential to effect the
remedy’s overall protectiveness, is presented in the Technical Assessment provided in
Chapter 7 of this document.

3.1 Physical Characteristics

This section describes the United Chrome site’s physical characteristics including
geographic information, a description of the hydrogeologic strata underlying the site, and a
description of surface water drainages hydraulically connected with the site’s shallow
groundwater flow system.

3.1.1 Location Description

The United Chrome site is a former industrial hard-chrome plating facility located at

2000 Airport Place (a.k.a. Ingalls 5t), in the Airport and Industrial Research Park (airport
complex), approximately 3.5 miles south of Corvallis, Oregon (Figure 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 (Figure 3-2) is bounded by a City of Corvallis Airport runway and taxiway to the
south and west; agricultural land, the bypass ditch, and CoEnergy (propane distributor) to
the north; undeveloped property, airplane hangars, and Bertea Aviation to the east; and
Ferrill Gas (propane distributor) to the south. The United Chrome site and ali contiguous
properties are owned by the City of Corvallis.

The site is situated in a sparsely populated section of Benton County, at the southern limits
of the City of Corvallis’ wban growth boundary. Benton County is located in the heart of
the Willamette Valley in west-central Oregon. With approximately 78,000 residents, Benton
County is the 11th largest county, in terms of population, in Oregon. The residential area
nearest to the United Chrome site is located approximately 4,400 feet to the northeast
alongside and east of State Highway 99W. There are approximately 50 homes in this area,
all of which obtain their water from private wells.

3.1.2 Sensitive Habitat

Three national wildlife refuges - Ankeny, Baskett Slough and William L. Finley - are located
within 5 miles of the United Chrome site. These refuges include a variety of wildlife habitats
such as wetlands, prairies, riparian and upland forests, and cultivated farmlands. The
refuges provide important wintering habitat for the dusky Canada goose, a species of
concern within the Pacific Flyway, and six other subspecies of Canada geese. Several

CVOG30480004 31
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endangered plants and the endangered Fender's blue butterfly also occur within the refuge
boundaries. According to U.S. Fish and Wildlife Service (USFWS) information, the refuges
receive about 180,000 visitors a year.

Although site soils and vegetation may exhibit one or more characteristics typical of a
wetland, the United Chrome property was not identified as a wetland through the recently
completed Oregon Division of Lands Local Wetland Inventory (National Wetland
Inventory, Wetlands and Hydric Soils, Southern Corvallis, 2000). Recent mapping {(Corvallis
General Flood Hazard Map, 2000} also shows that the United Chrome site lies above the
100-year floodplain.

3.1.3 Hydrogeology

The hydrogeology beneath the United Chrome 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, is comprised of silt and fine sand.
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 beneath the site,
extending to a depth of 75 feet to the northeast (Figure 3-3). The deep aquifer is comprised
of sand and silt-cemented gravel capable of supplying water for domestic, commercial, and
industrial uses. Because of its low permeability and variable saturated thickness, there are
no recognized beneficial uses for upper zone groundwater other than deep aquifer recharge.

Horizontal groundwater flow velocities in the upper zone are approximately 9 feet per year
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

2 miles away. '

3.1.4 Surface Water Hydrology

In late 1989, a bypass ditch was constructed around the northern perimeter of the United
Chrome site to isolate it hydraulically from the surface 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 runoff drained overland to shatlow
drainage ditches bordering the west and north site boundaries. Runoff from these drainage
ditches discharged to a deep culvert passing beneath the site (see Figure 3-2). From this
culvert, surface water flowed east to Airport Place and then north to Airport Avenue (a.k.a.
Airport Road). The ditch parallels Airport Avenue for approximately 0.5-mile before
flowing southeast bepteath the railroad tracks and State Highway 99W where it discharges
to Dry Creek. Dry Creek flows northeast for approximately 1,500 feet where it converges
with the West Fork of the Booneville Siough. The Booneville Slough eventually merges with
the Willamette River, which is a primary source of drinking water for the City of Corvallis.
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3.2 Land and Resource Use

The land surrounding the United Chrome site currently supports agricultural (non-food
grass seed), aviation, and light industrial use. The site is zoned under the City of Corvallis
Comprehensive Land Use Plan as general industrial. According to the airport master plan
(personal communication, January 11, 2003) this portion of the airport property has been
designated as a fuel farm. After the cleanup has been completed, Ferrill Gas is expected to
relocate their propane fueling station inside the United Chrome site fence.

With respect to current groundwater use, there are no known groundwater users within 0.5-
mile of the site. The nearest residential drinking water wells are located approximately

4,400 feet northeast alongside and east of State Highway 99. It is estimated there are 50 wells
in this area. The City also has two inactive water supply wells in the area. The nearest well,
identified as CW-3, is located approximately 700 feet northeast of the site, and a second well
approximately 3000 feet northeast. Although the weills are still in place, the pumps and
wellhead piping have been removed.

Under Oregon Revised Statute (ORS) 536.340 and Oregon Administrative Rule (OAR)
690-500 to 520, the Oregon Water Resources Department (OWRD) may classify groundwater
resources for current and future specific uses. The United Chrome site lies within the Mid-
Willamette Basin, and as such, groundwater has been designated to support a broad array
of uses including drinking. In conjunction with the requirements of a consent decree, (Civil
Action No. 92-6232-H0, October 14, 1992), the City established a 1,250-foot by 1,250-foot
groundwater pumping exclusion zone around the site. This institutional control prevents
installation of any new wells within this designated area.

The Willamette River is a primary drinking water source for the City of Corvallis and
supports warmwater fish, such as large mouth and small mouth bass, crappie, bluegili,
catfish, and carp. The Willamette River also supports anadromous fish passage, which
include Chinook salmon and steelhead trout.

3.3 History of Contamination

United Chrome Products leased the property from the City and began electroplating
operations at the site in 1956. In the same year, the operators constructed a dry well disposal
pit outside the southwest building corner. Between 1956 and 1975, the dry well disposal pit
was reportedly used to dispose of floor drippings, washings, and product rinsate collected
within a building sump. Quantities of wasie disposed in this manner are unknown, but
were estimated by the facility operator to be approximately 1,000 gallons per year. Other
probable sources of contamination include leakage from the two plating tanks 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
Department of Environmental Quality (DEQ) Resource Conservation and Recovery Act
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(RCRA) compliance inspections. These inspections resulted in subsequent surface water and
sediment sampling by DEQ staff beginning in November 1982. Based on the results of this
sampling, the 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 Priorities List (INPL).

3.4 Initial Response

Accumulated studges from the two plating tanks were removed from the site in 1982 and
disposed under DEQ guidelines. In 1983, following two DEQ Notices of Violation, United
Chrome Products removed chromium sludge from the disposal pit area and placed itin
drums that were later disposed of at a RCRA-permitted land disposal facility. EPA placed
the site on the NPL on September 21, 1984, because of suspected surface water, soil, and
groundwater contamination. EPA also conducted a 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

A CERCLA Remedial Investigation (RI) and Feasibility Study (FS} was completed in August
1985 by CH2M HILL and Ecology & Environment, Inc. Because the facility was still active
during the RI, contamination beneath the facility building was not characterized. The Rl
confirmed that high levels of chromium were present in soil and groundwater, and in
surface water and sediment downstream of the site.

Soil in the vicinity of the dry well had the highest levels of chromium observed onsite.
Concentrations ranged from a high of 200,200 milligrams per kilogram (mg/kg) at the
surface to 29,500 mg/kg at a depth of 12 to 15 feet below ground surface (bgs). At other soil
sampling locations around the building, but away from the dry well, chromium levels were
significantly lower, with a maximum observed concentration of 1,680 mg/kg at the surface
and 1,350 mg/kg at a depth of 20 feet.

Groundwater samples collected from the upper zone revealed a plume extending
approximately 400 feet northwest (downgradient) from the dry well with chromium
concentrations ranging between 142 and 689 milligrams per liter (mg/L). Samples from the
deep aquifer revealed a plume 400 feet in length with chromium concentrations between 0.7
and 6.5 mg/L (Figure 3-4).

Surface water samples collected from nearby drainage ditches and locations downstream of
United Chrome revealed chromium concentrations between 0.08 and 4.3 mg)’L. Sediment
samples showed chromium concentrations between 48 mg/kg and 27,900 mg/kg.
Chromium was detected in the surface water (0.08 mg/L) and sediment sample (52 mg/kg)
collected from the Booneville Slough location.

3.5.1 Public Health and Environmental Impacts

Although a baseline risk assessment was not conducted for the R], laboratory testing
revealed chromium concentrations in groundwater at levels approximately 10,0600 times
higher than the 0.05 mg/L drinking water standard. Surface water samples revealed
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chromium concentrations approximately 400 times higher than the chronic freshwater
ambient water quality criteria of 0.011 mg/L. Accordingly, the principal threat posed by site
conditions was offsite chromiuun migration, ingestion of contaminated groundwater by
residents living northeast of the site, and adsorption of chromium present in surface water
and sediment by ecological receptors.

3.6 Feasibility Study

The FS developed an array of technologies to address soil and groundwater contamination
at the site by screening commercially available technologies and assembling the
technologies into 12 remedial action alternatives. The twelve alternatives were subjected to
an injtial screening that considered technical feasibility, environmental and public health
impacts, and cost, to eliminate the least suitable alternatives and narrow the list of potential
remedial actions for further detailed analysis. From the list of 12, seven alternatives were
carried forward (Table 3-1) for more detailed evaluation. From this list, alternative 5 was
initially proposed, but based on DEQ and community feedback, alternative 12 was selected.
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TABLE 3-1
Feasibility Study Affematives Summary
United Chrome Products, Corvaliis, OR

{1) impiementalion time from O&M cost estimate duration.

{2) NS = not specified in FS.

Capital Annual O&M Present Worth Implementation
Ne. Description Cost Cost Cost - 1987 Time (1)
b No Action $0 $ 50 Not Applicable
2 Alternative Water Supply $172,000 Nong $172,000 Not Applicable
3 Soil Excavation $599.000 dNone $598,000 1y
4 Upper Zone Groundwater $929,000 $168,000 $1,745,000 7yr.
Extraction
5 Soif Flushing and Upper $1,083,000 $168,000 $1.699,000 5 yr.
Zone Groundwater
Exiraction
8- . SollExcavalionand ..o . N§ 5.$800,000 - -
. Alternate Water Supply. Sl Tl
7 DeepAquifer Grouridwater o T NS LT $2,000,000
Extraction = - o R : T ;
8  Soil Excavationand Deep” .~ - N§ CUNST LT $2500,0000 0
Aquifer Groundwater - . ' R Sy
" . Bxiraction - . . R S TRt R
9 UpperZoné Groundwater ~ - -~ . NS LUNS - $2,300,000
: Extraction and alternate o : CoL e “
. Water Supply . n o R o e e T L T
10 Upper Zone and Deegp $1,452,000 $261,000 $2,724,000 7 yr.
Aquifer Groundwater
Extraction
11 Soil Flushing, Upper Zone NS ~NS | o $1,900,000 NS
. Groundwater Extraction : Coe S SO
and Alternate Water -
- Supply - L , S EER I RS T R PR
12 Soit Flushing and Upper $1,580,000 $261,000 $2,570,000 5yr.
Zone and [Jeep Aquifer
Groundwater Extraction
Notes:

Shaded cells indicate aternatives eliminated by initial screening.
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4. Remedial Actions

This chapter discusses implementation of the United Chrome remedy beginning with the
description presented in the ROD and continuing through design, construction, and

remedial action.

4.1 Remedy Selection

The ROD is the regulatory instrument EPA uses to select a remedy to address risk to human
health and the environment posed by hazardous substances, such as the chromium-
cortaminated soil and groundwater present at the United Chrome Products site. The United
Chrome ROD was signed on September 12, 1986, by the EPA Region 10 Regional
Administrator.

4,1.1 ROD Amendments or Explanation of Significant Differences

No ROD amendments have been prepared to date. An Explanation of Significant
Differences (ESD} was completed on December 17, 1991.

4.1.2 Remedial Action Objectives

Three primary public health and environmental objectives were developed (ROD, EPA
1986) for the United Chrome site:

e Adequately protect the public against contact with and ingestion of contaminated
groundwater.

s Minimize threats from and adequately protect the environment against the spread of
contaminated groundwater.

¢ Adequately protect the public against contact with and ingestion of contaminated soil
and sediments.

The purpose for remedial action at the United Chrome site, as described in the ROD, was to:

“remove contamination from the confined zone (deep aquifer) and control further migration of
contamination from the upper unconfined zone (upper zone).”

The ROD states further that:

“The cleanup criteria for the confined aquifer (deep aquifer) is 0.05 mg/L, chromium, the drinking
water standard, because this aquifer is considered a drinking water source and in direct hydraulic
connection with the local drinking water supply wells. The cleanup criteria for the unconfined
zone (upper zone) 1s 10 mg/L chromium. This concentration represents the minimum cleanup
required to protect the local drinking water supply. The drinking water standard of 0.05 mg/L was
not used because the unconfined zone (upper zone) is not used as a drinking water source
anywhere in the area and because the present level of contamination would likely make it
technologically or economically infeasible to achieve this standard.”

CYOABOABON0 4-1
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4.1.3 Remedy Description

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

1. Installation of approximately 15 shallow wells (15 to 20 feet) to extract chromium-
contaminated groundwater from the upper (unconfined) zone.

2. Installation of approximately five deep wells (35 to 40 feet) to extract chromium-
contaminated groundwater from the deep (confined) aquifer.

3. Installation of onsite treatment equipment (chemical reduction and precipitation) to
remove chromium contamination from exiracted groundwater prior to discharge to
Muddy Creek or the City of Corvallis wastewater treatment facility.

4. Construction of fwo percolation basins in the areas of the former dry well and plating
tanks fo flush the contaminated soil above the shallow groundwater table. ‘ _
Approximately 350 tons of contaminated soil excavated during the construction of these
basins was to be disposed at a permitted land disposal facility.

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

4.2 Remedy Implementation

On September 8, 1987, EPA and DEQ entered into a State Superfund Contract to proceed
with remedial design and construction. This agreement separated the work into two phases.
Phase [ included design and construction of all upper zone related facilities, while Phase 1I
included the surface drainage and deep aquifer extraction facilities. The estimated costs
(Interim Closeout Report, EPA, 1991) for the Phase I and Phase II work were $2.4 million
and $2.0 million (total of $4.4 million) versus $2.57 million estimated in the ROD.

Largely as a result of information developed during remedial design, several changes were
made to the remedy. Theses changes, described in the December 17, 1991, ESD (EPA 1991)
included:

¢ Demolition of the United Chrome Products building. At the time of the ROD it was
decided to postpone a decision on the building’s status until the remedial design phase.

e Rerouting of the surface drainage ditch in lieu of culvert installation.

* Installation of an infiltration trench, injection wells, and eight additional upper zone and
two additional deep aquifer extraction and monitor wells.

¢ Discharge of treated water to the City of Corvallis publicly owned treatment works
(POTW) and increased reliance on the POTW as a final treatment facility for extracted
groundwater from the site.

* Modification of the deep aquifer groundwater cleanup standard from 0.05 mg/L to 0.1
mg/L to be consistent with the National Primary Drinking Water Regulation or
maximum contaminant level (MCL).

A brief summary of the Phase I and Phase II work is provided in the following subsections.

4.2 CVOM30450004
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4.2.1 Phase | Design and Construction
Phase [ design and remedial construction included the following:

e Decontamination and demolition of the vacant United Chrome Products building
(Photograph 1). Decontamination water was collected and stored in a temporary storage
tank for treatment in the onsite treatment system. Demolition debris was transported to
Valley Landfill’s Coffin Butte facility in Corvallis, Oregon.

. gt g - W g . T
~ ot - = =

e w1 ST
Photograph 1 ~ Demolition of the United Chrome Products bu

e i st e

iiding.

e 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 Chernical Waste Management facility in Arlington, Orcgon.

e Installation of 23 extraction wells (versus the 15 proposed in the ROD) and associated
conveyance piping and well controls (Photograph 2) to pump contaminated
groundwater from the upper zone to the onsite pretreatment system. Six piezometers
and six monitor wells {(non-pumping extraction wells) were also installed to allow for
monitoring of remedial action progress.

» Construction of extracted groundwater influent and effluent holding tanks, installation
of a skid-mounted chemical reduction and precipitation pretreatment system
(Photograph 3), and setup of an office/laboratory trailer for use by operations and
maintenance (O&M) stalf. The City of Corvallis later modified the treatment system to
add two 6,000-gallon sludge thickening tanks.

CVOMa0480004 33
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Photograph 2- Typical upper z0ne graafer extraction well and onsite treatment system. Biack
tanks used for influent {groundwater) storage and while fanks for effluent ({reated groundvater)
storage.

Chemical reduction and precipitation treatment lank with totes containing treatment

Pholagraph 3 -
chemicals.

44 (V0020980004



4 REMEDIAL ACTIONS

The Phase I design and construction work was performed between March 1987 and

August 15, 1988, by EPA’s contractor CH2M HILL, with support from Reidel Environmental
Systems (civil, electrical, and mechanical), Wastewater Treatment Systems (treatment tank),
and Geotech Explorations (well installation).

4.2.2 Phase Il Design and Construction
Phase I design and remedial construction included:

» Installation of seven (versus five proposed in the ROD) 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.

e Installation of two injection wells (DW-9 and DW-10) and two monitor wells (DW-18
and DW-19).

e Reconstruction of well DW-3 (DW-3A) and replacement of upgradient wells DW-4 and
DW-5 with a new well DW-11.

o Construction of the bypass ditch (Photograph 4) to reroute surface water drainage
around the site.

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

;j' .‘l-r - '??:"_J
Photograph 4 - Surface drainage bypass dilch shown on felt. Infillration basins at nightcenterof
photograph.
The Phase Il design and construction work was performed between November 1989 and
August 15, 1991, by EPA’s contractor CH2M HILL, with support from Onwego Drilling
(well installation), Green and White (bypass ditch), Trico Electric (electrical), and Beaver
Plumbing (mechanical).
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4.2.3 Supplemental Engineering and Institutional Controls

The primary engineering controls at United Chrome are a chain-link site boundary fence
enclosed by a chain-link airport property fence recently installed by the Federal Aviation
Administration. Access to the site is available through the double, locked gates placed along
the access road.

The Censent Decree between EPA and the City of Corvallis required the City to establish an
approximate 40-acre groundwater pumping exclusion zone around the site. The purpose for
the exclusion zone is to prevent installation and operation of water supply wells that could
adversely affect groundwater remediation.

4.3 System Description and Operations

This section summarizes general information related to operation of the groundwater
extraction wells, infiltration basins, and trench and injection wells, and the onsite treatment
system. A majority of this information relates to historical site operations. At the time of this
five-year review, site activity is limited to operation of a single upper zone well (EW-9) and
two deep aquifer wells (DW-8 and DW-9).

4.3.1 Groundwater Extraction Wells

Upper Zone Well Description

The upper zone extraction system (Figure 4-1) was initially comprised of 23 wells. Each well
is 5 inches in diameter and approximately 20 feet deep. The wells are equipped with electric
submersible pumps for groundwater extraction and high and low water level sensors to
control pump operation (Figure 4-2). A control panel adjacent to the well enclosure contains
an hour meter to record the amount of time the pump operates and a cycle counter to record
the number of times the pump cycles on and off. The wellhead is housed in an insulated
enclosure to provide weather protection. The extraction wells are manifolded together with
above ground, high-density polyethylene (HDPE) piping to convey groundwater from the
wells to the onsite treatment facility.

Upper Zone Operations

Following 14.4 years of operation, the upper zone extraction system has yielded 30.6 million
gallons of groundwater. Monthly groundwater extraction rates have varied from zero (July
to September 2002) to 593,740 gallons (16 gallons per minute). The monthly extraction rate
has declined steadily since May 1991 (Figure 4-3) as individual wells have been turned 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 Welt Description

The deep aquifer system was initially comprised of seven extraction wells. Each well is

5 inches in diameter and varies in depth between 40 and 75 feet. The wells are equipped
with electric submersible pumps for groundwater withdrawal, flow meters to show
ingtantaneous flow rates and record total flow volume, and flow control valves to regulate

4.6 CV0r30480004
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flow rates. The wells are housed in insulated enclosures to provide weather protection. The
extraction and monitor wells are manifolded together (Figure 4-4) with above ground,
HDPE piping to convey groundwater to the discharge point located at the northeast corner
of the onsite treatment plant. Because of the low chromium concentration present in deep
aquifer groundwater, treatment is not required. The deep aquifer conveyance piping also
contains a side lateral that enables all, or a portion of the flow 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. The rationale for this action was to focus
groundwater withdrawals at the top of the deep aquifer where chromium concentrations
are highest.

Deep Aquifer Operations

After 11.5 years of operation, the deep aquifer extraction system has yielded 48.1 million
gallons of groundwater. Monthly groundwater extraction rates (Figure 4-3) have varied
from 123,970 to 778,840 gallons (2.8 to 17.4 gallons per minute). Extraction rates were
highest when all seven wells were in operation and have 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. Well DW-9 was brought online in
February 2001 when it was discovered that chromium concentrations at this well had risen
above the ROD performance standard.

The extraction system has operated full-time since the August 1991 startup except for a
temporary shutdown between October 2000 and January 1, 2001, during the upper zone
source removal action (see Section 4.4},

4.3.2 Infiltration System

Several different technologies were used at the site to introduce tap water to the upper zone
and deep aquifer to accelerate the overall remediation effort. In the upper zone, two
infiltration basins and an injection trench were employed, and in the deep aquifer two
injection wells were used as described in the following subsections.

Upper Zone - Infiltration Basin Description

To facilitate flushing of sotuble chromium from upper zone soil to the extraction systemn for
recovery and treatment, two infiltration basins were constructed. Basin 1, the larger of the
two at 4,500 square feet (80 x 56 feet) was constructed over the site of the former plating
tanks (Figure 4-1). Highly contaminated soil from this area was excavated to a depth of

8 feet and the excavation backfilled with concrete rubble and pea gravel, providing a “root
system” to more effectively deliver flushing water to subsurface soil. Infiltration Basin 2,
with an area of 2,000 square feet (50 x 40 feet), was constructed over the site of the former
dry well. In addition to flushing soluble chromium from upper zone soil, the infiltration
basins helped sustain upper zone pumping during the summer and fall months when there
is no natural recharge.
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The basin walls (Photograph 5) were constructed of 30-inch-high concrete curbing lined
with geotextile. The curbing was glued to a concrete footing, resulting in a leak-proof
construction. Tap water was pumped into the basins through a 2-inch spigot and the water
level maintained by a float valve. The water level inside the basins was initially maintained
at a height 2 feet above ground surface but was subsequently lowered to a ground surface
level to reduce vertical gradients between the upper zone and deep aquifer.

Pholograph 5 - Upper zone infiltration basin Number 1.

Upper Zone - Infiltration Trench Description

[n September 1990, the City constructed a 100-foot-long infiltration trench northeast of Basin
1 (Figure 4-1) to provide supplemental recharge to this area of the upper zone. The trench
was placed at a depth of 6 feet and constructed of 4-inch-diameter slotted polyvinyl chloride
(PVC) drain pipe encompassed by pea gravel. Tap water was pumped to the trench through
a 4-inch-diameter riser, and the water level maintained at ground surface elevation by a
float valve. The trench was used primarily during the summer and early fall months and
was shut down in November 1994 following cleanup of this area.

Upper Zone - Infiltration Basin and Trench Operations

Between August 1988 and September 2000, 17.2 million gallons of tap water was flushed
through upper zone soil using the infiltration basins and trench. This amount is equivalent
to 56 percent of all groundwater pumped from the upper zone. Of the 17.2 million gallons of
injection 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 month during the
winter months to as much as 548,664 gallons during the summer. However, as individual
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extraction wells were shut down, the monthly infiltration rate has gradually declined
(Figure 4-3). The infiltration basins were decommissioned in September 2000 in conjunction
with a soil removal action. 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 (see
Section 4.4). The infiltration trench was also temporarily restarted in September 2001 but
was turned off once it was determined that the recharge did not benefit extraction at well
EW-9.

Deep Aquifer - Injection Well Description

Deep aquifer wells DW-9 and DW-10, which initially did not contain chromium
concentrations above the 0.1 mg/L ROD performance standard, were configured as
injection wells during the Phase II construction. The design objective for the injection wells
was to inject enough water to maintain a neuiral vertical hydraulic gradient between the
upper zone and deep aquifer to prevent recontamination of deep aguifer groundwater by
upper zone groundwater that had met the 10 mg/L ROD performance standard. Wells
DW-9 and DW-10 were designed primarily as monitor wells, and as such, the wells
experienced frequent clogging problems even though clean tap water was used. The deep
aquifer injection system was shut down in February 1994.

Deep Aquifer - Injection Well Operations

Between August 1991 and February 1994, 5.5 million gallons of groundwater was injected
into the deep aquifer through wells DW-9 and DW-10; an amount equivalent to 11 percent
of all groundwater pumped from the deep aquifer. An attempt was made to maintain
injection rates at approximately 5 gallons per minute (gpm). However, the injection rate had
to be decreased during the winter months to prevent artesian conditions. Monthly deep
aquifer injection rates are shown on Figure 4-3.

4.3.3 Groundwater Treatment System

The groundwater treatment system was purchased as a package unit from Wastewater
Treatment Systems in 1988 and installed during the Phase I construction effort. A process
flow diagram for the system is shown in Figure 4-5. In 1992, after several years of upper
zone pumping, treatment system operations were scaled back to eliminate the precipitation
(sludge forming) step. All pretreatment of extracted groundwater was discontinued on
March 2, 1995, and the treatment system decommissioned between March and April 1999.

While the treatment system was in operation, chromium removal from the groundwater
influent stream was performed as follows:

+ Step 1. 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
reduce the hexavalent chromium (Cr+6) to trivalent chromium (Cr+3).

o 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 formation of chromium
hydroxide particles.
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e Step 3. From the neutralization chamber water flowed into a third chamber that housed
the lamella clarifier. Prior to entering the clarifier, anionic polymer was added to help
the smaller chromium hydroxide particles aggregate into larger settable floc. The floc
settled to the bottom of the lamella where it 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 effluent holding tanks.

* Step 4. Sludge formed in the thickening tanks was then pumped to a filter press,
resulting in the formation of a blue-colored dry solid (Photograph 6). The dry solid was
placed in a drum and transferred to a roll-off box for shipment to the Chemical Waste
Management facility in Arlington, Oregon. Water removed by the filter press was
returned to the influent holding tanks.

After several months of operations, the City, in cooperation with EPA, identified several
process modifications to improve the treatment system throughput rate. These
modifications are summarized in Table 4-1.

Photograph 6 - Chromium hydroxide precipitate coliected from the filter press.

System Operations

Through March 1992 the groundivater treatment system was operated in a batch mode.
During this phase of operations, extracted groundwater was accumulated in the influent
tanks (the effluent tanks were converted to influent tanks in February and July 1991). When
the tanks were completely full (48,000 gallons) the operators would process the water
through the plant at rates up to 75 gpm.

In July 1991, the City of Corvallis proposed a 10-pound-per-day discharge limit (local limit)
for the United Chrome site in accordance with National Categorical Pretreatment Limits
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{40 CFR Chapter I, Subchapter N Part 403). In January 1992, EPA approved a 7-pound per
day discharge limit. Under 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) could be discharged to the City of Corvallis publicly
owned treatment works (POTW) for treatment. In March 1992, the treatment plant was
modified to allow for full or partial (hexavalent to trivalent chromium reduction step)
treatment and the plant operated in this mode until March 1995. On March 2, 1995, the
reduction step was discontinued and all groundwater discharged directly to the POTW for
freatment.

The chromium concentration in upper zone groundwater processed through the treatment
plant dropped steadily during the first several years of operation from 1923 mg/L in
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 (Figure 4-6}. Between March 1995 and
December 2002, when no onsite pretreatment was performed, chromium concentrations
generally varied between 10 and 15 mg/L.

Deep aquifer groundwater was treated onsite between August 1991 and March 1992.
However, due to low chromium concentrations and higher volumes, deep aquifer
groundwater was the primary benefactor of the 7-pound-per-day local discharge limit, and
in March 1992, all deep aquifer groundwater was discharged to the POTW for treatment. As
shown in Figure 4-6, chromium concentrations in deep aquifer groundwater dropped
steadily from 1.6 mg/L in November 1991 to 0.06 mg/L in July 1996. However,
concentrations began to increase, rising to 0.6 mng/L in January 2001. In February 2001,
following startup of extraction well DW-9, the concentration dropped abruptly to

0.15 mg/L. Chromium concentrations had risen steadily to 0.35 mg/L by December 2002
(see Figure 4-6).

4.3.4 Performance Monitoring Program

Groundwater extraction and treatment system performance monitoring is conducted in
accordance with the requirements of a pumping plan. The pumping plan has been revised
five times since 1988. As experience with operation of the groundwater extraction and
treatment system has grown, monitoring frequencies have generally been reduced.
Additionally, when performance monitoring has shown that an extraction or monitor well
has achieved the ROD performance standard, the monitoring frequency has been reduced or
eliminated altogether.

The current performance monitoring program (Pumping Plan, CH2M HILL, May 2001) is
summarized in Table 4-2 and Table 4-3.

4.4 Responsible Party Lead Actions

The City of Corvallis has also undertaken several actions to accelerate and improve the
overall cleanup effort. These actions have included:

s Construction of a 100-foot-long infiltration trench inn 1990 to deliver additional recharge
to the upper zone northeast of Basin 1 (Photograph 7).
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Phatogragh 7 - Consiructicn of upper zone infiltration trench in June 1990 by the City.

¢ Removal of two abandoned buildings in April 1990 and May 1991 (yellow and green
buildings in Photograph 4).

* Removal of chromium-contaminated sediment from the onsite culvert in 1991
(Photograph 8). The culvert was also plugged at each end to prevent recontamination.
The sediment was eventually transported to the Chemical Waste Management facility in
Arlington, Oregon.

e In March 1999 the City retained a Contractor to remove the chemical storage building,
the influent and effluent storage tanks, treatment plant, filter press and treatment
building.

* As resources permit, the City has also decommissioned a number of inactive extraction
and monitor wells (Table 4-4).

Following an EPA investigation performed between June 1998 and July 2000 to verify the
infiltration basin’s soil flushing effectiveness, the City implemented a removal action that
resulted in the excavation of 1,956 tons of soil containing chromium concentrations greater
than 6,000 mg/kg. This material was transported to the Chemical Waste Management
facility in Arlington, Oregon. Concrete rubble removed from the excavation was
supplemented with 1700 tons of clean fill material, compacted, and leveled to match the
existing grade.

414z CVC 030482004



4 REMEDIAL ACTICNS

o

Photograph 8 - Chramium-conlaminated sediment removed from onsite culvert in Seplember
1991. The City attempted to stabilize the sediment wsith concrele to permit disposal at Subtitle D
{nonhazardous) landfill, but was unable to blend the concrete and sediment into a stable scfid.

4.5 Operation and Maintenance Costs

O&M costs were estimated in the Feasibility Study at $261,000 per year for a five-year
period. Based on cost information obtained from the City of Corvallis, actual operation and
maintenance costs for United Chrome have declined from $247,000 per year in 1990 to
$25,000 per year in year 2001, with the lower costs in proportion to a reduced level of site
activity. An additional, one-time cost of approximately $400,000 was incurred in year 2000
in conjunction with the upper zone soil removal.
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TABLE 441

Treatment System Improvements
United Chrome Products Corvallis, OR

Date

Modification

Description

Process Equipment

July 1989

July 1989

Ocl. 1989

Dec. 1989

Dec. 1989

Aug. 1990

Filter Press

Siudge Pump

Filter Press

Air Comprassor

Air Drier

Sludge Thickening

Qriginal 6-cubic-foot press removed, replaced with new 12-
cubic-foot press.

Original Wilden M-4 sludge pump replaced with Wilden M-8 to
increase capacity.

Filter press filtrate line replumbed from the sludge thickening
tank to the clarifier.

Original compressor removed, replaced with larger unit to
accommodate the new press.

Regenerstive air drier added to dry process air, address
freezing problems with wat process air.

Replaced two 900-gallon sludge thickening tanks with two
6.000-gallon tanks.

Ancillary Equipment

Jan. 19688 Polishing Filters Damaged by freezing, removed from process.
April 1989 Influent Flow Reduesd meter size to provide more accurate measurement.
Measurement

Dec. 1989 Caustic Storage NaOH/KOMH mixtures are now used during cold months to
inhibit freezing of caustic solution.

May 1990 Influent/Effluent Tank Addad permanent ladders, catwalks, and rails over the tanks.

Area
tnstalled analog level measurement on all four tanks.
Jan. 1921 influent/Effluent Changed from 1-1/2- to 2-hp pumps.
Pumps

Fab. 1991 Influent/Efffuent Tanks  Tank No. 3 replumbed to use for influent rather than efffuent
storage,

July 1991 influent/Effluent Tanks  Tank No. 4 replumbed to use for influent rather than effluent
storage. Treatment plant effluent discharged directly to the
sewer,

Facilities

May 1990 Chemical Storage Building daesigned and constructed.

Building
May 1990 Locker Room Building designed and constructed.
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CYO/030450004



TABLE 42
Upper Zone Remedial Action Monitoring and Reporting Schedule
United Chrome Products, Corvallis, OR

. Reporting
Component Task Locations Frequency Requirements®
Extraction System Water levels in select wells EW-01, EW-02, EW-03, EW-04, EW-05, EW-06, Quarterly Quarterly
EW-07, EW-09, EW-10, EW-11, EW-12, EW-13,
EW-14, EW-15, EW-15, EW-23, EW-27, PZ-B,
SE-2A, MW-3
Wellhead measurements® All active extraction wells Monthly CQuarterly
Water quality - hexavalent chromium All active extraction wells Monthly Moenthly
Flow rate, line pressure, effluent At City POTW discharge point Monthly Quarterty
chromium conc®
Calculated flow rate and corrected® All active extraction wells Maonthly CQuarterly
volume through well
Monitor Wells Water quality — hexavalent chromium EW-01, EW-02, EW-03, EW-04, EW-05, EW-08, Semiannually® Semiannually
EW-07, EW-09, EW-10, EwW-11, EW-12, EW-13,
EW-14, EW-15, EW-16, EW-23, EW-27, PZ-B,
SE-2A, MW-3
infiltration Trench Flow {gal), water elevation and vertical Vertical Gradient Clusters: SE-2A/DW -9, Quarierly Quarterly
{Phase 2 only) gradients MW-3/DW-2
Water Balance’ EW-2, EW-6, EW-10, EW-11, EW-12, EW-13, Monthly Cuarterly
EW-14, EW-16

Notes:

2all results may be requested af any time by the technical assistant in verbal format or draft.
*Pump cycles, pump hours, line pressure, Functional inspections will be performed mors frequently.
‘Corrected volume = [calculated volume at well]* total measured flow (PFOTW Discharge Point)
total calcutated flow (all extraction wells).
dSampling will be conducted in December and June of each year.
®Sample shall be a grab sample.
'If difference between calculated vs. measured flow exceeds 20%: 1) influent flow meter, 2) Extraction well line pressures, and 3) orifice pfate erosion will be checked
and appropriate corrective measures implemented.,
YInfiltration rates shall be adjusted, as necessary, to maintain an infiltration/extraction ratio of 0.6 to 0.7.
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TABLE 4-3
Deep Aquifer Remedial Action Monitoring and Reporting Schedule
United Chrome Products, Corvallis, OR.

Reporting
Task Locations Frequency® Requirement

Extraction System Well head measurements/inspection® Active extraction wells Monthly Monthly

Water quality sampling
Maonitor Wells and Inactive Water level measurements DwW-2, DW-8, DW-9, DW-10, DW-12, DW-13, Quarterly Quarterly
Extraction Wells DW-15

Water quality sampling [Cr(V()] Dw-2, DW-10, DW-12, DW-13, DW-15 Semiannually Semie;nnuatly
Notes:

Measurements include flow rate {gpm) and flow totalizer (gallons). Functional inspection to be performed weekly.
®Scheduled tasks will be performed at uniformiy spaced intervals; semiannual = March and September.

CYO\0A0510003



4 AEMEDIAL ACTIONS

TABLE 44

Weall Abandonment History
United Chrome Products, Corvallis, OR

Abandonment Date Welis Abandoned
Event Performed
Upper Zone Deep Aquifer
Phase 1 June 1696 EW-1, PL-2, PL-3,PL-4, PL-5, DW-7
BG-2, MW-2A
Phase 2 May 1997 EW-19, EW-22, EW-24, EW-25,
EW-26, SW-3, PZ-A, PZ-C, PZ-E
Phase 3 May 1998 SW-2A, SW-4 DW-3A, DW-6, DW-19
Phase 4 Septernber 1990  EW-8, EW-28, EW-29
FPhase 5 June 2001 EW-17, EW-18, EW-21, EW-20, DwW-11, DW-14, DW-16, DW-17

BG-1, MW-1, PL-1, PZ-1), PZ-F

CGVO/030430004
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5. Progress Since the Last Five-Year Review

The second five-year review (United Chrome Products Superfund Site Corvallis, Oregon Five-
Year Review Report, EPA, 1998) concluded that the United Chrome remedy was performing
as designed, that all necessary O&M was being performed, and that continued operations
would ensure protection of human health and the environment. Although no current
protectiveness issues were identified, several with the potential to affect the remedy’s ability
to achieve cleanup levels and, therefore, long-term protectiveness were listed. These issues
included:

1.

Determine the effectiveness of soil flushing for chromium removal from the plating tank
and dry well areas.

Delineate the extent of chromium-contaminated soil that continues to act as a
groundwater contaminant source.

Evaluate methods for enhancing the existing groundwater remedy, or undertaking an
alternate remedy, in order to attain the groundwater performance standards specified in
the ROD.

Reevaluate surface water and sediments in the drainage ditches downstream of the site
and within the Booneville Slough to ensure protectiveness of ecological resources.

Prior to closeout of the site and proposed deletion of the site from the NPL, review the
levels of chromium remaining in soil on the site to ensure that any residual levels of
contamination are protective of expected future site use.

Each of these recommendations (Table 5-1), except for the surface drainage sampling, has
been addressed. The surface drainage sampling work had been completed at the time of this
five-year review but the results had not been presented to EPA. Additional information
relevant to these issues is provided in Chapter 7.
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TABLE 5-1

Status of Recommendations Provided in Second {1998} Five-Year Review
United Chrome Products, Corvallis, OR

Issues from
Previous
Review

Recommendation

Party
Responsible

Action Taken and Outcome

Action
Comptleted

OCngoing upper

zone
groundwater
contaminant
source

Evaluate
effectivenass of soi
Hushing

Delineate extent of
chromium-
contaminated soil

Evaluate aiternate
methods for
remedy
enhancement

EPA

EPA

EPA

City of
Corvallis

Phase | soil investigation performed,
rasulting in collection of 220 soi!
samples for total chromium, TCLP,
and SPLP chromiumn analysis.
Investigation revealed that high levels
of chromium remain in soil. Phase 2
investigation recommended.

Phase 1l soil investigation performed,
resulting in collection of 72 soil
samples for total chromium analysis.
Extent of contamination delineatad to
6,000 mg/kg level obtained from
Phase 1 TCLP testing.

Removal action recommended,
Design Criteria Report prepared to
guide removal action.

Removed 1,926 tons of contaminated
s0it with chromium concentrations in
excass of 6,000 mgkg. Work
documented in a construction repor
prepared by the City and in an EFA
closeout report.

Qctober 1998

August 2000

August 2000

October 2000

Offsite
chromium-
contaminated
surface water
and sediment

Reevaluate surface
water drainages
and Boonevills
Slough to ensure
protectiveness

Cregon DEQ

City of
Corvallis

Oregon DEQ svaluated historical
surface water and sediment data and
concluded that a DEQ Ecological
Level | Risk Scoping and Level i Risk
Screening shouid be performed. DEQ
recommended surface water and
sediment sample locations and
taboratory analysis requirements.

Sediment samples collected
Ecological Level 1 Scoping Report
Surface water samples collected

Additional background sediment
samples cofiected

July 2002

Gct 2002
Nov 2002
Jan 2003
Feb 2003

Chromium

concentrations

rermaining in
ongite soil

Screening level risk
assessment

DEQ

DEQ performead a human health risk
scresning that concluded oftsite solil
is protective of residential use and
onsite soil protective for industrial use
with institutionat controls.

August 2002
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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 followed the Work Plan for Work
Assignment No. 102-FR-FE-1032 (CH2M HILL, October 30, 2002). Specific work plan tasks
included:

¢ Review of applicable or relevant and appropriate requirements (ARARs) (Task 3)
Site interviews (Task 4)

* Gite inspection {Task 5)

Preparation and review of the five-year review report (Task 6)

*

The overall five-year review effort was led by the EPA Region 10 remedial project inanager
{RPM), Alan Goodman. Mr. Goodman was assisted by the EPA community involvement
coordinator (CIC), Ms. Deborah Neal, and by EPA Region 10’'s Remedial Action Contract
(RAC) contractor CH2M HILL. The five-year review work was performed between
December 1, 2002, and February 24, 2003.

6.2 Community Involvement

Community involvement is an important component of the five-year review process. Steps
taken to involve the community in this five-year review included preparation and
distribution of an updated fact sheet by EPA providing specific information on the five-year
review and its objectives, interviews with community leaders, and interviews with private
citizens who may have a potential interest in the cleanup.

6.3 Review of Applicable or Relevant and Appropriate
Requirements

The remedy selected in the ROD is intended to protect human health and 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 (EPA 2001) specifies that newly promulgated or revised
regulatory standards that bear on the protectiveness of the remedy be identified and
evaluated during the five-year review.

Sumnmaries of newly promulgated and revised regulatory standards identified during the
course of the five-year review are discussed in Chapter 7.
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6.4 Document and Data Review

Although no formal document and data review was performed, CH2M HILL has an
extensive file for the United Chrome project. Information contained in this file was used to
prepare the five-year review report.

6.5 Site Inspection

Summary of Site Conditions

The site inspection was performed by the CH2M HILL site manager on December 5, 2002,
and January 11, 2003, in accordance with the checklist contained in the five-year review
guidance. The site inspection was also used to update the site’s base map to reflect changes
that have taken place over the past 10 years. A copy of the revised base map is shown in
Figure 6-1,

Two security fences (Photograph 10) enclose the United Chrome site, with access obtained
through gates located off Airport Place. The outer fence, maintained by the Federal Aviation
Administration, encloses the Corvallis Airport 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 sites (Figure 6-1), which lie within the Corvallis Airport
property. A third fence separates the United Chrome and CoEnergy sites from one another,
and separate locking gates control entry and egress from each. CoEnergy also uses two
guard dogs to patrol their facility.

Photograph 10 — FAA security fence outside United Chrome site fence.
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Although the City maintains the groundwater extraction equipment in good working order,
the site receives only a nominal amount of landscaping maintenance, and therefore appears
unkempt. Herbicide applied in October 2002 has killed much of the groundcover vegetation
present at the site, and its decayed nature contributes to the site’s lowly appearance.
Additionally, following removal of the treatment system infrastructure, the City no longer
has a covered area to store equipment associated with past well conversion and well
abandonment work. This equipment has replacement and salvage value, and is currently
stored on an asphalt surface near wells EW7 and EW10, and the decontamination pad.

Land use in the immediate vicinity of the site remains airport services (maintenance and
parking), propane fueling (Ferril Gas and CoEnergy), and agricultural (grass seed farming).
The United Chrome site is zoned under the City of Corvallis Comprehensive Land Use Plan
as general industrial.

6.5.2 Site Cover

Although not widely discussed in prior documents, large areas of the site are covered with
asphalt and concrete (Photograph 11). The main portion of the site is overlain with
reinforced concrete approximately 25,000 square feet in area and 12 inches thick. This cover
represents the floor of the former United Chrome Products building. An extensive floor
trench system varying in depth from 4 to 12 inches is recessed within the floor. The trench is
filled with gravel but appears to drain toward the southwest corner. The gravel was
removed at one location and the trench inspected. The concrete floor and walls of the trench
were in good condition and showed no evidence of chemical or physical degradation. There
are also several drain openings in the floor, just south of the power transformer, that most
likely discharge to an inactive septic system. An asphalt roadway (former County road) and
parking area border the concrete to the north. Along the west, south, and east sides of the
concrete, the surface is unpaved.

EPA and the DEQ have expressed concerns in the past about potential chromium
contamination beneath the concrete slab. The results of this site inspection, and soil
sampling performed in May 2000 indicate these concerns are probably not warranted.
Additional information on this issue is presented in Chapter 7.

6.5.3 Groundwater Remedy

Groundwater Extraction System

The only extraction wells still in operation are upper zone well EW-9 and deep aquifer wells
DW-8 and DW-9 (Photographs 12a and 12b). All other extraction wells have been converted
to monitor wells, or have met the ROD performance standard and been abandoned per EPA
approval. The status of all wells present at the start of the remedial action in 1988 is shown
in Table 6-1. Wells still present at the site are shown on Figure 6-1. At the time of the
inspection, wells EW-9, DW-8, and DW-9 were operating satisfactorily.

Insulated shelters enclose the upper zone and deep aquifer extraction wells. The shelters are
in good condition and provide adequate weather protection. Although some evidence that
the shelters have been used recently as nesting sites by birds or small animals was observed,
this has been a recurring condition, and does not affect extraction well operation or
groundwater monitoring activities.
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Photograph 12 — Deep aquifr extraction well DW-8.

The above ground piping that conveys groundwater from extraction wells EW-9, DW-8, and
DW-9 to the discharge point is in good shape. However, the bridge near wells EW-5 and
DW-1 (Photograph 13), which allows vehicles to drive safely over the pipe, is in poor
condition and should be repaired if future vehicle traffic through this area is required. The
bridge was damaged by heavy truck traffic during the October 2000 upper zone source
removal project.
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TABLE 6-1
United Chrome Well tnventory - January 2003
United Chrome Progucts, Corvallis, OR

Upper Zone Wells
Extraction Wells Manitor Wells
Active Inactive  Abandoned o Active inactive  Abandoned
EW-09 __Ew.08 EW-01 EW-20 - Mwza
ST T T T Ewete Ew-02 - EWila)
. EBwaz EW-03 PZ-A
Ew-24 . Ew-oa - PZC
e EW-25 EW-05 PZ-E
S EW-26 EW-06 _ PL5 N
EW-28 - EW.07 o _ - PL3
e EW-29 CEw-10 __ PL4
EW-17 . EW-11 SW-3
el BwWaE  EW2 SW-4
EwW-21 EW-13 MW
R — e S, R H.ﬂ_..‘..,EW-14,7 . . - MWS R
EW-15 PZ-F
o Ew-16 _ PLY
EW.23 PL2
e N EW-27 ‘ _ ~ SW-2A
MwW-3 BG1
e T . PeB PZ:D
SE-2A PZ-F
Total Number of Wells Initially Present 51 . _ )
Total Number of Wells Currently Present 21
Deep Aquifer Wells
Extraction Wells Monitor Wells
__Adive  ngclive Abandoned Active  Inactive _Abandoned
DW-8 DW-2 DW-1 - DW-03A
bwe _ . .. ._bwi DwW-4
- bw-12 o DW-5
DW-13 DW-8
L _ , _DW-1s | L DW7
DwW-11
) - Dw-14
DW-i6
s R o DW-17
DW-18
DW-19
Total Number of Wells Initially Present 25
Total Number of Wells Currently Present 8
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Infiltration System

The infiltration basins (Basin 1 and Basin 2) were decommissioned in August 2000 in
conjunction with the upper zone source removal work (Photograph 14). The
decommissioning effort included removal of geotextile material, above-grade concrete
walls, plumbing and valve controls. The infiltration trench is still operational but has not
been used since January 1993, except for a short trial between August and October 2001.
Given the limited nature of current upper zone pumping operations, it is unlikely the trench
will be required in the future.

atd

n‘! of rmer infiltralion basin number 2.

Y s

- Foolp

Pholograph
Groundwater Monitoring Network

All of the groundwater monitor wells/piezometers shown on Figure 6-1 were located and
appear to be in satisfactory condition for continued use as required by the Pumping Plan -
Version 5 (CH2M HILL, May 2001). CH2M HILL had scheduled the site inspection for
December 5, 2002, to correspond with the City’s semiannual sampling of the upper zone
monitor wells. Unfortunately, the City’s sampling pump failed to operate as a result of
freeze damage, and the sampling was not performed on this date.

Treatment System

The groundwater treatment system was removed between March and April 1999. The only
components remaining are the secondary containment wall that enclosed the influent tank
storage and treatment system areas, the partially enclosed shop, the electrical control panel,
the decontamination pad, and the containment cell for the sludge thickening tanks. The
secondary containment wall has been intentionally breached (Photograph 15) along the
north side to prevent accumulation of large amounts of rainwater. The metered discharge
point where extracted groundwater is discharged to the sanitary sewer is in satisfactory
condition (Photograph 16).
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Office and Laboratory Trailer

An office and laboratory trailer and locker room trailer, constructed as part of the
groundwater remedial construction effort, are still maintained by the City of Corvallis
(Photograph 17). All onsite testing is done in the laboratory trailer, but most document/data
management is performed at the City of Corvallis POTW. The laboratory equipment
appeared to be in good working condition, and the City provides copies of all calibration
and quality assurance checks with the quarterly progress reports. Copies of the O&M
manuals, health and safety plan, and historical site-related documents are also kept onsite.
The O&M manual has not been updated since the treatment system was decommissioned in
April 1999. However, to support an update to the site Health and Safety Plan, the City
prepared a summary of significant site events (see Attachment 4 in Appendix A).

Photograph 17 - Office and boratory trailer.

6.5.4 Onsite Drainage

Although the surface drainage ditch has been re-routed around the United Chrome site,
portions of the former ditch are still visible and accumulate surface water during the winter
months (Photograph 18).

6.5.5 Site Safety

United Chrome O&M personnel are 40-hour trained, in accordance with 40 CFR 1910.120,
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 safety inspection was not
performed.
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6.6 Community Interviews

CH2M HILL personnel interviewed site operations and maintenance (O&M) personnel,
selected community leaders, and local residents who live within 1.5 miles of the United
Chrome site. CH2M HILL also mailed questionnaires to non-governmental and non-media
affiliated individuals on the United Chrome mailing list. A brief summary of the interview
findings is provided in the following subsections. Copies of the interview questionnaires are
provided in Appendix A, Attachment 3.

6.6.1 Site Operations Personnel

CH2M HILL interviewed Bruce Curtis, the City of Corvallis Public Works employee
responsible for site operations and maintenance. Mr. Curtis has had this responsibility since
the cleanup work was initiated in August 1988, and worked full time at the site through
1995. With the reduced level of operations over the past several years, Mr. Curtis now
spends between 4 and 8 hours per week at the site.

Mr. Curtis believes the cleanup effort has been very successful. As a result of his day-to-day
experience, he has observed many changes at the site, most notably elimination of
chromium discharge to surface water and overall improvements in groundwater quality.
Mr. Curtis did not report any problems with the cleanup that would compromise its overall
protectiveness.

6.6.2 Community Organizations

CH2M HILL conducted personal and telephone interviews with three community
representatives as follows:
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* Corvallis ~ Benton County Economic Development Council {Doug Sweetland -
Manager). This organization was selected for an interview because it has expressed the
greatest interest in the site in conjunction with its efforts to develop the property
surrounding the airport. Doug Sweetland is the current manager and has been so since
1995. Mr. Sweetland praised the overall cleanup effort and believes the City of Corvallis
has done a good job of performing the work. He did not identify any community
concerns and feels well informed on cleanup progress.

» City of Corvallis Municipal Airport (Buck Taylor ~ Manager). The United Chrome site
Hes within the City of Corvallis Municipal Airport property. Accordingly, this
organization was interviewed because it will oversee future development of the site.
Buck Taylor is the current manager and has been so since 1998. Mr. Taylor believes the
cleanup has been very successful and offered as evidence the lack of concern expressed
by Ferril Gas and CoEnergy, who lease property adjacent to the site. Mr. Taylor
indicated that the Airport Master Plan designates the United Chrome site as the location
of a future fuel farm. According to Mr. Taylor, Ferril Gas, a commercial propane
distributor, will most likely relocate onto the United Chrome site when the cleanup is
complete.

¢ Benton County Health Department - Environmental Health Division (Bill Emminger -
Deputy Administrator). This organization, which has responsibility for public drinking
water protection in the rural areas of Benton County, was interviewed to determine if
any concerns or inquiries about the United Chrome cleanup had been received. Mr.
Emminger, who has been the Deputy Administrator for the past 8§ months, was not
familiar with United Chrome and returned CH2M HILL’s telephone call after consulting
with his staff. Although they still have a file on United Chrome, Mr. Emminger said
there were no outstanding issues relevant to the cleanup.

6.6.3 Mailed Questionnaires

CH2M HILL obtained a copy of the most recent mailing list from the City of Corvallis and
mailed questionnaires to individuals on the list with no governmental or media affiliation.
Seven questionnaires accompanied by a transmittal letter and the November 2002 United
Chrome Superfund Fact Sheet were mailed on December 6, 2002 (see Appendix A,
Attachment 3). Over a 30-day period, two of the questionnaires were returned as
undeliverable, and no response was received for the other five. The telephone directory
showed current listings for only three of the seven people on the mailing list, all with the
same address used to mail the questionnaires. No attempt was made to telephone these
individuals.

6.6.4 Local Residents

Four local residents, who live approximately 1.5 miles northeast of the site, were also
interviewed. Three of the four residents, who were interviewed in person, were selected at
random to provide geographic coverage for this area. The fourth individual, who works at
CH2M HILL, was interviewed over the telephone. Although the residents had heard of
United Chrome through historical newspaper coverage, none were familiar with the current
situation and did not have a favorable or unfavorable opinion on the cleanup effort.
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7. Technical Assessment

This chapter presents a technical assessment of the remedy performance as implemented at
the United Chrome Products site. 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 of remedy selection still valid?

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

Information used to answer the above questions is discussed in the following sections.

7.1 |Is the Remedy Functioning as Intended?

As EPA's design engineer, construction manager, and oversight contractor for the United
Chrome Products remediat action, CH2M HILL has developed a comprehensive
understanding of site conditions, facility operations and overall cleanup progress. Most of
this knowledge has been acquired through 15 years of observing the remedial action and
reviewing monthly, quarterly and annual performance monitoring data published by the
City of Corvallis.

As described in the ROD, the primary objective for the remedial action was: “to remove
contamination from the confined zone (deep aquifer) and to control further migration of
contamination from the upper unconfined zone (upper zone).” The ROD also defined a cleanup
level of 10 mg/L chromium for upper zone groundwater and 0.05 mg/ L chromium for deep
aquifer groundwater. As described in Section 7.2, the deep aquifer ROD performance
standard was changed to 0.1 mg/L in 1992 to align with the new EPA drinking water MCL.

7.1.1 BRemedial Action Performance

Control of Upper Zone Contaminant Migration

Control of contaminant migration in upper zone groundwater has been achieved through
operation of 23 groundwater extraction wells. This system, which through December 2002
had removed 30.5 million gallons of groundwater containing 31,882 pounds of chromiurn,
has resulted in a significant reduction in the magnitude and size of the chromium plume.
Average chromium concenirations in upper zone groundwater decreased from 1923 mg/L
in 1988 to 15 mg/L in 2002. The size of the chromium plume, as defined by the 10 mg/L
upper zone groundwater ROD performance standard, has decreased from 70,000 square feet
to 2,500 square feet (Figure 7-1).
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Upper Zone Groundwater Cleanup Progress

Groundwater cleanup progress with respect to the 10 mg/L ROD performance standard has
generally been good, although the rate of cleanup has been slower than the five year
timeline suggested in the ROD. Cleanup levels have been achieved at all locations except
wells EW-5 and EW-9, where chromium concentrations of 12 mg/L and 15 mg/L were
observed in December 2002. As shown in Figure 7-2a, chromium concentrations at EW-5
have remained at or slightly above 10 mg/L since November 1999. At well EW-9, chromium
concentrations have remained above 10 me /L since April 2002.

Containment of the Upper Zone Plume

To confirm containment of the upper zone plume, chromium concentrations were initially
tracked at wells EW-17, EW-18, EW-21 and EW-23 located along the plume’s northeast
(downgradient) boundary. As shown in Figure 7-1 the plume boundary has contracted
significantly since 1988. Therefore, wells EW-17 and EW-18 were replaced by EW-10, EW-13,
EW-14 and EW-15, which are located further upgradient (southwest).

As shown on Figure 7-2b, chromium concentrations in the first set of boundary wells have
remained below the 10 mg/L ROD performance standard for the past 12 years. Based on
these results, wells EW-17 and EW-18 were abandoned in 2001. The current boundary well
group shows that chromium concentrations have remained below the 10 mg/L ROD
performance standard at each location since 1998, except for well EW-15, where chromium
concentrations temporarily rose above the 10 mg/L ROD performance standard between
June 2001 and August 2002. This increase most likely resulted from the August and October
2001 infiltration trench trial.

Contaminant Removal from the Deep Aquifer

Contaminant removal from the deep aquifer has been achieved through operation of a
seven well groundwater extraction system. Through December 2002, this system has
removed 48.1 million gallons of groundwater containing 122.5 pounds of chromium.

The reduction in contaminant mass is reflected in the reduced size of the plume (Figure 7-3)
and the overall decline in the average groundwater concentration from 1.9 mg/L in August
1991 t0 0.35 mg/L in December 2002.

Deep Aquifer Cleanup Progress

Groundwater cleanup progress with respect to the 8.1 mg/L ROD performance standard
was initially very good. Following the August 1991 startup, chromium concentrations
declined fairly rapidly at all locations except for DW-8 (Figure 7-5). At DW-8, the chromium
conceniration declined steadily from 0.72 mg/L in July 1993 to 0.1 mg/L in December 1996.
However, beginning in January 1997, chromium concentrations began to increase, rising to
0.28 mg/L by August 1998. Chromium concentrations remained stable between August
1998 and June 1999, but began to rise again reaching 0.61 mg/T in January 2001,

In February 2001 pumping at well DW-9 was initiated. This action was taken to intercept
contaminated pore water believed to be seeping from the upper aguitard between DW-8
and DW-9 resulting in recontamination of DW-8. Routine monitoring of DW-9 has revealed
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increasing chromium concentrations, which have risen from 0.13 mg/L to as high as
0.47 mg/L. Additional information on this issue is provided in Section 7.4.

7.1.2 System Operations

Site operation, maintenance and monitoring requirements are prescribed in the Scope of
Work (CH2M HILL, 1995} and Pumping Plan (CH2M HILL, 2001) included as attachments to
the Consent Decree, The procedures given in these documents were designed to provide
City personnel with the information necessary to assure the remedial action’s effectiveness.
The overall scape of the monitoring program has been revised on five occasions to reflect
changes in site operations. The most recent revision to the Scope of Work was completed in
1995. The Pumping Plan was last revised in 2001.

Compliance with the procedures specified in these documents is assessed through quarterly
meetings at the site and through review of monthly, quarterly and annual progress reports
prepared by the City. Monitoring activities currently performed at the site are listed in
Tables 4-2 and 4-3.

Cost of System Operations

Exclusive of the costs associated with the upper zone soil removal, monthly O&M costs
have varied between $25,141 and $34,809 per year over the past five years. These costs are
not expected to decline further, and may rise towards the upper end of this range once the
performance monitoring programs shifts into the compliance phase.

To assess overall O&M cost with respect to mass of chromium recovered, historical Q&M
cost information for the 1988 to 2001 timeframe was compiled and compared to the mass of
chromium recovered each year. All O&M costs, indluding those provided in the feasibility
study, were converted to year 2001 dollars. These comparisons {Table 7-1) show that
although the O&M timeframe has been significantly longer than the five-year timeline
estimated in the feasibility study, total O&M costs of $2.67 million are approximately

10 percent lower than the $3.07 million estimate provided in the feasibility study. Annual
O&M costs per pound of chromium recovered, in year 2001 dollars, varied from a low of $18
in 2000, when the upper zone soil removal work was performed, to a high of $515 in 2001,
when only 49 pounds of chromium was recovered at an O&M cost of $25,141.

7.1.3 Implementation of Institutional Controls and Other Measures

Institutional controls were instituted at the site in 1989 and have continued to date. These
controls include securing the site with a 6-foot chain link fence and locking security gate to
prevent unauthorized access to the site. Additional fencing recently installed by the FAA,
which encloses the entire airport complex, provides additional security to guard against
unauthorized entry. In accordance with the consent decree, in 1992 the City placed a deed
restriction on the United Chrome property, which is owned by the City, to restrict
groundwater use and well pumping (see Appendix D). The deed restriction runs with the
land. The groundwater use restriction easement areal extent includes all upper zone and
deep aquifer groundwater which exceeds the chromium drinking water MCL.
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TABLE 7-1

Comparison of Annuat O&M Costs

United Chrome Products, Corvallis, OR

Actual Cost ($)

Cost per
Costs Estimated by Costs Reported by Pounds of Pound of
Year FS Cost (§)’ CH2M HILL® the City of Chromium  Chromium
‘ - Corvallis Removed  Removed
1985 2001° Annual 2001° Annual 2001°
1985 261,000
1988 118,968 214,331 92,580 158,343 3501 $45
1989 317,247 560,730 246,880 422,249 9875 $43
1900 333,108 569,730 246,880 422,249 10,940 $39
1991 349,765 569,730 246,880 402,142 3579 $112
1992 367,253 569,730 246,880 382,092 1868 $205
1993 385,616 569,730 100,985 149,201 677 $220
1904 46,948 66,061 434 $152
1995 49,292 66,056 324 $204
1996 25,000 31,907 206 $155
1997 26,084 31,706 170 $187
1998 34,809 40,206 140 $287
1999 25,507 28,121 121 $232
2000 424,124 445,3:50 24,618 $18
2001 25,141 25,141 49 $515
Total $3,072,983 $2,671,792 56,542 Ibs.
(2001
Average $172
References:

1. ROD, EPA, 1986.

2. Performance Evaluation for Upper Zone Operations 1989 to 1991, CH2ZM HILL, 1991.
3. United Chrome Process Modification Request, City of Corvallis, 1994,

4. Parsonal communication, CH2M HILL, 2002,

5. Year 2001 cost assumes 5% interest rate.

7.1.4 Opportunities for Optimization

Optimization has been a constant focus for EPA and the City operations staff. The City has
pursued measures that have permitted greater control over operation costs. Treatment
system modifications (Table 4-1) increased the throughput rate allowing more groundwater

to be treated in less time, thereby reducing the number of labor hours per gallon of

groundwater treated. Development of the 7-pound-per-day local limit, and installation of a
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man-down alarm, allowed the City to staff the site with one person further reducing
operation costs. These savings are evident by reduced O&M costs, which declined from an
estimated $247,000 in 1989 to $25,000 in 2001.

Although EPA has also supported cost saving optimization efforts, most notably those
available through reduced monitoring frequencies, EPA’s primary focus has been to find
opportunities for accelerating and achieving a more thorough cleanup effort. The EPA
sponsored upper zone source investigation was the most important of these efforts. This
action, which resulted in the excavation of 1956 tons of contaminated soil, is believed to
have removed 24,540 pounds! of sparingly soluble chromium. Based on the chromium
recovery rate of 75 pounds per year observed between January and December 2000, it would
have taken over 300 years to recover this amount of chromium from the upper zone
groundwater extraction system.

7.1.5 Indicators of Potential Remedy Problems

Upper Zone

In June 1998, following several years with no measurable decline in upper zone and deep
aquifer chromium concentrations, EPA conducted an investigation to assess the
effectiveness of soil flushing operations. This investigation revealed the presence of solid
phase chromium at concentrations up to 23,200 mg/Kg in upper zone soil despite 12 years
of infiltration basin flushing. Toxicity characteristic leaching procedure (TCLP) and
synthetic precipitation leaching procedure (SPLP) testing indicated that if soil containing
chromium concentrations greater than 6,000 mg/Kyg were removed the upper zone
groundwater ROD performance standard of 10 mg/L could be achieved. Based on the
findings of this investigation, in October 2000 the City excavated 1,956 tons of soil from the
upper zone adjacent to and underlying the former dry well and plating tank sites.

Despite the excavation effort, chromium concentrations at two wells EW-5 and EW-9
continue to hover at or slightly above the 10 mg/L upper zone ROD performance standard.
Initially it was believed that small amounts of dissolved phase chromium remained in the
area between the excavation boundaries and the well, and this contamination would
eventually be flushed out with continued pumping. While pumping at EW-9 continues, it's
possible that small pockets of contaminated soil (Figure 7-4) present in the vicinity of soil
borings PT-18 (5810 mg/Kg) and PT-25 (5700 mg/Kg), with chromium concentrations
slightly below the 6000 mg/Kg upper zone groundwater protective level, may be inhibiting
attainment of the groundwater cleanup standard at these two well locations.

Deep Aquifer

In the deep aquifer, the cleanup standard has been achieved at all wells except DW-8 and
DW-9. After approaching the 0.1 mg/L ROD performance standard in January 1997,
chromium concentrations at these two wells have trended up (see Figure 7-5) and are
currently at 0.24 mg/L and 0.44 mg/L respectively. This trend coupled with laboratory
analysis of samples collected in 1991 indicates that chromium contaminated pore water is
draining from the upper aquitard into the deep aquifer. Current information indicates that
approximately 0.5 pounds of chromium are discharged from the upper aquitard and

¥ Pounds of chrommiumm = 1956 tons * 2000 fbsfton * 1 kg/2.2 Ihs * 6265 ma chwomium/i<g * 1 1b/454,000 mg = 24,540 ibs.
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recovered by deep aquifer pumping each month. The estimated concentration of the pore
water after mixing with deep aquifer groundwater is 3.2 mg /L. This estimate, obtained
from Figure 4-5 of the Deep Aquifer Performance Evaluation Report (CHZM HILL 1995}, is
similar to recent depth discrete groundwater sampling results collected by the City from
wells DW-8 and DW-9 which revealed chromium concentrations of 2.3 and 1.2 mg/L in
samples collected at depths corresponding to the boundary between the upper aquitard and
deep aquifer.

7.2 Have the Assumptions on Which the Remedy was Based
Changed?

7.2.1 Changes in Standards and to be Considered

Federal regulations identified in the RO included the Safe Drinking Water Act (SDWA),
the Resource Conservation and Recovery Act (RCRA), and the Clean Water Act (CWA).
State of Oregon guidelines referenced in the ROD included the Oregon Groundwater
Quality Protection policy.

The SDWA has been revised on several occasions since 1986 to incorporate changes
associated with regulation of additional contaminants, and to incorporate new information
developed from toxicity studies. In 1991 the drinking water MCL for chromium was revised
upward from 0.05 mg/L to 0.1 mg/L. The basis for this change is not known, but it may
have been related to studies showing that hexavalent chromium has a reduced toxicity
through the ingestion pathway. This change does not have a measurable effect on the
protectiveness of the deep aquifer cleanup.

The primary changes in RCRA that have occurred since the ROD, that have affected
removal actions at the site, were the land disposal restrictions which require treatment of .
chromium contaminated soil excavated after May 8, 1992, to a level of 0.6 mg/L (measured
as TCLP chromium) prior to landfill placement.

The Oregon Groundwater Quality Protection Policy was promulgated in 1989 as Oregon
Administrative {OAR) 340-40 Groundwater Quality Protection. Although the rule contains a
chromium standard of 0.05 mg/L, removal and remedial actions administered under other
State programs are not subject to the rule.

In 1995 the State of Oregon implemented the Hazardous Substance Remedial Rules (OAR
340-122), which require remedial actions to achieve acceptable risk levels for human and
ecological receptors. Based on existing information, the current site cleanup goals for upper
zone and deep aquifer groundwater meet the acceptable risk level requirement (see

Table 7-2).
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TABLE 7-2
Comparison of Groundwater and Soil Cieanup Levels
~ United Chrome Products, Corvallis, OR

MCL Site Specific® Year 2002 PRGs®
Media 1985 2002 1985 2002 Residential  Industrial
Groundwater (mg/L.)
- Upper Zone NA' NA 10 10 NA NA
- Deep Aquiter 0.05 0.1 NA NA o1 NA
Soil {mg/kg) NA NA NA 428 210 450
Notes:

1. NA = not applicable

2. Site-specific upper zone groundwater ceanup lovel from ROD (EPA 1986). Soil cleanup level calculated
by DEQ (2002} based on site-specific hexavalent chromium to total chromium ratio,

3. PRG = Hegion 9 preliminary remediation goals are risk-based screening concentrations corresponding to
a 1.0E-06 human health cancer risk or non-cancer hazard index of 1.0. The PRGs are based on
conservative assumptions, which may differ from site conditions.

7.2.2 Changes in Cleanup Levels

The (.05 mg/L deep aquifer groundwater cleanup level specified in the ROD was set based
on the drinking water MCL applicable in 1986. A cleanup level of 10 mg/L was specified for
upper zone groundwater, because due to low and unreliable yield, it did not represent a
drinking water source. The 10 mg/L cleanup level, is a site-specific standard designed to
protect deep aquifer groundwater at a water supply well located 3000 feet northeast of the
site.

On January 31, 1991, EPA revised the drinking water MCL from 0.05 mg/L to 0.1 mg/L
(56 FR 3526, USEPA, 1991). Accordingly the deep aquifer cleanup level was changed to-
0.1 mg/L in 1991 to align with the new MCL (Interim Closeout Report, EPA 1991). No
corresponding change was made to the 10 mg/L upper zone cleanup levei.

No further changes to the chromium drinking water MCL have been made since 1991.

7.2.3 Changes in Exposure Pathways

A baseline risk assessment for the United Chrome site was not completed in conjunction
with preparation of the RI/FS report. However, from language contained in the ROD,
ingestion of contaminated groundwater was the primary exposure pathway of concern.
Drinking water for the airport industrial park is now obtained from the City of Corvallis
Taylor Water Treatment Plant. Therefore, there are no current groundwater users.
Additionally, local ordinances and the groundwater pumping exclusion zone (see Appendix
D) established around United Chrome by the Consent Decree would prevent installation of
future drinking water wells within the airport industriat park.

Exposure to contaminated soil through ingestion, inhalation and dermal contact was not
addressed in the ROD. To determine if residual risk associated with contaminated soil
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remaining at the site is present, the Oregon DEQ conducted a screening level risk
assessment in 2002. In their risk screening, the DEQ evaluated the following exposure
scenarios:

« Industrial /Comimercial Worker. Future workers engaged in site activity could come in
contract with contaminated surface soil (0-3ft bgs). These workers are assumed to be on-
site for 250 days a year for 25 years.

¢ Bxcavation Worker, Future excavation workers could come in contact with
contaminated surface and subsurface soil (0 to 12.5-ft bgs) during maintenance or
alteration of existing landscape, or to install and repair underground utilities and
building foundations. These workers are assumed to be on-site for 9 days for one year.

» Residential Scenario. To evaluate an “unrestricted use scenario”, it is assumed that the
United Chrome Products site could become a residential setting in the future. Children
and adults were assumed to be exposed to contaminated surface soil for 350 days per -
year over a 30-year timeframe.

The results from DEQY's risk screening are summarized below. The risk calculations are
based on DEQ exposure assumptions and exposure concentrations of 4040 mg/kg
chromium (onsite surface soil) and 4962 mg/kg (onsite subsurface soil).

IndustriallCommerciat Worker

Cancer and noncancer risks associated with exposure to the chromium reasonable
maximum exposure (RME) concentration in surface soil by an industrial/commercial
worker are 6E-05 and 0.7, respectively. Thus, noncancer risks are within the acceptable
levels (less than 1.0) for Oregon. However, cancer risks exceed the acceptable risk level of
1E-06. The cancer and noncancer risk levels are acceptable per EPA requirements.

Excavation Worker

Cancer and noncancer risks associated with exposure to the chromium RME concentration
in subsurface soil by a future industrial / commercial worker are 5E-08 and 0.06, respectively.
Thus, the cancer and noncancer risks are within the acceptable levels for Oregon. They
would also be acceptable under EPA requirements.

Resident

To assess United Chrome site risk under an unrestricted use and unwestricted exposure
scenario, cancer and noncancer risks associated with exposure to the chromium RME
concentration in onsite surface soil by a resident were calculated resulting in a cancer and
noncancer risk of 1E-04 and 18, respectively. The cancer risk exceeds Oregon requirements
and is at the lower end of that preferred by EPA. The noncancer risk exceeds both Oregon
and EPA requirements.
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7.3 Has Any Other Information Come to Light that Could Effect
the Remedy’s Protectiveness?

Although the surface water monitoring program was discontinued in 1991 following
construction of the bypass ditch and review of monitoring data collected between 1989 and
1991 (Performance Evaluation of Site Remediation for the United Chrome Producis Site April 1989
to May 1991, CH2M HILL 1991) concerns about residual chromium in the drainage ditch
sediment remain.

In July 2002 the DEQ completed a review of surface water data collected in the vicinity of
the United Chrome Products site in 1984, 1989, 1991, and 1993 (Recommendations for
Evaluating Ecological Risk at the United Chrome Superfund Site, Corvallis, Oregon, DEQ 2002).
This review concluded that:

¢ Surface water samples collected in 1984 showed aluminum, barium, chromium, copper,
iron, lead, manganese, mercury, and vanadium concentrations above DEQ’s Level 11
Aquatic Screening Benchmark Values (SBVs) (DEQ, 1998).

» Surface water samples collected between April 1989 and March 1991, prior to
completion of the bypass ditch, showed elevated levels of hexavalent chromium at
locations between the site culvert, Dry Creek, and the Booneville Slough.

» Surface water samples collected adjacent to and downstream of the site in June 1993
showed cadmiwm, chromium, hexavalent chromium, copper, lead, and zinc in surface
water at concentrations greater than the DEQ aquatic SBVs.

Surface water, sediment, flora, and fish tissue data were also collected by DEQ in 1988 as
part of the “Drinking Water Impact Investigation” (DEQ), 1988). This investigation analyzed
for dissolved chromium and hexavalent chromium in surface water, and total chromium
and lead in surface water, sediment, vegetation, and fish. Sample locations SW519, SWS12 in
Dry Creek contained elevated levels of chromium and lead in surface water. Chromium was
detected in sediments at concentrations above the Threshold Effect Level (TEC)
{MacDonald, 2000} at all locations along the West Fork Booneville Channel (SWS12, SWS13,
5W514, and SW516).

7.3.1 DEQ Recommendations

Based on the existing surface water and sediment data, DEQ concluded that site related
metal contamination once extended from United Chrome to the West Fork Booneville
Channel. However, the current extent and magnitude of this contamination, approximately
12 years after the construction of the by-pass ditch, is unknown. To determine if ecological
risk is still present, DEQ recommended the following:

* Conduct a Level I Risk Scoping per current DEQ guidance (DEQ, 1998).

¢ Conduct a Level Il Risk Screening per current DEQ guidance. This would include
sampling to determine the current extent and magnitude of the surface water and
sediment contamination. Proposed sampling locations and analysis parameters are
described in Recommendations for Evaluating Ecological Risk at the United Chrome Superfund
Site, Corvallis, Oregon (DEQ, 2002}.
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These recommendations were communicated to the City in an August 22, 2002 meeting. At
the time of this review, the Level I Scoping Report had been completed, and surface water
and sediment samples collected and analyzed in accordance with DEQ’s recommendations.
The scope of further ecological risk evaluation work will be determined following EPA
review of the City's surface water and sediment analysis results.

7.4 Technical Assessment Summary

The United Chrome Products remedy has been very successful. Through December 2002,
groundwater cleanup standards have been achieved at 47 of 49 upper zone and 15 of 17
deep aquifer well locations. Unfortunately, remediation of a small portion of the upper zone
plume in the vicinity of well EW-9, and a low-volume, natural discharge of chromium
contaminated pore water from the upper aguitard to the deep aquifer have prevented
cleanup levels from being attained at the remaining well locations. ‘

Verification sampling performed during the October 2000 source removal work indicates
that residual chromium contamination between 20 mg/Kg (background) and 6000 mg/Kg
remains in upper zone soil. Although this material is not expected to prevent the upper zone
groundwater 10 mg/L ROD performance standard from being achieved, it will prevent the
site from attaining an unrestricted use and unrestricted exposure status under both Federat
and State regulations.

Long-term management of waste material, such as that remaining in the upper zone and
upper aquitard, was not foreseen in the ROD. The description of the selected remedy, which
was a combination of feasibility study alternatives 5 and 9, indicates that “these two
remedial activities [soil flushing/unconfined zone groundwater extraction] will
complement each other to remove all sources of confined aquifer contamination”.

Given sufficient fime, natural flushing and elements of the remedy still in operation at the
site will most likely restore chromium concentrations in upper zone and upper aquitard soil
and deep aquifer groundwater to levels that would be protective under most reasonable
exposure scenarios. However, the rate of remediation will be slow and the cost potentially
disproportional to the overall environmental benefit.
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8. Issues

Three issues were identified that may affect the remedy’s ability to achieve the performance
standards specified in the ROD, and therefore, its future protectiveness. In addition, the
third issue needs to be addressed before EPA can determine whether the remedy is
protective in the short-term. These issues (see Table 8-1) include:

1. Chromium concentrations in upper zone soil are higher than considered protective for
direct contact for industrial land uses.

2. Chromium concentrations in the lower aquifer are increasing in two wells in the source
area, after decreasing for many years.

3. Itis not known whether or not there is an unacceptable ecological risk from chromium
in downgradient drainage ditch sediment.

Issues number 1 and 2 do not affect current protectiveness and will not affect future
protectiveness because no one is drinking groundwater from the lower aquifer within the
affected area and the site is not currently being used for industrial land uses.

TABLE 81 :
Issues Potentially Affecting Remedy's Current or Fuiure Protectiveness
United Chrome Products, Gorvallis, OR

Affects Current Protectiveness Affects Future Protectiveness
Issue (YMN) {Y/N)

1. Chromium concentrations in No Yes
upper zone soil are higher than
considered protective for direct
contact for industrial fand uses.

2. Chromium concentrations inthe  No Yes.
lower aqguifer are increasing in two

wells in the source area, after

decreasing for many years.

3. It is not known whether or not Yes Yes
there is an unacceplable ecelogical

risk from chromium in

downgradient drainage ditch

sediment.
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9. Recommendations and Follow-up Actions

The following recommended actions address the issues identified in Section 8.

Recommendations/Follow-up
Actions

Party

Responsible

Oversight
Agency

Milestone
Date

Follow-up
AcHons: Affects
Protectiveness

(Y/N)

Current

Future

1. 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
contaminant trends
(addresses issue 2)

EPA

EPA

Oxtober 1,
2003

no

yes

2. Based on the results of the
above evaluation, re-evaluate
the clean-up levels and current
remedial approach

(addresses issue 2)

EPA and
City of
Corvallis

EPA

March 31,
2004

no

yes

3. Place additional institutional
controls for land use restrictions
as needed {addresses issue 1)

City of
Corvallis

EPA and
DEQ)

March 31,
2004

no

yes

4. 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 (addresses
issue 3)

City of
Corvallis

EPA and
DEQ

October 1,
2003

yes

yes

CV0i030480004
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Work has already begun to address these recommendations. For example, the City of
Corvallis has collected and analyzed data on the surface water and sediment quality in the
drainage ditches as requested by Oregon DEQ), though this information has not been
published yet nor presented to DEQ or EPA. In addition, EPA’s consultant, CI12M Hill has
prepared a preliminary memorandum to consider some of the issues in the second
recommendation.

Some of the questions that may be addressed as part of the re-evaluation in the second
recommendation include:

- Atre the clean-up levels established in the ROD and related decision documents for
the upper soil and groundwater sufficient to protect the lower aquifer?

- Should the current groundwater pumping appreach/regime be changed?
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10. Protectiveness Statement

A protectiveness determination of the remedy at the United Chrome Products site cannot be
made at this time until further information is obtained. Further information to determine
whether the remedy currently protects human health and the environment will be obtained
by the data collection and ecolegical evaluation of the down-gradient drainage ditches and
surface water. Itis expected that these actions will take six months to complete, at which
time a protectiveness determination will be made. 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 of the lower aquifer with contamination above the MCL is not
being used for drinking water. Additional actions described in the recommendations above
are needed to ensure long-term protectiveness.
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11. Next Review

The next review will be conducted prior to March 2008,

CVO/030480004
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MEMORANDUM CH2MHILL

United Chrome Site Inspection and Interview
Summary

TO: Alan Goodman/EPA Region 10
COPIES: Nancy Gramlich/Oregon DEQ
FROM: Scott McKinley

DATE: January 29, 2003

This memorandum summarizes findings from an inspection of the United Chrome site and
community interviews performed in conjunction with the third Five-Year review. The work
was conducted between December 5 and January 21, 2003 in accordance with information
provided in the Comprehensive Five-Year Review Guidance (EPA, April 1999) and individuals
listed in Interview Candidates for.the Urmited Chrome Five-Year Review (CH2M HILL ‘
Memorandum November 26, 2002). Anupdated site map (Attachment 1), site inspection
form (Attachment 2), community interview forms and selected interview correspondence
(Attachment 3), and a summary of significant site events are provided as attachments to this
memorandum. Site photographs will be included with the five-year review report.

1.0 Site Inspection

Two security fences enclose the United Chrome site, with access obtained through gates
located off Airport Place. The outer fence, maintained by the Federal Aviation
Administration, encloses the Corvallis Airport 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 sites (see Figure 2), which lie within the Corvallis Airport
property. A third fence separates the United Chrome and CoEnergy sites from one another,
and separate locking gates control entry and egress from each. CoEnergy also uses two
guard dogs to patrol their facility 24-howrs per day.

Although the City of Corvallis (the City) maintains the groundwater extraction equipment
in good working order, the site receives only a nominal amount of landscaping
maintenance, and therefore, appears unkempt. Herbicide applied in October 2002 has killed
much of the blackberry type vegetation present at the site, and its decayed nature
contributes to the site’s marginal appearance. Additionally, following removal of the
treatment system infrastructure, the City no longer has a covered area to store equipment’
associated with past well conversion and well abandonment work. This equipment has
replacement or salvage value and is currently being stored on an asphalt surface near wells
EW7 and EW10, and near the decontamination pad.

Land use in the immediate vicinity of the site remains airport services (maintenance and
parking, propane fueling (Ferril Gas and CoEnergy) and agricultural (grass seed farming).
The United Chrome site is zoned under the City of Corvallis Comprehensive Land Use Plan

CVO/INSPECT SUMMARY.DOC 1 175823.5L01


http:175923.SI.01

UNITED CHROME SITE INSPECTION AND INTERVIEW SUMMARY

as general industrial. The City of Corvallis Airport Manager reporis that Ferril Gas will
maost likely relocate onto the United Chrome site following completion of the remedial
action.

1.1 Site Cover

Although not widely discussed in prior documents, large portions of the site are covered
with asphalt and concrete. The main portion of the site is overlain with reinforced concrete
approximately 25,000 square feet in area and 12-inches thick. This cover represents the floor
of the former United Chrome Products building. An extensive floor trench system varying
in depth from 4 to 12 inches is recessed within the floor. The trench has been filled with
gravel but appears to drain towards the southwest corner. I removed the gravel at one
location to inspect the trench and it appeared to be in very good condition. There are also
several drain openings in the floor, just south of the power transformer, that most likely
discharge to an inactive onsite septic system.

An asphalt roadway (former County Road} and parking area border the concrete to the
north. Along the west, south and east sides of the concrete, the surface is unpaved.

1.2 Groundwater Remedy

Groundwater Extraction System

The only extraction wells still in operation are upper zone well EW-9 and deep aquifer wells
DW-8 and DW-9. The remaining extraction wells have been converted to monitor wells, or
have met the cleanup standard and been abandoned per EPA approval. The status of all
wells initially present at the start of the remedial action in 1988 is shown on Table 1. Only
those wells still present are shown on Figure 2. At the titme of the inspection, wells EW-9,
DW-8 and DW-9 were operating satisfactorily.

Insulated shelters enclose the upper zone and deep aquifer extraction wells. The shelters
are in good condition and provide adequate weather protection. Although there was some
evidence that the shelters have been recently used as nesting sites by birds or other small
animals, this has been a re-occurring condition, and does not affect extraction well
operation, or ground water monitoring activities.

The above ground piping that conveys groundwater from extraction wells EW-9, DW-8 and
DW-1 to the discharge point is in good shape. However, the bridge near DW-1, which
allows vehicles to drive safely over the pipe, is in poor condition and should be repaired if
future vehicle traffic through this area is required. The bridge was damaged by heavy truck
traffic during the October 2000 upper zone source excavation work.

Injection System

Infiltration basins (Basin 1 and Basin 2) were decomunissioned in August 2000 in conjunction
with the upper zone source excavation work. The decommissioning work included removal
of geotextile material, above-grade concrete walls, plumbing and valve contrels. The
injection trench is siill operational but has not been used, except for a short trial in
November 2000, since January 1993. Given the limited nature of current upper zone
pumping operations, it’s unlikely the trench will be required in the future.
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Groundwater Monitoring Network

AH of the groundwater monitor wells /piezometers shown on Figure 2 were located and all
appear to be in satisfactory condition for continued use as required by the Pumping Plan -
Version 5 (CH2M HILL, May 2001). CH2M HILL had scheduled the site inspection for
December 4, 2002 to correspond with the City’s semiannual sampling of the upper zone
monitor wells. Unfortunately, the City’s sampling pump failed to operate due to freeze
damage, and therefore, the sampling was not performed on this date.

Treatment Sysiem

The ground water treatment system was removed in April 1999, The only components
remaining are the secondary containment wall which enclosed the tank storage and
treatment system areas, the partially enclosed shop, the electrical control panel, the
decantamination pad, and the containment cell for the sludge thickening tanks. The
secondary containment wall has been intentionally breached along the west and north walls
_to prevent accwnulation of large amounts of rainwater. The metered discharge point,
where extracted ground water is discharged to the sanitary sewer is in satisfactory
condition.

Office and Laboratory Trailer

An office and laboratory trailer and locker room trailer, constructed as part of the
groundwater remedial construction effort, are still maintained by the City of Corvallis. All
onsite testing is done in the laboratory trailer, but most document/data management is
performed at the City of Corvallis wastewater treatment plant. The laboratory equipment
appeared to be in good working condition, and the City provides copies of all calibration
and quality assurance checks with the quarterly progress reports. Copies of the O&M
Manuals, health and safety plan, and historic site related documents are also kept onsite.
The O&M manual has not been updated since the treatment system was decommissioned in
April 1999. However, to support an update to the site Health and Safety Plan, the City
prepared a summary of significant site events. This summary is provided in Attachment 4.

2.0 Community Interviews

Telephone and personal interviews were conducted, and questionnaires mailed to the
individuals as shown in Table 2. In general, many of the interviewee’s with current
knowledge about the cleanup effort were complimentary. Of the local residents
interviewed, each had very little knowledge of the site and did not have a favorable or
unfavorable opinion on cleanup progress or protectiveness.

CVOANSPECT SUMMARY.DOC 3
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Table 1
United Chrome Well Inventory - January 2003

Upper Zone Wells

Extraction Wells Monitoring Wells
Active Inactive Abandoned Active Inactive Abandoned
EW-09 EW-C8 EW-01 EW20 BG-1
EW-17 Ew-02 EW1{a)
EW-18 EW-03 M-
EW-19 EW-04 MW.2A
EW-21 EW-05 | MW-3
Ew-22 EW-06 PL1
EW-24 EW-07 PL.2
EwW-25 EW-10 PL3
EW-26 EW-11 PL4
Ew-28 EW-12 PLS
EW-24 EW-13 ¥ PZ-A
EW-14 PZ-C
EW-15 ' pZ-n
Ew-16 ' PZ-E
EW-23 PZ-F
EW-27 PZ-F
MW.3 SW-2A
PZ-B SW-3
SE-2A SwW-4
Total Number of Wells Initially Present 51
. Total Number of Wells Currently Present 21
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UNITED CHROME SITE INSPECTION AND INTERVIEW SUMMARY

Table 1 (continued)

United Chrome Well Inventory - January 2003

Deep Aquifer Wells
Extraction Wells Monitoring Wells
Active Inactive Abandened Active Inactive " Abandoned
DW-8 DW-2 DW-1 (a} DW-03A
Dw-9 DW-10 DW-4
DwW-12 Dw-5
DW-13 DW-6
DW-15 DwW.-7
DwW-11
DW-14
DW-18
DW-17
DW-18
DW-19
Total Number of Wells Initiatly Present 19
Total Number of Wells Currently Present 8

Notes:

(a). This well approved for abandonment during June 2001 {Phase 5} work. However, due to diameler of
conductor casing, the drilling contractor was unabie to complete the work.
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Table 2

Interview List

United Chrome Third Five-Year Review

Name Title and AHfiliation Interview Date Interview Method
Bruce Curtis | United Chrome Site Operations — City | 12/11/2002 Personal interview conducted at
of Corvallis United Chrome site

Buck Taylor | Airport Manager — Gity of Gorvallis 01/10/03 Telephona interview

Doug Manager - Corvallis and Benton 1/10/03 Personal interview conducted at

Sweetland Economic Development Councit CH2M HiLL Corvallis office

Bilk Manager ~ Banton County Health 1/9, 1/21/2003 Telephone interview

Emminger Bepartment

Lyman On Mailing List 12/16/2003 Mailed Questionnaire — did not

Larrabee respond

Margaret On Mailing List 12/16/2003 Mailed Questionnaire - returned as

Melvin undeliverable

Wiliam On Mailing List 12/16/2003 Mailed Questionnaire -- did not

Dorsey respond. Not listed in telephone
directory. :

Williarm On Mailing List 12/16/2003 Mailed Questionnalre ~ returned as

Gilbert undefiverable

Randalt On Mailing List 12/16/2003 Mailed Questionnaire — did not

Heide respond. Not fisted in telephone
directory.

Rochelle On Mailing List 12/16/2003 Maited Questionnaire — did not

Murphy respond. Not listed in telephone
directory,

Carld Weitzin | On Mailing List 12/16/2003 Mailed Questionnaire —did not
respond.

Tom Ossoski | Resident - 580 SE Corliss 12/04/2002 Telephene interview

Marvin Resident — 4615 Booneville Drive 1/11/2003 Personal Interview

Brown

Confidential | Resident — 4680 Hwy 99W 01/11/2003 Personal Interview

Confidential } Resident — 4770 Hwy 98W 01/11/2003 Personal Interview
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OSWER No. 9355.7-03B-P

Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these siles are not considered to be in the O&M phase while being remediated under the Superfund

program.
Five-Year Review Site Inspection Checklist {Template)

(Working document for site inspection. Information may be completed by hand and attached to
the Five-Year Review report as supporting documentation of site status. “N/A” refers to “not

applicable.”)

I. SITE INFORMATION

Sitename: ({4 lcd Chrome Date of inspection; i /“ 103
Location and Region: Corv,ilis . OR /chip,\ jo |EPAID:  ORDgo40 4300)
Agency, office, or company leading the five-year Weather/temperature:
review: CH2m H.i T\)amrns Ho* ~
Remedy Includes: (Check all that apply)
1 Landfill cover/containment [ Monitored natural aitenuation

Access controls ] Groundwater containment

Institutional controls 1 Vertical barrier walls

Groundwater pump and treatment

Surface water collection and treatmient

0 Other_ Tagtdudional  Coalesls ‘t-_'\clwl( o G gandwele ! ¢ ldien
MMQ]LM locked s Yf’n.‘f . J Fi ft"nr(

Attachments:  [J Inspection team roster attached I Site map attached
I, INTERVIEWS {Check all that apply)
1. O&M site manager Br wee Ce-tis e ﬂaﬂgff 12 /s/ o
Name Title Date

Interviewed ﬁ at site [J at office [ by phone  Phone no.
Problems, suggestions; M Report attached

2. O&Mstaff ____S4m¢ _as Pl gbevt
Name Title Date
Interviewed O at site B at office O by phone Phone no.
Problems, suggestions; [J Report attached _
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OSWER No. 9355.7-03B-P

Local regulatory anthorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

ency _Beadin (Qg.\“e Hecdh Vs |
égntacﬁ Bl Emm;‘gacg : P{Ménncf' ‘/’5/03 7&@‘ 6835

Name Title Date Phone no.
Problems; suggestions; ﬂReport attached

Agenc C‘n‘j 4 “a ‘A H{ Mﬂﬂnjcr
o y_B_uLK_T_o_a_l:L_‘M____ Mansgee  _fufo3

Contact W N
Name Title Date Phone no.
Problems; suggestions; Iﬂ Report attached

Agency Cocullis- Bedbon (ou»‘lg Ecrsmic Veveyment  Counci|
Contact Q%a Susret)an Mangaer W2LE]

Name Title Date Phone no.
Problems; suggestions; Iychort attached

Agency
Contact

: Name Title Date Phone no.
Probiems; suggestions; 11 Report attached

Other interviews (optional) IXReport attached.
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i11. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents No
W O&M manual Readily available OUptodate [ON/A
O As-built drawings in 0rm Map,, | ] Readily available DUptodate DOITNA
W Maintenance logs il Readily available I¥'Up to date CIN/A
Remarks,__Sil¢ Naf and ‘pﬁt | i'}j Cérmiogs ngt u'ﬂdd ed
2. Site-Specific Health and Safety Plan W Readily available (¢ Uptodate  [IN/A
ﬁC'ontingency plan‘emergency response plan  {J Readily available [ Up to date EIN/A
Remarks C a‘i'j (_'ul’(ﬂ\'“:} UF‘“‘“"J ,ﬂih"\ 40 {Compyel "C‘ J' w0 ) Chiglt L,
3. O&M and OSHA Training Records [J Readily availgble ﬂ’Up to date CDON/A.
Remarks et goside, On {le a Wesicster dredmmd
plast. =
4. Permits and Service Agreements
B Air discharge permit £] Readily available [J Up to date WNIA
O Effluent discharge t1 Readily available OUptodate  [RN/A
[ Waste disposal, POTW BJ Readily available {1 Up to date B N/A e
0O Other permits O Readily available {1 Up to date CIN/A
Remarks_ Attholy  dhe United € hrame rpunduader " is ; fe ‘
RS _ Redsiral... Beciieilmet_Resulobions dhe (g of Cormits_sn the RP Jocs_ndd Marinn pn*ﬂ—'r'n*
L r "m. N
5. Gas Generation Records ) Readily available {1Up to date WN!A
Remarks
6. Settlement Monument Records (] Readily available O Up to date [)( N/A
Remarks
7. Groundwater Monitoring Records WReadily available IyUp todate  [IN/A
Remarks
8. Leachate Exiraction Records 3 Readily available 4 Up to date KNIA
Remarks _
9. Discharge Compliance Records
O Air 2 Readily available 21 YUp to date ONA
Water {effluent) ¥ Readily available Wp todate DIN/A
emarks
10. Daily Access/Security Logs I Readily available 1 Up to date ON/A v
Remarks___Dae Yo ot gediody  fewel 4 igncin low shedd g .
YT ‘lbf}ff f"\n-n'}m.nh‘s : I
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IV. O&M COSTS

1. O&M Organization
(1 State in-house [ Contractor for State
ﬁPRP in-house 1 Contractor for PRP
3 Federal Facility in-house 3 Contractor for Federal Facility
[1 Other
2. O&M Cost Records

Readily available MUp fo date
Funding mechanism/agreement in place

®
Original O&M cost estimate__ ¥}, %6¢ (1365) 1 Breakdown attached
(!) This st brsed o~ G5 P tetome ,

Total annual cost by year for review period if available

From lalh 97 To_Juse 48 B A6 pyH 23 [1 Breakdown attached

ate Date " Total cost
From de 19 To_June 49 ¥ 3‘{{ %0q. t] [1 Breakdown attached
J Date Date g Total é:ost
From_July, 41 To_lwe 00 25 50k, 0 [J Breakdown attached
Salz Date " Total cost
From JMI:\‘ 00 Todase QI 4824 (93 74 (I Breakdown attached
Date Date "Total cost
FromJuly 01 Toduns 02 825, 41,04 [ Breakdown atiached
Date Date Total cost
3. Unanticipated or Unusuaily High O0&M Costs During Review Period

Describe costs and reasons: n addidyd  rost of F3°i71. DSY 25
PR e SN 12 14 0 Oceber 2000 in  (popunchye i dh e
l;fl‘ﬂrr 2ent S0t Domrce  Crraugtiee 'ﬂrfv}eo‘]’:

V. ACCESS AND INSTITUTIONAL CONTROLS ﬁ Applicable [3N/A

A. Fencing

1. Fencing damaged WLocation shown on site map WGates secured ON/A
Remarks Detde {eate - St feace and FAA 'ﬁnf(

B. Other Access Restrictions

L. Signs and ether security measures -} Location shown on site map I N/A

Remarks Si}n pr_f:,m+ at #d( bui _dets  net tn_ or Gdv
___ogmist Virsomss’ or identfe ‘A (eadad Ptesmen, No dersspass

ﬁ',]aﬁ P 4 {ine,
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C. Institutional Controls (1Cs)

L Implementation and enforcement
Site conditions imply ICs not properly implemented O Yes NNO. O N/A
Site conditions imply ICs not being fully enforced B Yes 9{1\{0 ON/A
Type of monitoring (e.g., self-reporting, drive by) SC l'r ~Mpn -';u.'m
Frequency Wieekl Y 4
Responsiblg party/apency Lo of  Corunblig ,
Contact T ﬁm‘! hprne wWiTD Miasser _‘_LEAD} 541541167

Name Title ¢ Date Phone no.

Reporting is up-to-date pﬂ' Yes [ONe HON/A
Reports are verified by the lead agency ¥Yes [OINo DONA
Specific requirements in deed or decision documents have been met [ Yes ONo [IN/A
Violations have been reported DYes ONo NNA
Other problems or suggestions:  [3 Report attached

2. Adeguacy ICs are adequate L1 ICs are inadequate ON/A
Remarks : ha ¢ faise b rsight ot ~
Awheher TC  gredi  ds be ofs l ‘
—_— : . Sp:l /. Szp'.'n'(,-.{- Loalamin atipen F(mc'n_i-g} grade and n Mw&:, Jﬁu’ e A ook

D. General

1. Vandalism/trespassing T3 Location shown on site map N’No vandalism evident
Remarks

2. Land use changes on site [1 N/A (\
Remarks L wse  bimded 4o dirpet  god preflasg "ff'jj

a4 Acpet  Maslr Plan

3. Land use changes off site 0 N/A

Remarks Nad
. VI. GENERAL SITE CONDITIONS

A. Roads H Applicable DO N/A

1.  Roads damaged O Location shown on site map ﬂRoads adeguate ON/A
Remarks .

D-11
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B. Other Site Conditions

Remarks ﬂ"‘ "’hiﬁ "134‘4(1 ﬂ( ol Ac cagantt |3 fa-l“ Hrrhtml(
_Was _ogpled in  Oct 2003 de  Contrel  btiers (hlukberry)
ik hgye 'i‘«k;:ﬁ oot o idhia A pavel stag of

"H’i{ dc f"i{.gi. e;;'f 4’1\( ‘c‘wi‘*‘k Bbsve - ﬁfflkafl in{m}‘/rmh/(
(&. blgs) Wwss dr(.mMaSSuAJ ;j\ M#r/ﬁ r 1957, Caﬂ.rd;ga. ﬂg
there js  ag place Vo shire tguigment .mm‘f . Unused  pamps

anl giding fovn aboadencd welly is  Stercd wpcover o,

VII. LANDFILL COVERS [ Applicable J'N/A

A. Landfill Surface

1. Settlement (Low spots) B Location shown on site map [l Settlement not evident
Areal extent Depth
Remarks

2. Cracks [ Location shown on site map {3 Cracking not evident
Lengths Widths Depths
Remarks

3 Erosion [ Location shown on site map £3 Erosion not evident
Area] extent Depth
Remarks

4, Holes 2 Location shown on site map 0 Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover 1 Grass O Cover properly established [ No signs of stress
O Trees/Shrubs (indicate size and locations on a diagram)

- Remarks

6. Alternative Cover (armored rock, concrete, etc.) ON/A
Remarks

7. Bulges [J Location shown on site map O Bulges not evident
Arealextent_ Height
Remarks

D-12
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7

Wet Areas/Water Damage BJ Wet areas/water damage not evident

0 Wet areas 0 Location shown on site map ~ Areal extent

O Ponding O Location shown on site map Areal extent

[ Seeps O Location shown on site map Areal extent

O Soft subgrade O Location shown on site map Areal extent
" Remarks,

Slope Instability O Shides [ Location shown on site map 3 No evidence of slope instability
Areal extent
Remarks

B. Benches O Applicable  JN/A

(Horizontally constructed mounds of earth placed across. a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

Flows Bypass Bench 1 Location shown on site map 1 N/A or okay
Remarks :

Bench Breached [ Location shown on site map L1 N/A or okay
Remarks

Bench Overtopped O Location shown on site map 1 N/A or okay
Remarks

C. Letdown Channels [ Applicable N/A

(Channel lined with erosion control mats, riprap, grout bags. or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion guilies.}

Settlement OO Location shown on site map 1 No evidence of settlement
Areal extent Depth. = =
Remarks

Material Degradation O Location shown on site map O No evidence of degradation

Material type Areal extent

Remarks ‘

Erosion [ Location shown on site map {1 No evidence of erosion
Areal extent Depth

Remarks
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Undercutting [ Location shown on site map 3 No evidence of undercutting
Areal extent, Depth
Remarks

Obstructions  Type {1 No obstructions
1 Location shown on site map Areal extent,

Size

Remarks

Excessive Vegetative Growth Type
O No evidence of excessive growth

1 Vegetation in channels does not obstruct flow
0O Location shown on site map Areal extent
Remarks

D. Cover Penetrations (1 Applicable  [YhwA

i Gas Vents O Active B Passive
O Property secured/locked[J Functioning £ Routinely sampled 1 Good condition
3 Evidence of leakage at penetration 1 Needs Maintenance
CIN/A
Remarks
2. (as Monitoring Probes
{3 Properly secured/locked[] Functioning O Routinely sampled 0 Good condition
[0 Evidence of leakage at penetration 1 Needs Maintenance FIN/A
Remarks
3. Monitoring Wells (within surface area of landfill)
B3 Properly secured/locked I Functioning 13 Routinely sampled [ Geod condition
[ Evidence of leakage at penefration O Needs Maintenance O N/A
Remarks
4. Leachate Extraction Wells
" [1 Properly secured/locked ] Functioning [ Routinely sampled [ Good condition
1 Evidence of leakage at penetration I Needs Maintenance L1 N/A
Remarks :
15. Settlement Monuments O Located {J Routinely surveyed O N/A
Remarks

D-14
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OSWER No. 9355.7-03B-P

E. Gas Collection and Treatment

O Applicable  J{N/A

1. Gas Treatment Facilities
O Flaring {3 Thermal destruction 3 Collection for reuse
[J Geod condition {1 Needs Maintenance
Remarks,
2. Gas Collection Wells, Manifolds and Piping
[J Good condition {1 Needs Maintenance
Remarks
3. Gas Monitoring Facilities (e.g., gas monitoring of adiacent homes or buildings)
71 Good condition ] Needs Maintenance 3 N/A
Remarks '
F. Cover Drainage Layer D Applicable yN!A
1. Outlet Pipes Inspected {3 Functioning DIN/A
Remarks
2. Outlet Rock Inspected I Functioning N/A
Remarks.
G. Detention/Sedimentation Ponds €1 Applicable Jrua
1. Siltation Areal extent Depth O N/A
I Siltation not evident '
- Remarks,
2. Erosion Areal extent Depth
3 Erosion not evident
Remarks
3. Outlet Works [J Functioning O N/A
Remarks
4. Dam L] Functioning. I N/A

Remarks,

D-15



%

OSWER Nop. 9355.7.03B-F

H. Retaining Walls [ Applicable  J'N/A

1. Deformations {1 Location shown on site map [ Deformation not evident
Horizontal displacement____ Vertical displacement
Rotational displacement
Remarks

2. Depradation --F3 Location shown on sife map [ Degradation not evident
Remarks

L. Perimeter Ditches/Off-Site Discharge (Applicable  [1N/A

1. . Siltation fﬂ.Location shown on siic map M,Siltati‘on not evident
Arealextent

Remarks__Buposs ddeh  Cuc g.imt. Brned  Sdc i 1888 du  Ce-fude S feaie

_wusder fiaw,

2 Vegetative Growth {3 Location shown on site map O NA
Vegetation does not impede ﬂow
Areal exten

Remarks \[(sdﬂm-. has ’hEh feé* i bqﬁ;rr Aideh  torglractaod
Qlrund _Sde _ln VA e i impede. Lo,

3. Erosion {1 Location shown on site map mros10n not evident
Arealextent__ = Depth. . .
Remarks

4. Discharge Structure 3 Functioning EX&UA
Remarks,

VIIl. VERTICAL BARRIER WALLS 1 Applicable inIA

1. Settlement {1 Location shown on site map {3 Settlement not evident
Areal extent Depth '
Remarks

2. Performance Manitoring Type of monitoring
0O Performance not monitored
Frequency &3 Evidence of breaching
Head differential
Remarks

D-16
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OSWER No. 9355.7-03B-P

IX. GROUNDWATER/SURFACE WATER REMEDIES Mpplipablc OO N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines [}{Applicable ON/A
1. Pumps, Welthead Plumbing, and Elecirical
0 Good condition All required wells properly operating [ Needs Maintenance U1 N/A
Remarks
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[ Good condition £] Needs Maintenance
Remarks Pisge b v of _,ﬂ:!%_
in Mﬁ’jl'ﬂ#i Cordt tier Toed {leigingg (el Ppwsf,
3. Spare Parts and Equipment
{1 Readily available MGood condition  [1 Requires upgrade [ Needs to be provided

Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines ‘03 Applicable D{NIA

1. Collection Structures, Pumps, and Electrical
O Good condition [} Neads Maintenance
Remarks

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
L1 Good condition 3 Needs Maintenance
Remarks

3. Spare Parts and Equipment
{1 Readily available O Good condition 0 Requires upgrade 1 Needs to be provided
Remarks

D-17



OSWER No. 9355.7-03B-P

12/

C. Treatment System B Applicable ﬁNIA
1. Treatment Train (Check comporents that apply) :
£3 Metals removal O Onl/water separation £ Bioremediation
£3 Air stripping O Carbon adsorbers
1 Filters
£1 Additive (e.g., chelation agent, flocculent)
£ Others
£l Geod condition 0 Needs Maintenance

£1 Sampling ports properly marked and functional

0O Sampling/maintenance log displayed and up to date
B3 Equipment property identified

03 Quantity of groundwater treated annually
O Quantity of surface water treated apnually

Remarks__ Teeabmert Suciem Fempued in Bgeil {949,

2. " Electrical Enclosures and Panels (properly rated and functional)
O N/A FGood ion?ition £1 Needs Maintenance
Remarks eeded g dher. [Conteol el '{;f‘
Cxtemetion well$ 1,
3 Tanks, Vaults, Storage Vessels
N/A 1 Good condition 3 Proper secondary containment {0 Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
ON/A % Good condition [ Needs Maintenance
Remarks
5. Treatment Building(s)
ﬁ N/A O Good condition {esp. roof and doorways) 1 Needs repair
1 Chemicals and equipment properly stored
Remarks___[blss  rempyed (i reiat  oblice Mlsbgeilin, [lcker b 3_)
6. Monitoring Wells (pump and treatment remedy)

[ Properly secured/locked i Functioning ' Routinely sampled ) Good condition

- 38 All required wells located  [3 Needs Mainteriance O NA

Remarks, E_fil but - _are [mﬁf'&‘ rathin 2

Jg? Vf} anjd featel _Gren,

D. Monitoring Data

i. Monitoring Data )
Is routinely submitted on time B’Is of acceptable quality
2. Monitoring data suggests:

Groundwater plume is effectively contained Contaminant concentrations are declining

D-18
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D. Monitored Natural Attennation

1. Monitoring Wells (natural attenuation remedy)
£1 Properly secured/locked O Functiomng O Routinely sampled [ Good condition
3 Al required wells located [J Needs Maintenance BN/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction.

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain confaminant plume,
minimize infilration and gas emission, ete.).
u'ﬂﬂff prnﬂ. {'fmc;‘z\ (}lffl'fnfdl 40 F!ﬁs‘\ Cb'Mﬁ-n ‘g‘;r\ 5&’!'
Yo exdeicten 59_5_-1:'3:-- {re  temgvel, Gand  to  Ceoave  Selnble
Chegminem alerads praet  and thet  dissihed Jdecobd Lo 5o |
avd  Weygualect * Chepojun  Seld phase. Wpm, d y Yo reglere  Gumshoibd
Chevovigm _ Coageededuns  te _ Jp In e _aod O, 1 Msh.
in _deg agadee, Ugder e ttmedafiin hag been pery
Sucresstl D cop qf_g,ﬁ,- Ceedubion  has  heon  sliped by
chevorvaen  toolemmdded Yece W#‘Lﬂ' d far'n ;"ns ﬁgh. f:j/ff ;féd‘ul.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

e He et n AL NN - ' ha‘b “been
Saiuﬁfu*uj o Al exdoaidin tasdlls  are  ppereble  Oad  Evectley
'ﬂfog (235 Pas bein mede Yo dude,
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C. - Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

e S

H/M

e

D. Opportunities for Optimization

Describe possible opporiunities for optimization in monitoring tasks or the operation of the remedy.
Py P ns h br iy (AN LI YR I Ta <

2L~ ngfmbﬂ whete pessble aod  wheee /tma{_-,,
pfpfrrﬁv(nfss [l 72 bf Mipn }lmrl.
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United Chrome Five-Year Review Interview Record

Site Name: United Chrpme Products, 2000 Airport Ad. Corvallis, OR 97330

EPA 1D No. ORD00S0 43001

Intarview Type: Telephone Other Date: Time:

Locationof Vistt: [}, 1 A Chrm e 12 hifoa 1800
Contact Made By 5 Wi Mply

Name: Title: /?\/‘7' e A mi,,“ ser Ovganization: & )2m H;[ I

Individual Contacted

Nome: Bree  Curdls

Thie: uml“j CA’W"" Sede Openiul

p Organization: ::}5 ef Grmlls

Telephone:

Mlemsgars
Address:

Summary of Conversation

1}  What is your overall inpression of the project?

Pf(ﬁ’ﬂ&"p ’V"'> {-’i“'(rf“}mj prﬁw'b . C‘I‘cl’ﬂ'ﬁf i3

w:)l\ J‘Iﬂ

Consyg et

+ f;h.«*l‘/{rjlxrr Jeg cnw‘r’mmﬂ . Ay ~}y $ee C’W; ¢ b,-,,;dic
th ¢i O‘I%L ‘)m.‘v‘fti ]" Gren p‘ ;t{”f"“,
2)  What affects have site operations (cleanup} had on the surrounding cormnmunity? .
N e fh»' h T4 M!“ @ k" r}jﬁ, .

3)  Areyou aware of any community concerns regarding the site or its operation? If so, please summarize your concerns,

No .
MMJL

4) Do you feel well informed about the site’s activities and progress?

Yes .

ﬁtﬂb"‘g S ke lsend,,n nﬂlflf (¥ olaug’, I‘fS 'VJI‘SJv!E.._ M‘f
!“t.lm hnmjfa'\

5) Do you have any comments, suggestions, or recornmendations regarding the sile’s management or operation?

(*;,lj s plwegs Bl tb EA hs gniagid Ldbe K.

Additlonal questions for Bruce Curlis

6) Is the remedy functioning as expected? How wel} is the remedy performing?

Ves .
-6;( alluﬁu\:’

MWH‘ gﬂﬂﬁ.
Aibeh

Wc”.

pectornary
wEere ﬁ»l‘

Visagproked  1hd
Jﬁn& i R’af gﬁ-"fr} i‘}.

ﬂ" v idpns

'}‘o frm’ .

7} Have there been oppartunities to optimize Q&M or sampling efforts? I so please described?

g{ﬁ . mm]:ﬁ IJ' fL'B
h

65‘[‘1#;“'!

r‘r.lht,‘\' iprs

p‘eﬂimy. :}21 JoTwW
frd

N‘QV‘- ﬂfﬂ"‘m”} ﬂb(u}

well  ghandmments

8) Have there been unexpected O&M difficulties or casts at the site since start-up or in the last five-years? I so please explain.
1’1:1/05:} ﬂjpl‘”ﬁ /wrll hepds . riall o Aeeze J”“t‘ . W‘]/}l ad A

(s F‘Pm:d!h \Ihlﬂtml)lt .

nnk
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United Chrome Five-Year Review Interview Record

Site Name: United Chrome Products, 2000 Airport Rd. Corvallis, OR 97330 EPA 1D No. ORD0OOS043001
interview Type: @ Vish Other: Mail Date: Tiine:
1 First  Ipoc Am
Location of Visit _ o /0 3
Contact Made By
Name: Scott McKinley Title: Project Manager Organization: CH2M HILL
Individual Contacted
Name: -BHLE ’ﬁ*g /6!" Ttlle: /V)g,;,,ﬂ,— "A-"f'ﬂﬂr# Organization: ("7!‘\} ﬂ?{‘ (’:‘7,&}//[3
Telephone: ‘7% ~— (4723 Address:

Summary of Conversation

1y

2)

3)

4)

5)

What is your overall impression of the project?

1005 Aime -(’6('\:/3} gﬁ:‘ng) Wt'[

What affects have site operations {cleanup} had on the surrounding community?

Nene  what  4p -cyer

Are you aware of any community concerns regarding the site or its operation? I so, please summarize your
congerns. '

no

The '()L’:ﬂ[f» why  were Awhte. o{\ The 5;4: ha

el on, Wi Olen (lls Lr kge 45 ﬂ,}.'fg Alex
Do you feel well informed about the site’s activities and progress? e",“i“’d sie . Livss 94’4'

Wes

Do you have any conunents, suggestions, or recommendations regarding the site’s management or
operation?

W Jent Verg Wg”{ in h}j'_ View .

CVOWIVEYEAR REVIEW COMMURITY QUESTIONAIRE.DGC ) 1
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United Chrome Five-Year Review Interview Record

2

Site Name: United Chrome Products, 2000 Ajrport Rd. Corvallis, OR 87330 EPA ID No. ORD0O09043001
Interview Type: Telephone O1heft Mail Date: Time:
Location of Visit: Cﬁ)m H.N Cvo "Dp“j Whs  im Yhe oﬁ:m ! /10/63 d 5
Contact Made By :
Name: Scott McKinley Thie: Project Manager Organizatton: CH2ZM HILL
Individual Contacted ‘
Name: (Dauﬁ Swieetleed Title: Mﬁ Neger” Organization: B¢ f,.. Co. Fryniom.
Telephone: 757 - 1667 Address:
' Summary of Conversation

1} . What is your overall impression of the project?

66012 U)C” (I/(r9 AC'IIH”(/,‘ (O Eﬂijy /)(/7( (’ﬂtﬂ'ﬂr/
ot all W.r{“f\ b(.'nj Nnext -fo /Ny

2) What affects Have site operations (cleanup) had on the surrounding community?

ent

3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
" concerms.

/Uyn?.

4) Do you feel well informed about the site’s activities and progress?

Yes.

5) Do you have any comments, suggestions, or recommendations regarding the site’s management or
operation?

Noae .

CYOWFIVE-YEAR REVIEW COMMUNITY QUESTIONAIRE DOC . 1
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United Chrome Five-Year Review Interview Record

Site Name: United Chrome Products, 2000 Airbort Rd. Corvallis, OR 97330 EPA ID No. ORDO0S043001
interview Type: visi Other: Mail Date: Time:
Location of Viskt: ' ’Kﬁ / 03 oI5 #m

~ Contact Made By
Name: Scott McKinley Title: Project Manager ' Crganization: CH2M HILL

individual Contacted
Name: (B‘“ Emw\iblff Thia: MII'ﬂ_?Cf' Organization: Bt'l‘\'{ﬁf‘ [ﬁ-u'f_u, {,{6
Telephone: i % - &’@ 35' Address:
_ Summary of Conversation

1) Whatis your overall impression of the project?

2)

3)

4

5)

' (.90’\"\_ {ﬂa&.j M(ALL‘ drw(' ;'L 0!"3 {ﬁ(.'(‘s On 4‘«9
b G Bemeths Wit Aiscs Wil g shfE a0
Colt Yok -

‘What affects have site operations (cleanup) had on the surrounding community?

No Concerns,

Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
COTICEIMS.

No Cpmp‘o'i.n’(é ol Cortcerns Eypﬂﬁt.l\ £ile indwsbss  Chamum
Ny  Deen -ddaddd i mﬂu wider

Do you feel well infortned about the site’s activities and progress?

Mo} bu& of  hes ne to  hus pﬁghm.

Do you have any comments, suggestions, or recommendations regarding the site’s management or
operation?

wmll ZWe 4 hae 4 fﬂ‘gb 64 Jhe v-(:v.c;

D(d’
Fovice re,.rb.
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United Chrome Five-Year Review Interview Record

SHe Nameo: United Chrome Products, 2000 Airport Rd. Corvallis, OR 97330 EPA 1D No. ORDOODOAS00 1
interview Type: visit Other: Mail Date: Time:
Location of Visit: | : ‘3/‘{/02 300
Contact Made By
Name: Scott McKinley Titte: Project Manager Organization: GH2M HiLL
individual Contacted
Name: T, 0 Q‘Jigﬁw!‘ Title: ’R(ﬁ At ’ Organization:
Telephone: 776 _ {27} aderess: 540 S5F  Corliss  Ave
) Summary of Conversation
1) What is your overall impression of the project?
Hees heard mf_ d, b Waws yery WHle abgut  Hhe

ﬁl(am.p elt.A. '

2) What affects have site operations {cleanup) had on the surrounding community?
Nt Gwsre 0% ““'j _
3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
concerns.

Mo.

4} Do you feel well informed about the site’s activities and progress?
S’{L h“ﬂ ﬂ({} rt“‘”‘/’ mfdﬂ"\ ﬂ"'f)fp- f?bzras¢ , Mv-l

Mare o ¢ EAAs 94.«,4&0‘(«»,1 el €ite

5} Do you have any comments, suggestions, or recommendations regarding the site’s management or

operation?

Mone.

CVOFVE-YEAR REVIEW COMMUNITY QUESTIONAIRE DOC




United Chrome Five-Year Review Interview Record

Site Name: United Clyorne Products, 2000 Alrport Rd. Corvallis, OR 97330 EPA ID No. ORDOOS043001

interview Type:  Telephone Other: Mail Date: Time:

Location of Visit: in {‘.' | iles {4945
. Contact Made By

Name: Scott MoKinley Title: Project Manager Organization: CH2M HILL

individual Contacted
Name: Morsice FBrpwr me:  WKes, dat ’ Organization:
Telephone: VA address: NG IS .0 neyille D

Summary of Conversation

1) Whatis your overall impression of the project?

H&ﬁ h""". ﬁ;&aw’* ‘}Lc St‘!t ’Q‘wﬁ ‘[f'l\d - “I!O‘Amc My
Ga%ch-‘T‘ims . IVD imprgss,m /Jﬂ[ﬂi;h.

2) What affects have site operations {cleanup) had on the surrounding community?

N‘:"} Mware 0"{\ ﬂn,:)

3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
concerns.

Mo

4) Do you feel well informed about the site’s activities and progress?
Sotis ey “

5) Do you have any cormanents, suggestions, or recormendations regarding the site’s management or

bperation?
Ve

CVORNEYEAR REVIEW COMMUNTY QUESTIONAIRE DOC




United Chrome Five-Year Review Interview Record

Site Name: United Chrome Products, 2000 Airport Rd. Corvallis, OR 97330

EPA 1D No. CRD003043001

Interview Type: Telephone @

Location of Visit: In C seld

Cthes; Mail

Time:

Date:
YOrE 1530

Contact Made By

Name: Scott McKinley

Title: Project Manager

Organization: CH2M HILL

Individual Contacted

Name: CWLM"I

Te: ey, dent

Organization:

Telephone: N

aaross: 106 Wi GAW

Summary of Conversation

1) What is your overall impression of the project?

Motk Lamdie il the 53l

2) What affects have site operations (cleanup) had on the surrounding communitjf?

N b

3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your

CONCEIrns.

No

4) Do you feel well informed about the site’s activities and progress?

Ao

5) Do you have any comments, suggestions, or recommendations regarding the site’s management or

operation?

Mo

CYOFIVE-YEAR REVIEW COMMUNITY QUESTIONAIRE DOC




United Chrome Five-Year Review Interview Record

Site Name: United Chrome Products, 2000 Almort Rd. Corvallis, OR 87330

EPA 1D No. ORDDOS043004

Interview Type: Telephone @ Cther: Mail Date: Time:
Location of Visit: 17 (.({J ‘/“/0'3 [s4
Contact Made By
Name: Scott McKinley Title: Project Manager COrganization: CH2M HILL
Individual Contacted
Name: C 6n C . & t;{. ‘i Titte: (}2 3¢ d,‘ ~t Organtzation:
Telephone: Address:  H 70 H by a9 W
Summary of Conversation

1) What is your overall impression of the project?

Not C‘hm;'ur witk Cl(ﬁnuﬂ

2} What affects have site operations {cleanup) had on the surrounding community?

unawwc Cr( a'm)

3}  Areyou aware of any community concérns regarding the site or its operation? If so, please summarize your

CONCerns.
Mo

4) Do you feel well informed about the site’s activities and progress?

Mo

5) Do you have any comnments, suggestions, ot recommendations regarding the site’s management or

vperation?

NA

CVOFIVE-YEAR REVIEW COMMUNITY QUESTIONAIRE.DOC
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MEMORANDUM , CH2MHILL

Interview Candidates for United Chrome Five-Year Review

TO: Alan Goodman /EPA Region 10
COPIES: Paul "Max" Rosenberg

FROM: Scott McKinley

DATE: November 26, 2002

This memorandum presents a proposed list of community representatives to be interviewed
by CH2M HILL as part of the United Chrome March 2003 five-year review teport. The
overall purpose of these interviews is to obtain a third party perspective on cleanup
progress and protectiveness.

Background

The five-year review guidance recornmends that interviews be conducted to complement
information obtained from the site inspection and other sources. Interviews should include
the operation and maintenance (O&M) site manager, O&M staff, local regulatory authorities
and response agencies, communily action groups or associations, site neighbors, and other
stakeholders. Interviews can be conducted over the telephone, face-to-face of via mail.

List of Interview Candidates
CH2M HILL proposes that the following individuals be interviewed:

¢ Corvallis - Benton County Economic Development Partnership (Doug Sweetland). This
organization’s primary mission is to attract new business to the Corvallis and Benton
County areas. ] assisted them several years ago in describing potential long-term
environmental affects associated with the United Chrome site. This information was
used to address concerns raised by Federal Express when they were screening sites near
the airport for a new shipping facility. This organization should provide a good
perspective on the cleanup relative to the site’s development potential. A telephone
interview (telephone: 541- 757-1507) is proposed.

e City of Corvallis Airport Manager (Buck Taylor). The Airport Manager is the primary
custodian of the United Chrome property, and as such, can provide information on how
the cleanup, when complete, will fit into the airport’s long-term master plan. A
telephorne interview (telephone: 541-766-6783) is proposed.

e Benton County Environmental Health Department (Bill Emminger). This organization
has overall responsibility for public health in the vicinity of the airport complex and
rural areas of Benton County, and should provide a community perspective on cleanup
protectiveness. A telephone interview (telephone: 541- 766-6835) is proposed.

e City of Corvallis Public Works (Bruce Curtis). Although the City of Corvallis is the PRP
and O&M operator, I believe Bruce will provide candid feedback on the remedial

CVOANTERVIEW LIST.DOC i 175923.04.01
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INTERVIEW CANDIDATES FOR UNITED CHROME FIVE-YEAR REVIEW

design, its operation and effectiveness. Bruce has been involved with site operations
since startup and has unique knowledge of the site. A face-to-face interview is
proposed.

* Local Residents. The nearest private residences are located approximately 1.5 miles
northeast of the United Chrome site, along Highway 99 and the streets (Corliss Avenue,
Meda Street and 3 Mile Avenue) extending off Highway 99. Because it’s been a number
of years since the United Chrome site has received any media coverage, its unknown if
the nearby residents have any knowledge of the cleanup effort. If desired, CH2ZM HILL
will contact 3-5 residents in this area via a door-to-door survey.

A copy of the current United Chrome mailing list was also obtained from the City of
Corvallis. A majority of the individuals on the list are either City of Corvallis employees,
Council members or media representatives. Seven individuals with no known City of
Corvallis affiliation appear on the list. These individuals and their last known address are
shown in Table 1. If desired questionnaires can be mailed to these individuals.

Tabie 1
List of Individuals on United Chrome Mailing List with No City of Corvallis or Media Affiliation
Name Address (all in Corvallis, Oregon)
Lyman Larrabee 2900 NW Elmwood Drive
Margaret Melvin 5311 SW Airport PL
Bertea Aviation _ PQ Box 606
Witliam Dorsey PO Box 968
William Gilbert PO Box 883
Randall Heide PO Box 1694
Rochelle Murphy PO Box 1679
Carl Weltcin : 2800 SW Herbert St
interview Questions

An interview questionnaire (see Attachment 1) will be used to guide each interview and the
responses documented on the questionnaire form. The questions shown on the
questionnaire were selected from samples provided in the five-year review guidance.

CVOANTERVIEW LIST.DOC 2




United Chrome Five-Year Review Interview Record

Site Name: Unitod Chrome Products, 2000 Airport Rd. Corvalfis, OR 97330 EFPA ID No. ORDO0OY043001
Interview Type: Telephone Visit Other: Mail Date: Time:
Locatlon of Visit:

Contact Made By
Name: Scolt McKinley Title: Project Manager Organization: CH2M HILL

Individual Contacted

Name: Title: Organization:

Telephone: Address:

Summary of Conversation

1) What is your overall impression of the project?

2) What affects have site operations {cleanup) had on the surrounding community?

3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
CONCEINS.

4} Do you feel well informed about the site’s activities and progress?

5) Do you have any comments, suggestions, or recommendations regarding the site’s management or
operation?

CVCRRVE-YEAR REVIEW COMMUNITY QUESTIONAIRE DOG 1
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CH2M HILL.
: 2300 NW Walrat Bivd:
G i Cowais,OR
. o ' o 973302538
‘- R N D T Mailing address:
e 8 CHZMHlLL S U DT R T A R RO Bk AR
: : S D e T L g GRS
PR : : | oisag-gezh
December 16, 2002 Tel 521.762.4271
o ' Fax 541.752.0276
175923.5V.01
Margaret Melvin
5311 SW Airport Pl.
Corvallis, OR 97333

Subject: United Chrome Five-Year Review
Dear Ms. Melvin:

I am assisting the United States Environmental Protection Agency (EPA) in conducting a
review to evaluate the protectiveness of groundwater and soil cleanup activities completed
at the United Chrome Superfund site located near the Corvallis Airport. This is the third
such review and follows others completed in 1993 and 1998.

- An important element of the review process is to seek input from community
representatives who have expressed a prior interest in cleanup activities at the site. Because
your name appears on EPA’s mailing list, I am contacting you to seek your feedback. Your
participation is entirely voluntary and your name will not appear in any published
document unless requested by you.

Attached for your consideration is a questionnaire and a recent fact sheet on United Chrome
cleanup activities. Please feel free to respond to the questions provided on the questionnaire
or to provide any other feedback. If you elect to participate, please return the questionnaire
to me by January 3, 2003, using the enclosed stamped self-addressed envelope. If you would
like to complete the interview over the telephone, please feel free to contact me at 758-0235
extension 3514.

Sincerely,
CH2M HILL

/&o‘v\' o
Scott McKinley, P.E.

Enclosure

CVOAD23500013



United Chrome Five-Year Review Interview Record

Site Name: United Chrome Products, 2000 Airport Rd. Corvallis, OR 97330 EPA 1D No. ORDO02043001

Interview Type: Telephone ) Visit Other: Mail Date: Time:

Location of Visit:

Contact Made By
Name: Scott McKinley Title: Project Manager Organization: CH2M HILL
individual Contacted
Nama: Thie: Crganization:
Telephone: Address:

Summary of Conversation

1) What is your overall impression of the project?

2) What affects have site operations (cleanup) had on the surrounding community?

3) Are you aware of any community concerns regarding the site or its operation? If so, please summarize your
concerns,

4) Do you feel well informed about the site’s activities and progress?

5) Do you have any commnents, suggestions, or recormmendations regarding the site’s management or
operation?

CVOVFIVE-YEAR REVIEW COMMUNITY QUESTIONAIRE.DOC




Umted Chrome Products, Inc.
. Corvallis, Oregon

{.’“’EP Us. ENVIRONMENTAL PROTECTION AGENCY - Noverber 2002

EPA To Review United Chrome Cleanup

During the next five months, the U.S. Environmental Protection Agency (EPA) will review
‘the cleanup at the United Chrome Products, Inc. Superfund site. This review will make
sure the cleanup is effective, and that peaple and ihe environmeii are protected as the
cleanup continues. The review will also help EPA develop a transition plan for discon-
tinumg EPA involvement after cleanup goals are met

~ During the review, EPA will answer these

kinds of questions: - _
> ord | EPA Welcomes
+ Are groundwater extraction, treatment : ,
and monitoring systems operating as Your Comments
planned? - . - .
- Is fencing at the site continuing to EPA welcomes citizen participation
keep people from walking across the and comments duting the Five-Year
- property so they are not exposed to Review process. If you would like
contamination? to review draft reports, meet with
« Do the cleanup goals stilf make sense? | EPA staff, or get involved in other
» Is there new information that should || ways, please contact the EPA staff

cause EPA to rethink parts of the cleanup? listed at the end of this fact sheet.

. EPAS review will include inspecﬂng the site,.
_interviewing site contacts and reviewing
technical data and documents, such as
operation and maintenance reports.

' Some of this work will be done by EPA’s

contractor, CH2M Hill. = - EPA Welcomes Your Comments ............ |

' | Site Background 2
The upcoming review is the third "Five-Year a d. 3
Review” since the groundwater extraction Cleanup Moves Forwar
and treatment system was installed in - - Do Cleanup,Goajs Still Make Sense? -3
1988. "EPA will review the cieanup at United " N Taei e
Chrome avery five years until contamination | FULUFE S US v | 3
levels are low enough to allow for unlimited Site Contacts crevessasasnanasssarssann 3
and unrestricted use of the property. Visit the EPA WEDSHE ...ccorrcmirn 3



http:cleam.Jp

" the nation (3 most contaminated sites.

I 1987 EPA began an extensive cleanup at

i

Untted Chrome Products, Inc. November 2002

United Chrome Products Site Background

The United Chrome site Is a former chrome-plating ..
facility three miles south-of Corvallis in the Alrport
industrial Research Park. The City of Corvallls owns
the 1.5 acre site, but previously leased the property
to United Chrome Products, Inc. The company

did electroplating at the site from 1956 to 1985.
During this time, plating tanks and a disposal pit
leaked large amounts of hexavalent chromium to
soil, and shallow and deep groundwater aquifers.

in 1984, after determining the site posed a threat
to human health and the environment, EPA placed
the site on the National Priorities List, EPA's list of

the United Chrome sité; Including removing con-
taminated debris and tazardous solls, extracting
and treating groundwater; and re-routing a
drainage ditch to keep contaminated water from
entering the local surface water drainage network.

Soﬂisexoawuedﬁomﬂlelooaﬁonaffomer
Plting anks; Septeriber 18.2000. f

R 2 YA e -,.;-:. A A L A S PR

deant Wllasmﬂnberzy,«-zaaa,\,__‘ Ratis

decree which legally binds the Gty to perform .
‘cleanup actions and to continue extracting and
treating groundwater until cleanup goals aremet

in 1988, the City of Corvallis began managmg

cleanup activities at the site under legal agree-
ments with EPA. In 2000, after further studies

revealed two additional hot spots with high.

‘chromium Jevels, the City. removed 1,956 tons of -

. soll.and disposed of 1t af a permitied hiazardous -

waste landfill. Since this removal, contamination
fevels in the upper aquifer have further declined.

in 1992, the U.S. District Court, EPA, the state of
Oregon and the City of Corvallis signed a consent

“In addltlan to treating groundwaier the Gity Is
“also evaluating off-slte sediments In nearby, ...
- drainage ditches. The purpose of this evaluation

Is to make sure birds, fish and plants:are ot~
being harmed by contamination from the site.

if the City firids that unacceptable risks exist, EPA
may require additional cleanup actions.



United Chrome Products, Inc.

3
Novermnber 2002

Cleanup Moves Forward

“The City has done an exceflent job managing the -
site,” says EPA Project Manager Alan Goodman.
“Cleanup goals will be met around 2004 if all- goes
as planned.”

To date, the City of Corvallis has extracted about
32,000 pounds of chromium and 30.5 million
galions of contaminated groundwater from the
shallow aquifer beneath the site. About 120 pounds
of chromium and 47 million gallons of ground-
water have been extracted from the deep aquifer.
As a result, all but three of the 23 upper zone ground-
water extraction wells have met cleanup goals, and
afl but two of the lower zone extraction wells have
met cleanup goals.

Becatse so much of the cleanup has been com- |

pleted, the ity has decommissioned major. portions. | e S
- Deborah Neaf oy e e
'EPA Communlty Involvement Goordinator

of the groundwater treatment system. The .
on-site treatment plant has been removed and 39
extraction and monitoring wells have been de-
commissioned. The remaining portions of the

" groundwater extraction: system are in good con¢ ,"' .

dition and have several years of servlceable llfe

| | _Do Cleanup Goals Stlll Make Sense? o

'-Slnce EPA signed the cleanup plan or Record of

Future Site Use

The United Chrome site is included in the
Corvallis Airport 20-Year Master Plan, and
is zoned for general industrial use. Alrport
planners see the site as a prime location
for additional fuel storage in the future.

A propane storage and distribution terminal
was recently constructed on the northeast
portion of the site.

Site Contacts

Alan Goodman

- EPA Project Managet - B DAL B RYTIRE

503 326—3685 o foll free at""sooe424 -4372
. i

e
s TR x.n A

206 553-0115 or toll free at 800 424-4372

ngal deborah@gpg gov
1 Ban Hanlhom

th of. Corvalhs Project Manager
541 754-1757 | .

- Decision (ROD), In 1986, many things have Ehal}ged L

" the federal drinking water standard for chrornium’ | .
; ;;Vis ;the EPA Website..

0.1 ppm; the site conditions and use have chianged;: |
andthe Alrport Industrial ReSearch Park nio fonger -

has changed from 0.05 parts per million:(ppm) to

. relies on a private well, as public water and sewer
were extended to the site in 1988.

Due o these and other changes, as part of the .

Five-Year Review, EPA will re-evaluate whether the

cleanup plan and goals still make sense. EPA will
focus on how and where groundwater cleanup:

goals neéed to be.met, and whether cleanup goals |

should be changed. One issue up for discussion Is
whether to measure cleanup success using average,
site-wide chromium concentrations or well-by-well
concentrations. If major changes are needed, EPA
will notify the public and take steps to revise the
Record of Decislon.

i EPA Region 10 website:

cllck on “Index”
click on 'U' for United Chrome.

Forpeopfe with disabilities: Please contact

| Deborah Nealat 1 800 424-4372 extenslon

07115 (voice), if you have any speaal requests

 for reasonable accommodations. For TTY. .

users, please cali the Federal Relay Service at

1 800 877-8339 and give the operator Deborah
Neal’s phone number. Please provide one week

notice for spedal requests not related to ongoing
programs and services.


www.e.piJ'BQV/rl0earthl
http:mal'tyjlli.o.gs
mailto:d~h:hanfhom;@d.corvallls!or.us
mailto:ne"l.deborah@epa.gov
mailto:goQdmari.a(~m_&�g@v

Attachment 4- Summary of Slgmflcant Site
- ' - o Events




UNITED CHROME SITE
CITY of CORVALLIS

- CHANGES IMPACTING SITE SAFETY PLAN

WELLS/WELL FIELD
1990- installed infiltration trench NE of Basin #1(June)

1990- Contractor drilled deep wells, networked discharges from wells. No treatment;
discharge direct to sewer after metering. Initially pumping 7 wells. Abandoned 2 wells.
Drilled DW-8, DW-9, DW-10, DW-11, DW-12, DW-13, DW-14, DW-15,
DW-16, DW-17, DW-18, DW-19. DW-9 and DW-10 set up as
injection wells with City water.
Abandoned DW-4,DW-35
Overdrilled/reconstructed SE-ZA

1994-Infiltration Basin #2 o/s. (April)

1996- Abandoned 7 upper zone monitoring wells and 1 deep aquifer monitoring well.
Abandoned EW-1, PL-2, PL-3,PL-4, PL-5, BG-2, MW-2A, DW-7. (June)
Converted DW-9, DW-10 to extraction wells; plumbed into deep aquifer network.

1997- Abandoned 9 upper zone monitoring wells.
Abandoned EW-19, EW-22, EW-24, EW-25, EW-26, SW-3, PZ-A, PZ-C, PZ-E (May)

1998- Abandoned 2 upper zone monitoring wells and 3 deep aquifer monitoring wells.
Abandoned SW-2A, SW-4, DW-3A, DW-6, DW-19. (May)

2000- Abandoned 3 upper zone extraction wells as patt of the contaminated soil removal
project.

Abandoned EW-8, EW-28, EW-29.

Demolished concrete walls forming infiltration basins. Both basins ofs.

2001- Abandoned 3 upper zone extraction wells, 6 upper zone monitoring wells, and 4 deep
aquifer monitoring wells.
Abandoned EW-17, EW-18, EW-21, EW-20, BG-1, MW-1, PL-1, PZ-D, PZ-F, DW-11,
DW-14, DW-16, DW-17. (June)

2002-Modified wellfield for CoEnergy leasing portion of site
Lowered EW-16, DW-12, DW-13 well casings to below grade.
Removed EW-16, EW-23, DW-12, DW-13, DW-135 from pipe networks.
Modified fencing for access/security. '



ATMENT AREA

1989- installed larger air compressor and air dryer in a shed attached to the West
end of the treatment building. Then the sludge press was doubled in size with longer rails and
more plates. (December) '

1990- installed sludge age tanks behind treatment building w/containment, access
walkway, piping from treatment plant, to sludge press.(June)

1990- Started getting chemicals in totes, storing reserves in chemical storage building.
Feeding sulfuric acid directly from tote; abandoned sulfuric acid day tank.

Pump and treat begins 1/9/92, as permitied by new local limits. By end of 1992, no sludge is
being generated.

Person-down alarm (day)/treatment alarm (night} installed 3/2/1992. Meodifies the buddy
system.

Pump and discharge OK’d 2/28/1995. Used remaining chemical stocks, then pump and
discharge implemented 3/2/1995. No treatment, no chemicals, storage tanks ofs.

GENERAL SITE

1988- Ditch sampling started (December). Requires 2 people.

1989-Bypass ditch dug around site by EPA contractor. (November)

1990- Installed catwalk over tank farm with fall protection on access ladder. (March)

1990- built locker/shower facilities. (May)

1990- built chemical storﬁge building. (May}

1991-Ditch sampling discontinued (March)

1991-Removed yellow building (April)

1991-Removed green building (May)

1992- WWRP local limits revised, allowing 7 tb/day chromium allocation from United Chrome.
1992- drainage calvert cleaned out. Culvert plugged at each end to prevent recontamination.

1994- Storage tank catwalk removed, taken to WWRP,. (Pebruary)



1995- Forklift no longer onsite. (November)

1999- Contractor removed unused equipment/buildings (March, April)
-chemical building
-storage tanks
-treatment plant, sludge press
-treatment building

2000- Soil removal project removed 1,956 tons of contaminated soil (>6000 mg/kg), transported
to a Hazardous Waste landfill in Arlington, OR. Material removed from the site was replaced
with concrete from infiltration basing and 1700 tons of clean fill compacted and leveled at grade.
(September)

2003- Person-down alarm discontinued due to reduction in risks (January)
No treatment
No treatment chemicals onsite.
No ladders; fall risk greatly reduced.
Fall risk further reduced by a simpler well field; no infiltration basins, 40 fewer wells, and

a simpler piping network.

PERSONNEL
A log of personnel with 40-hour hazardous material training and specific site training. Dates
represent start of work/visits to the site and end of visits to the site for whatever reason.

NAME _ BEGIN END
‘Bruce Curtis T/6/88

Mike Clark T16/88 10/22/89
Dennis Pollock T/6/88 12/91
Don Boone T/6/88 12/96
Ed Sutton 722188 2128/91
Dan Hanthomn 3/89

Kent Hansen 9/25/89 7/10/93
Mary Camarata 10/22/89 7713790

Guy Allen 10/22/89
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Upper Zone Groun

Aug-88{Upper 16 13380 15623 0
Sep-88]Upper 0.73 30 15 159 75390: © 70044 924 o
Qct-88 Upper 0.14 . 31 15 97 64360 61353 773 0
Nov-88{Upper 10.87 30 15 83.8] 55050 62139 800; 0
Dec-88{Upper 3.92; 31 13 71.3 72370 55560 755 0
Jan-89iUpper 4.18 31 12 57.7 59840 50112 464 0
Feb-89{Upper 3.21 .28 0 0 0 [+ 0 0
Mar-89{Upper 6.8 31 13 79.7 92680 70390 761 0
Apr-89;Upper 1.42 30 16 107 85020 73240 865 0
May-88!Upper ) 1.46 3 18 131.2 88390 89750 1008 0
Jun-89|Upper 1.14 30 14 88.8 98547 74760 756 0
Jul-89iUpper 0.33 <1 10 120.9 53490 71940 751 v
Aug-89:Upper 0.87 31 11 204; 135860: 118080 950; 0
Sep-89: Upper 0.6 30 9 194.7 64350 44530 2609 0
Oct-89: Upper 2.66 3t 27, 618.8! 2644001 218480 1232 0
Nov-89;Upper 3.9 301 28 6517, 271900 253880 1058 0
| Dec-89]Upper 3.067 31 30 613.11 344090} 366210 1760 0
Jan-90tUpper 9.5 31 29 519 385810 384350 1615 0
Feb-90jUpper - B.79 28 20 423.5; 310720 302430, 1229 0
Mar-90;Upper 2.21 31 25 565.9; 356980 357500 1210 0
Apr-90{Upper 2.38 30 30 71600 423110 444720 1137 0
May-90iUpper 1.43 31 30 690.6. 410730 427800 893 0
Jun-90iUpper 1.53 30 30 675.91 461230 427240; 739 0
Jul-90iUpper 0.45 31 3 707.7: 582650 520650 978] 0
Aug-90iUpper 1.72 31 N 727.8 507880 490740 722 0
Sep-90:Upper 0.83 30| 30 694.9¢ 372230 363840 520] 0
Oct-90:Upper 4.56 31 3 723.90  441680; 454100 728 0
Nov-90:Upper 4.87 30, 28 561.2  470080f 474330 717 0
Dec-80iUpper 3.59 3N 19; 398.7. 350010¢ 370540 452 0
Jan-91iUpper 2.68 31 20 318.7] 345250 240340 270 0
Feb-91:Upper 3.22 28] 28 640.7i 560530 513200 468 0
Mar-91]Upper 5.85 31 3 608.8] 550450] 537150 431 0
Apr-@1iUpper - 3.47 301 30 63711  629160; 593740 443 0
May-91:Upper 3.91 31 29 505.5] 586990 573970 431 0
Jun-g1iUpper 1.52 30 30 670.9; 548300 551960 373 ¢
Jul-91tUpper . 0.38 3 3t 740.3 4888701 467360 272 0
Aug-91;Upper 0.72 31 3t 744  402660f 384280 157 0
Sep-91|Upper 0.19 30 30 719.41 154090, 126550 67 0
Oct-91 Upper 255 31 3 7454 2357807 261310 124 0
Nov-91:Upper 512 30, 30 693.7: 3217401 383820 205 0
Dec-91{Upper 4,38 31 30 7154 478110f 502730 289 0
Jan-92iUpper 4.52 31 1 73631 510560 526120, 283 0
Feb-82{Upper 4.54 29| 29 6911 445830 445910 218 0
Mar-92:Upper 1.04 31 31 742.6 481740 458270 225 0
Apr-92ilpper 1.52 30! 30 7188 439940 471260 202 0
May-92iUpper 0 31 31 745.5; 417100 405360 174 0
Jun-92:Upper 1.18 30 30 719.60  348010; 327000 130 0!
Jul-92:Upper 1.18 31 31 7460 3401701 340170 119 0
Aug-92:Upper 0.44 31 31 7411 304950 304950 92 0
Sep-92iUpper 0.55 30| 301 717.8  307030; 307030 99 0
Qct-92{Upper 3.52; 31 31 74431 281416, 281410 72 0
Nov-92:Upper 4.99 304 30 718.9: 300380] 300380 105 0
Dec-92{Upper 7.38 31 29 671.4;  351950; 351950 120 0
Jan-93tUpper 4.15 3 ‘15 328.6 161140, 161140 48| 0
Feb-93iUpper 2.2 28] 15 345.3 151960 151960 46 0
Mar-93iUpper 4.05! 31 31 74291  348790] 348790 113 0
Apr-93iUpper 5 30] 30 717.3;  370740; 370740 87 0,
- May-93{Upper 4.25 31 31 74451 3448801 344880 66 O
Jun-93iUpper 1.25 30! 30 723,51 3487401 348740 67 0
Jul-93tUpper 1.25 31 31 736.31 2927801 292780 46 0




ar Pumping Data

45820 !

94 : 153080 1573.00 7.30 159 115
H5 118660 1512.00, 1050 97 53.6
00 137550 154300, 12.30 838 874

0 125700 1629.00]  13.00 713 7id

0 115216 1110.06] 1450 58 70.1

0 0 1203.00 0.00 0 0

LA ST A 145360 120600 14.70 767 &1

9 TABPAD 1181.00]  11.40 107 759
564 70630 1147000 1140 1312 774
116 120860 1068.000  14.00 88.8 5.0
700 86210 239,00 6800 1209 48.1
300 {1680 981.00) 6.50 204 74.1
300 E2940 724.00 380 1947 784
306 288480 B76.00 590 6188 1379
100 230650 500,00 650 6517 1538
575 361330 576000 1000 6131 2018
200 400820 56400, 1230 619, 2014
140 808220; 48700, _ 11.90 4235|1463
75 3487601 406,00, 1050] 5859, 1614
300 530800, 306,00 1040 7164, 1955
750 410410 250,00 1030 6906 1836
506 458120 207.00, 1080, 6759 206)
364 563130) 225000 1230, 707.7, 25383
325 487760) 176000 11.20, 7278, 0073
B75 344280 171.60 870, 6949 1325
015 425680 19200 10501 725.0,  J8e.8
000 453610 181.00]  1410]  561.2  187.9
000 332840 146.000  1549] 3687, 1187
775 371500 13400 1257 3187 1t
425 515700 710000 i340f €407 149,
G258 511230 96.00| 1470, 608.8,  135.2
300 582830 go.o0f 1580 6871 157
200 5618901 5000, _ 16.06 59556, 1280
850 514160) 8100 1371 6709 118
450 479630 70.00, 1052 7403 108
450 376060 49.00 861 744 833
375 141580 63.00 293 7194l 347
225 207900 61,40 584 7454 484
245 302900 64.04 922 603.7 71
&00 456610 68,93 1171 7154] 1086
060 477810 B0 1181 7363 114
B35 T 422430 5862l 10.76 691 94.2
350 481740 58.87] 1020 7426 6az1
025 435940 5140 1093 718.8] 6368
928 E17100 5147 9.06] 7455 7275
1850 346010 47 67 757] 7196, _ 719.8
850 340170 4195 7.60 746 745
1575 304550 35,00 5.86 741 741
375 307030 38,661 713 7178 7178
150 - 2814100 30.68 5.30 7443 744.1
325 300380, 4191 698 7189 7189
1050]" “BR1050; 40.88 874] 6714 67ia
100 “{61140 36.00 817, 3986, 8286
550 151960 36.00 7.33 3453 3455
1675 348750 39.00, 782 7429 7429
275 370740 28.00) 861 7173 7174
975 344880 73.00 772, 7445 7445
H75 348740, 2300 8.04 723 723
1675 SO2780 19.00 663 7364 7364




Upper Zone Groun

Aug-93:Upper . 278860 0
Sep-93iUpper 0 30 30 7225 Z243360] 243360 3 0
Oct-931Upper 0.7 31 31 74040 235040, 238740 37 g
Nov-93iUpper 1 30 20 438.7; 157630 187830 25 0
" Dec-93] Upper 6.1 at 31 735.6; Q23820 203870 49 0
Jan-S4iUpper 3.4 at 31 7455 338480 9338B48¢ 56 0
Feb-84! Upper 4,05 28 28 874.4: 2B594(E 285040 45 O
Mar-54 Upper 3.15 3t 31 744.21 280780 2R0780 471 0
Apr-94iUpper 1.3 30 30 715.3] 230870 230870 48 0
May-94itinper a7 31 28 6685 1884700 158470 B35 O
Jun-84iUpper Q.7 30 25 583:  130300; 130300 28, {
Jul-94:Unnec 0 31 3t 7447 1273004 127300 2% O
Aug-94ipner O 31 31 7414 93870 93670 20 O
Sep-84: Upper £.85 30 30 720 75880 75880 16; 0
Oct-84] Upper "~ 8.85 31 3 7452 81840 51840 18 [
Mov-94; Upper 7.25 B0 30 724.20 2068500 2P6850 44 0
Dec-84Upper 5.9 at 33 7383 258880 258860 47 0
Jan-95Upper 16.85 31 31 744,21 3048401 304840 48! 0
Feb-95|Upper 29 28 20 453.4 175150 175150 261 - @
Mar-95! Upper 5.05 31 31 7817 2504101 250410 30 O
Apr-85 Upper 53 35 30 227080; 227090 35 0
May-95iUpper 143 31 3 217160, 217160 el i
Jun-95iUpper 2.36 30) 28 1632001 163200 24, [
Jub-95ilUpper .52 3 1505201 150520 zs_; 0
Augr95iUnner 0,82 3 105020: 105020 15 0
Sap-95ilnner 314 30 81200 81200 12 0
Qet-95:Upper 3.86 g1 140100 140100 22 0
Nov-85Upper 772 30, 176380 178380 28 0;
Dec-95iUpper 10.12 31 2543801 254380 32 0
- Jan-98tUpper 16.37/ 3 1944001 194400 28 B
Feb-DBiUpper 13.63! 29 1457201 145720 18 O
Mar-96iUpper 354 31 1833801 163380 o5 0
Apr-56:Upper 4.93 3 1384380 138430 20 O
May-98iUpper 3588 31 120850 1298507 221 [t
Jun-98{tUpper .85 30 63080 B3890 1z 0
Jul-88{Upper 0.92 31 878201 87320 18 o
Aug-96ilinper .14 31 83700 BI04 11 0
Sep-98iinper 2.22 a0 58570 58570) 1 t;
Oot-981Upper 532 31 E7690 67600 11 0
bov-06itnner 10.2 30 55640 556401 8 O
Dec-98iUpper 17.11 a ' 1277300 127730, 22 0
Jan-87:Upper 8.08 3 30 7116/  391820! 391820 23
Feb-97iipper 22 28 28 676.5 336840 9
Mar-971iUpper §.43 31 31 740 148960 22
Apr-Y7Unper 3.6 36 30 723 104450 17
May-97Upper 22 3 31 739.6 95440 14
Jun-g7 pper 242 30 30 718.7 81800 13
Jul-7 Upper 038 a1 31 7441 57760 9
Aug-87|Upper 125 21 31 742.4 52080 7
Sep-97iUpper 3.38, 30 30 720.8 56080 7
Qct-97iUpper 55 31 3 747.5 75100 13
Nov-97iUpper 5,18 30 30 720.1 93060: 15
Dec-971Upper 3.02 31 3t 742 111640 18
Jan-98iknoer 8.8 21 31 T4G 128530 17
Feb-98iUpper 8.95 28 28 671.7 135450, 19
Mar-98!Upper 31 a1 745.3 134080r 21
Apr-98/Unper 30 30 719.6 146436 19
May-98:Upper 31 A 744.6 97480 17
Jun-88{Upper 0.75 34 30 720.4 61120 o
Jul-98i Upper 31 31 739 35820 5



#r Pumping Data

0 I T ) 238240 16.00 B30 740.4 740.4
375 157630 19.0C 599 438,71 438 7
0 i 323820 18.00 734 Fa5.8 7356
350 B 338480 20,00 757 745 5 7455
350 285040 19,00 7.07 £74.4 674.4
350 280780, 20,00/ 6.29 7442 744.7
300; 230970 25.00: 5 ag 7163 5.3
300 150470 26.00 3.08 &68 5 5685
300 130300 27.00 372 £83 RE3;
390 127304 22 00 Z85 7447 7447
500/ o 95670 26.00 211 7414 7414
300 75680 25.00 1.76! 720 720
500 £1840 23 00 183 - 7482 745.2
BOG 2EGERD 23.00 522 7242 7242
500 258860 2200 584 7383 7383
0 4840 19,00 & 83 7442 744.2|
100 175150 18.00 6,35 458 4 450.4]
200 BOB0 17.00 5.48 7617 2
D00 ol 16.00 £.27) 725 0
900 0 15.00 490 738.9 0
700 5 18.00 4.05 671.4 7
700 i 17.00 318 7895 ¥
000 5 17.00 233 7505 0
060 - 0 17.00 180 717 0
400 il 19.001 316 7380 0
400 9 19,00 406 7256 0
625 i .o 15.001 572 7408 o
0 D 17.0D 4,55 744.7 0
0 v 16.00¢ 4,63 524 & v
375! 0 18.00 2,65 7453 0
800! o I 17.00 321 717.9 o
200 0 200 291 742.7 [0
BOO 0; 23.00 246 4339 0
G00) ¢ 21,50 1.55 748 0
gy .0 20.50 1.43 742.7 0
1600 T 22 50 1.35) 7214 o
2001 0 15.50 152 7433 0
500 0 18.00 1,401 489 i
0 7 21.00 200 711 O
o & 0 7.00;
670 30670 30670 3.0
7300 17300 17300 1800
300! 35300, 36300 20.00
1900 41500 41900 18.00
900! 55000 E5500. 18.00
3400 63400 688400 18.00
3500 75500 75500 18.00
3200 3200 63200 16.00
3200/ 43200 - 43200] 20.00
JE00 2GB00 29800 20,00
1800 4500 4860 19.00
O ) o 16.00)
0 O 0 17.00
I+ 0 [ 18.501
6 ol 0 15,508 !
ol ) 0 20.50
o I3 0 18,00
31 0 0 18.00; ot




Upper Zone Groun:

Aug-98iUpper
Sep-98:Upper 0.6 30, 30 593.2 . ) 1
Oct-98iUpper 1.35 3 31 744 - 2
Nov-88{Upper 134 30 30 719.7 . 10
Dec-98]Upper 31 31 4558 370 13
Jan-99{Upper 9.2 31 31 742.8 96630 13
Feb-99{Upper 12.5] 28 28 673 108550, - 17
Mar-99iUpper 4.4 - 31 31 745 87840 12
Apr-99{Upper 0.5 30 30 713 56800 7
May-99iUpper 2.05 31 31 743.3 45030
Jun-99;Upper 0.55 30 30 717.6 38350 5
Jul-99{Upper 3t 31 7456 47250 7
“Aug-99:Upper 0.85 31 31 745.9 55500 8
Sep-99iUpper 30 30 7938 44720 5
Oct-99{Upper 25 31 31 742 51260 5
Nov-99{Upper 7.3 30 30 719.6 173170 18
Dec-99iUpper 6 31 31 7443 187820 18]
Jan-00;Upper 31 31 7441 178570 13
Feb-00;Upper 5.65 29 29 696.2 1623€0; . 14
Mar-00iUpper 2.75 31 31 740 142050 12
Apr-00iUpper 1.55 30 30 718.4 92080, 7
May-00{Upper 1.95 31 3t 747.3 91660 8
Jun-00;Upper - 0.7 30: - 30 719.5 62040 5
" JJul-00{Upper 0.1 31 31 740 62310, - 6 7|
Aug-00iUpper 0 31 31 742.1 40660 4 7.4
Sep-00iUpper 0.85 30 7 152.4; 5170 0; 7.2
Oct-00;Upper 2.7 31 0 0 0 0 8
Nov-00jUpper - 2.1 30 28 679.3 13594 2 6.6,
Dec-00Upper 4,75 31 24 585.1 25912 3 6.8
Jan-01;Upper 2.25 Hi 31 739.1 45178 6] 7
Feb-01iUpper 1.45 28 28 673.1 28593 3 8.5
Mar-01iUpper 2,75 31 3 740 28493 3 6.8
Apr-01iUpper 1.55 30 30 723 - 37905! . 5 7
May-01iUpper 0.95 31 31 730.7 59853 7 6.8
Jun-01{Upper 18 30 30 715.9 21360 3 6.9
Jul-01iUpper 0.35 31 3 7475 15790 2 71
Aug-01:Upper 0.8 3 31 741.9 37550 1 7.2
Sep-01iUpper 0.85 30 301 725 11520 1 7.3
Cct-01{Upper 2.85 31 31 741 13770 o 7!
Nov-01jUpper 6.7 30 32 768.2 36970 5 6.9
Dec-01]Upper 7.6 31 29 682.7 60550 4 7.1
~Jan-02:Upper 7.4 31 3 745.4 87640 10 7.1
Feb-02{Upper 3.3 28 28 674.5 47590 5 7.4
Mar-02{Upper 515 3 31 7406 52000 3 7
Apr-03lUpper 1.95 30 30 7132 39960 4 7
May-02!Upper 1.15 31 31 744} 33920 4 6.6
Jun-02{Upper 0.55 30 30 719.8 20040 3 6.9
Jul-02{Upper 0 31 31 744.7 1080; - 0 Fi
Aug-02iUpper 0 31 31 741.3 1420 0 7.4
Sep-02jUpper 0.85 30 30 723.9 60 0 7.2
Oct-02{Upper 0.25 31 30 719.8 10 0 6.8
Nov-02;Upper 43 30 31 740.5 1840 0 6.7
Dec-02|Upper 13.25 315 31 744.6 24675/ 3 6.8



r Pumping Data

0 o o 1450
B o 0 1550
8 G o 1850
0 0 o 17.50)
G 0 0 19.00
3 0 g 16.00i
0 0 0 19.00
0 [ 0 17.00
5 0 0 14.00
0 0 : 0, 1250

25 O 173085 17826 16.00

00, 132000 [i 1329000 18.00!

B0 123800 0, 123500 16.50

00 141900 0 141500 14.50:

25 130200 60225, 190425] 1150

75 £2800 SET75 109575, 1250
0 0 0 3 10.00
7 0 0 5 8.60
3 o 0 0 1050
ol 0 [ 0 1050
i 0 0 0 8,50
o 0 0 o 11.00
0 [T o) 9, 1050

{50 82200 5R050 a 1795160 11.00)
0 0 0 0 181180, 11.00
il 0 g [ 260770]  11.00]
0 0 0 0 o 0.00

750 24750 0 B 24750, 19.001

300, - 27300 0 27800]  15.00
2 i 0 I 188078) 1550
0 0 ) ol 91783 1800
i 0 0 ¢ 346703 14.00
o 0! 0 0 350006, 14.500
[0 0 0 0 360753 13.50
0 0; 0 0 3156601 15.00
0 i Q 0 290680, 14.50

310 i 174410 321950 4.00

570 0 & 160570 304720, 1d.50

450 i o 28450 180870 16.00
0 G 0 i 256870, 16.00)
0 0 0 o 316650 7.50
0 0 9 i 9596400 13.50
0 0 0 0 260590, 13,00
o 0 g G 317100, 750
0 0 0 i 260860, 13,00
0 c G G 563020 14.00
0 @ 0 i 250040, 13.50
0 o 0 G 218680, 16.00
il o 5 o 310520, 20.50
0 0 [ g 182760, 20.00
o 0 g 0 187210, 39.00
0 [ 0 0 211540]  16.00
[ o g 0 246375, 15.00]




Upper Zone Chromiusm C

63 14 320 6850,
Sep 68 0 250 S0 730 ¥ 700 _%[_m _ﬁo’}
Oct-B &0 280, 500! 2! 600! 370, 700 5600, 7 500
Nov-5E 90 50 1400 A0 1033 B 1B50) 7000, 10500: 3000
Dec 6t [E) a1 T 27 65 575 1099, B155 7625 2000
Jan- % o 450} S ,gga;]‘ 583 A700 &S0, 2
Feb-% 66! 6 450 54 513 488 583, 4700 6760 270,
Mar-897 67.5: 13 350, 2 A 300, 450 50 [RES! 10 :
Apr-B3 107 3651 350 @3 _ 43 440, T M R 4]
‘a9 138 250] 400, 85 630 560 160, 40000 8333 767 ‘ _
T Jun8S 163 TERD 410 134 783, 683, T117] 3100/ [X¥K] 2171 i |
T IY) 600, 400 196 680, B17] 1530, . B500, 6843 50001 28
Aug 85 240 00; 200 a6 60 ?eo! 1367 S600; 6500, El 7 7 T3 S
| Sep89 240 600 400] 196 680 780, 1367 2600 6500 a1 47 b25; " BBG 5833 300, 8 3 3
Cici-B9 30 533 T 183 683 617 2550, 16680 7250 3700 430, 430 70, 3500 3400 350‘0}J S
Nov-6a] 310 357 350 135 [ 600 2550; 1900; 2833 3150 2501 E60) 70] 3500 3400 35040} 36 33
Dec8r 590 [ 5] 25 i RN 17004800 3t0) P TH00_ aato, 3300 3 o
T ganB0. 170, 38 T6h) 1300 1350, 1600 500, 108 s 50 19
Feb-ip ﬂ = 157 1700 367 500; 113 1450, 2000 2100 Er 150;
Mar 40, [ 160 87 7100 T267] 5550, 130 HE 30y Y 155 20 &
Ape-80] 100 540 9 775 3800, &0 5500 1700 1700, 156 66
Way-50 50; 115 g 58 3200, 1350 1550, 124 iz
San 30 83 13T, ‘' 25 500 1300; 1233 12.4 42
Jur 0 74 50 3 3% 3300 1500] 600 10 i1
A0 76 63 fr] i3 000 &0 8. TBE
Sep-90: 76155 [ 52 1150, 1500 ~8 i3z
Oct-9{) ED 137 44; 1 1150 1350 9. 20.8:
Nowr-90; 57, 57 gf a0; 7 W P2
Dec-50] 57, g7 4z 5 1200 1.6 15
Jang1 at 83 6; 37 900 7] 900, B.4 1%_
Febrgi 33 123 :35% 35 480 5601 760, 8.4
Mer 20| 83 % ! 4 420, 550, 700, g.: 5.3
Apr-61 8.8 5 178 [ifi) L 105 il 410, E] 700, . 3,
May-91 24 1 ?%i' ) Zin 400! 380 25 173 540! 4%1 & Ay
[ dungl 23 58] i 1 Y 340, RE 186 25 220 400 370; % B 34
JulE 7 94 75 0.8 a_o_; 47 2] 70! 27.5! 73 B 155 480, zﬁé 3 4.6 [
Aug-§1 17 84 17% 10.8 30 107; 68 270 27.5 173 24 155 380 ggg 320 2.4 2!
Sep-$1 17, 94 17.5] 10.8 30 107 68 270 275 17: 24 158 380 260] 350 2.4 F
Oct-81 351 108! 23 4 4 50, 72 280 275 BE 25 200 150 240 120 2.4, 3.7
Now-g1 20 108, 4 44 EX = 27.5 27 25 0 1B 240 2 1.7 38
Dec-91 23] 168] 14 44 80 72 260, 275 215, 250 200 180, 2410; 12 26 27
Jan-§2 19 79’ 16.8 40 110! 56! 250, Z7 8 120 23 65 160 170; 22, 53
Feb-02, [ 70 108 407 T10 668! 250 275 120 23 65 160 70 1L 1
Mar-52 £} 70! 10.8 a0 11% 35% 550 375 25 23 [ 78| 150 b 1. i
Ape-G2 (£ 58 5.4 v i 190 27.5 ﬁf 15| 75, 5% B EX TG - 15 LY
" Way SE i I 37 b2 36, 10| 27,5 78! 15 76 56 & 150 1t 1.3 [
Jun-§2; i3 56! 5 27 36) 190; 75 15; 7 5 1% 1i0) 1.3 0.31
Jui-63f 71 261 kD 27.5 i &4 32 % 63 0.8 0.4
T Aigsa] T __§§! T3] 775 T Bi S %G = XL
Sep-82 &) 28] 130, 7 5% 50 111 b4 32 7 %0 63 0.8 0.34;
‘_fom.ae 11 18 115 276 g 3 2 24| 10 6 44 045
Nov-32 1i 18! T35 RS o5 1] T_r,“z“'i“““‘ 73 110 58 DA 046
Dec-s_gg i L) 15 27.5 95 K] 52 24 114 56, 0.44 o4,
JanGi 31 15 15 278 9 1 52 24 56 i .43 0.46;
Feb-83 11 1§’9 378! 37 5 95 i 521 24) 16 = 03
Mar-53 7E i7 128 33 26 i 50 0 3 56 0; 01
Apr-G3 75 17 110 P A5 36 20 B X
May-9 68 36 107 37 24 1t < L : ”‘_@:‘_ﬁ“
Jun-g3 6.6 36 o7 a7} 20 11 33] il 2| T .23 .3
Jul83 66 36] 107, 37 ik 33 ig - 3 0.23 0.
Aug-g. 7.8 a7 57 47 ES 76 38 11 4t 2 .15} [iX]
Sop- 7, 37, ar 41 29] 7.5 39% i i 0,15 a.t
Ocléa 7.5 7 BT 2 29 786 39 i 49 29 o 0.1
. Nw-sa% Wmf 7 87, 4 29 7 39 i & 29 [ oo
Doc-g3 8. 3 85| 21 4 7 9.5 50 T 0.18 004
Jan-g4 6.6 13 85 3 4 7 9.5 50 3 0.04
Fob-4, 5.4 135 108 7 51 3 1 54 0.2 2.04
1 Mar-94, 4.3 13.5 108! ¥i 5.6¢ 2 10, 24| Q. ©.04
i Pprod 3.6 135 168 7 96! 12 i 24 —gr 0z [T
My 54, 38 17 78 8 75 391 5! E Ei 2] [iNE G.0%]
Jun-94 a6 17 755 9 7. 32 5| ] 1% 013} 0.02
kST 38 i7 - - N o [ 3z E] i [EE N
Aug-94 38 12 65 L 5 27, o8 0] E] 4 (%) 801
_Bepud ia‘f 12 &5 37 5 57 o3 = [X] [
ot 52 6! i2; 53 7] 75! 37 T3 3 0.1 .01
Nav-94 5.4; 1.1 & 20} 56 4 3 52 24 115 0.13; B.0%
Dec-84; .48 11 65, 20 52 14 24 & 24] 115 ai 0.0H
Jan-g5! 46 [© . ¥ 60; o 5 [V 25 gg_ <] [7 [
Feb55) 5 ik ; 20, 1 55 6 e Ti 24 4 i5 2] 0]
Mar- 55l 5 5 [ 20 0.7 7 &0, 0 & [ 36 0 5 [T} 0 [i
Ape s} o 0 il % 20. 714 K - 0 o c o [; 0 o 9 o
May-551 34 14 6.4 1.%‘ 20 22 11 70 14 56 14! 22 40; 12 4 0 0
Jun-95] [ 0 0 [0} ) ] 0 [ B 0 v G 0 0 [
I Jd-BS{ O [V ¥ 1) [ [ & ¢ [i [ [ % 0 0 % 0 [}
gigg I~ g g 0 8 o 0 0 0 o T A o4 [ o o ¢ o
[7 [T [ . 0 [ 0 [ o 0 [5; [ [ [\,
Ocl-§5 i [ 0 T o, [ [i 0, [7: G 0 [ 0 ¢ 3 o g g'}
Nov-05 [ [ K [} 16 5 0 4] [ o7 0 11 [i; 36 _{ [i; a3 [
Deg-95 [ [} ¢ [ o [i [ of o 0; o [ o [ 0 [ 0 [
Jun-56! [ B 2.1 . 42 0.2
Nov-56, &g T 64: 17, e
Dec-56] ) 1 H i R 48 6.17)
T Febor 15 12] 76 &1 7 T o Z 05 T
May-97 247 23] 25 is 3. 55 g E — _a{ 4
Jun7 ] 18 36 0.18 T
- Jukg7 - . X _ 22 21
Pug 97 17 3 54 4 95 27 T 68 =




stion Results (ma/L)

- &L ;.
475 KX 75% e o
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Upper Zone Chromium C

19 N
35 47
g5l 2] 1.5 33 026
&g B
11 32 o 2 5 i ¢! 9 _
2 14
EX] 5
185, 19} 332 B 108
31 7 42 14 0.32
A0 2 7
28 [ X 5.6
38 . i
4 — 11, i
ge 3 i 12 85
B i e —0.03]
0.6: _ I ]
o.0§i 0.8 K )
:
0.5
35 5.04 37
0.7 .
171
26 75 5
3.4
4.7
4.6 ~
5.6) 652 78
1.5 44 34 iE 0.6 23
T8 10 62 2 08 343
LB{ A4(); g 2 0.5 3.4
1.8 0.6 34
téi il 1% 0.6] 3.4
ig 3 18 0.6 34
1.% _3% Oﬁé :2 g.B
1. 60 0.5} 2 ¥l
j23 22 06 72 28
1.6 50 0.6 2] 28
17 32 628 12 59
1.4] 44, 0,41 1.2 5.4
1.4 45_1} (Yl 1.2 54
22 0.02; 0.5 1.2; 38
2.2 20 0.5; 1.2 38
22 20 05, 12 3,
¥ 2.1 7 075 12 Pz
E 21 0.7 0_15; [ 13
Kl 21 21 .15 1.4 1.5 .
3 7.9 17 0.45 4 [%] i6
3 79 0.6 ‘o.§7 13 e
3 19 188 0. 14 :t_ia_ T
3 1.9 04 14 5
71 .3 15.5{ .94 0.95 5.3 _
7 23 16 0.94 [ ;
kj 3 . 27 20, 648 095 ss! TR
27 ] 025 10.6 44 Xi 0. 055 65 1n
27 X 635 10 44 37 : K5 048 0.95, 5%
F3; 13 028 11 EX: Y i8; 4.45 4851 i
: 0.08] 12 42 1 5] 0.2 1.3 [
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| : Appendix C @‘Deep;Aquife'r Pumplng _Délta~_ o



Deep Aquiter Grou

May-80 0
| _Jun-80iDeep 1,53 30 30 o 0 0
Jul-90iDesp 0.45 3% 31 11781 i
Aug-90 Deep 1.72 31 <3 48305 U
Sep-80iDeep 0.83 a0 301 ol 0
Ocl-90Deep 4.56 3 1 0 0
Nov-90:Deep 4.87 30 28 O 0
Dec-90;Deep 3.59 3 19 0 0
Jan-81:Deep 2.68 A 20 0 o
Feb-g1/Deep 3220 28 28 g &
Mar-g1;Deep 5.85, 31 31 0 g
Apr-gtDeep 3.47 30 30 0 0
May-91:Deep 3.91 31 29 0 0
Jun-91{Deep 1.52 30 30 0 0
Jul-atiDeep 0.38 31 31 36500 0
Aug-91iDeep 0.72 31 31 745.8 628350 7.39] 0
Sep-91tDeep 0.19 30 30 717.2 707150 7.5 i
Oet-81iDesp 2,55 N 31 740 654100 10.06 0
Nov-91iDeep 5.12 30 30 7i9.2 GBE6T0; 9.08 i}
Pec-91iDeep 4.38] 31 20 740.1 707380, 5.11 0
Jan-92iDeep 4,52 31 31 742 711050 2.3 0
Feb-92{Deep 4.54 29 29 690.3 671200 1.83 i
Mar-82iDeep 1.04 31 31 7436 714200 1.78 0
Anr-92(Deep 1.52 30 30 718.5 : 689900 1.6 [
May-92[Deep Q 31 3 7454 731300 1.6 i}
Jun-82iDeep 1.18 30 30 722.5 705800 1.73 0
Jul-82Desp 1.18 3% 31 746.5 778840 2.62 0
Aug-92iDeep 0.44 31 31 737.3 755750 3.14 a
Sep-92:Deep (.55 30 30 7178 733510 3.87 0
Oc1-92iDeep 3.52 31 31 7441 727200 3.67 0
Nov-22iDeep 4.99 30 30 718.8 656000 3.17] 0
Dec-32:Deep 7.38 31 29 7441 720400 2.03 0
Jan-93iDeep 4.15 31 15 744 647700 1.3 0
Fob-u3ileep 2.2 23 15 672 573000 1,39 0
Mar-g3iDoep 4,05 3 a1 742.7 858400 1,28 0
Apr-g3iDeep 5; 30 £ T17.3 705500 1.06 D
May-93iDeep 4.25 31 8 744.4 740400 1.11 Q
. Jun-93{Deep 1.25 30 30 7231 539800 1.05 0
Jub-a3iDaep 1.25 a3t 31 736.1 635200 0.8 0
Aug-93iDeep 0.2 31 31 7476, 655800, 0.93 O
Sep-93iDesp 9 30 30 722.3 625700 0.94 0j
Oct-93: Deap 0.7 K 31 740.6 652000 0.92 O i
Nov-g3!Deep 1 30 20 720 573600 0.91 ¥
Dec-93|Deep 8.1 H 3i 735.8 653700 1.09 0j
Jan-04iDeep 34 a 31 745.4 640100 0.75] 0
Feb-94iDeep 4.05 28 28 674.4 481100 0.8 o
Mar-94] Desp 3.15 31 31 744 535000, 0.8 0
Apr-04iDecp 1.3 30 30 715.1 557400 0.7 0
- May-94iDeep 0.7 31 28 743.6 557600 0.7 0
Jun-94iDeep 0,7 30 25 721.5 585500 0.73 0
Jul-94{Deap 0 3 a1 744.5 540300 0.63 7
.. Aug-94i Deep ol 31 31 741.1 ) 542300 0.63 0
Sep-94iDeep 0.85 30 30 720.1 1 5p9000 0.62 i
Oct-94iDeep _6.85 3% 31 7452 529200 0.57 o
AAAAA Nov-94/Deep 7.25: 30 300 7243 ' 521000; 0.61 0




ater Pumping Data

760 1.40 14,00
580 1.30 18.40
230 | 1.70 15,60
510 1.60 16.90
180 0.90 18.90!
400, 0.29 16.00
220 0,33 16.20
1950 0.30 16.00
580 0.28 16.00
IGBO 0,26 16,40
1210 0.29 16.30
250 : 0.40 17.40
520, T 0.50 1710
420 B 083 17.00,
TEO 0.51 16.30
9g0; _ 0.68 15.30
6500 ' 0.34 16.10
£90: _ Q.24 14.50
370 0.20 14,20
950 ; 0.22 15.70;
270 ' 0.18 16.40
580 0.18 16.60
260 0.18 16.10
580 0.97 14,40
770 . ) R 0.17 60
100 N e ) 0.18 14.40
670! 017, 14.70
6501 ' 0.19 13,30
0G0 _ _ 020 14.80
D00 0.14 14.30
0 0.20 11.80
) 0.20 12,001
1] 0.15 13.00
0 Q.15 12 50
b 0.15 13.50
0 0.14 12.10
o N 014 12.20
¢ - Q.14 12,20
9 ! 613 Tisn
9 % L 004 1200




Deep Aquifer Grou

Dec-94 ! . . 619000 X 0
Jan-95iDeep 10.85 31 31 745.7 493100 0.37 &
Feb-95 Deep 2.9 28 20 651.8 404100 0.3 {}W.
Mar-95/Deep 5.05 31 <y 7622 478800 Q. ¥
Apr-95 Deep 53 30 30 725 455000 0.3 0
May-95Deep 1.43 a1 31 735.9 483200 Q.27 0]
Jun-95i Deep 2.36 30 28 672 438400 Q.22 ¢
Jul-95 Deep 0.52 31 789.9 459700 0.31 0
. Aug-95[0esp 0.82 31 750.8 330800 0.29 0
Sep-95iDeep 3.14 30 717.2 4089100 0.24] 0
Oct-8hiLeen 3.98 31 T30 A£14700 0.31 0
Nev-95 Deep 7.72 30 723.6 405600 0.3 Q
Dec-85iDesp 10.12 31 7408 458700 0.31 0
Jan-88 Deep 10.37 31 745 417100 (.24 0
Feb-96:Deep 13.63 29 826.7 392700 Q.2 [
Mar-86iDeep 3.54 31 745.1 399100 .25 0
Apr-S6iDeep 4.93 30 717.9 377800 .22 0
May-96!Deep 3.908 31 7427 271100 0.25 0
Jun-96iDeep (.85 30 433.S 232704 4,12 Qi
Jul-96!Deep (.92 31 747.7 387400 .19 [
Aug-96iDeep .14 31 742.8 215100 (.18 &
Sep-96|Deep 229 30 7214 188800 0.18 o
Qct-96iDeep 5.32 31 738.7 194900 0.2 O
Nov-96 Deep 10,2 30 48594 1340001 0.15 g
Dec-06 Deop 17.11 31 712.6 184800 0.18 0
Jan-97 Deap 9.08; 31 a0 716.5 186300 0.11
Feb-97:Deep 22 28 28 876.6 110000; 0.09
Mar-97!Deep 5.43 31 31 739.71 120600 0.11
Apr-97ieep 3.6 30 30 723.1 119760 011
May-97Deegp 2.2 31 a1 799.9: 123400 0.12
Jun-97 Deep 2.42 36 30, 718.6 133600 0.13
Jut-97{Deep .38 31 =1 744 122400 0.12
Aug-97:Deep 1.25 31 31 713 116800 0.13
Sep-971Deep 3.39 30 30 720.7 112100 0.11
Qct-97 Deep 5.5 at 31 747.5) 121800 0.15
Nov-97Deep 518 30 30 7202 1319200 0.14
Dec-97 1 eep 3.02 31 31 742 128900 015
Jan-98iUeep 8.8 31 31 745.7 276600 0.3
Fob-08 Dean 8.35 28 28 671.8 282000 0.39]
Mar-98i0eep 31 3 7453 2007000 041 o
Apr-88.Deep 30 80 718.8 280600 0.42
Mey-88Deep 53] 31 721.8 278700 0.53
Jun-8981Deap 0.75 30 20 720.2 292900 0.54
Jul-98{Deep 31 53] 73% 161500 0,36
Aug-98iDeep 31 a1 7498 120300 0.28
Sep-98iDeep 0.6 20 30 7148 3500 (.26
Oct-98iDegp 1.35 a1 31 744 1178001 0.87
Nov-88: Deep 13.44 30 30 719.7 1149001 0.26
Dec-88:Deep 31 31 743.8 125500 0.28
Jarn-89iDesp 9.2 31 31 T42.6 123870 .28
Feb-29Deép 12.5 28 28 673.1 111500 0.24
Mar-98iDeep 4.4 31 3 745,73 1230040 .26
Apr-89iDeen 0.5 30 30 716.2 117300 0.18
May-09iDeep 205 at a1 743.7 120600 .26
Jun-88 Deep (.55 30 30 717.4 141200 0.21




ater Pumping Data

o 0120 1350
0 0.09 11.00 ]
i) 0.00 10.30
8 0.08 10.50,
o 0.08 10.50
0 0.07 16.40
A 0.08 10.80
o 6.08 950l T
0 G.08 .60 .
0 0.07 .50
0 8.00 .40
Y .09 §.30
G 0.08; 10.30
0 067 9.40
0 0.06 12.40
0 0.07 8.90
9 0.07 8.80
Q 011 6.10
0 0.06 8.90
0 0.06 8.60
0 010, 4.80
0 812 4.40,
0 6.12 4.40
o 5.13) 4.60
¢ 0114 460

0.07

0.10

611

XK

0.12

8,12

012

KR

0.12

0,15

0.4

0.15

6.13

8.18
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Deep Aquifer Groun

Jul-99{Deep 31 31 745.4 119300, 0.29
Aug-99;Deep 0.85 31 31 745.9 1174000 0.27]
Sep-99!Deep 30 30 723.8 112600 0.29
Qct-99/Desp 25 31 31 7441 115300 0.28
Nov-99:Deep 7.3 30 30 719.8 112500 Q.29
Dec-99Deep 6 31 31 745.3 147400 0.42
Jan-00{Deep 31 31 743.1 122400 0.36!
Feb-00iDeep 5.65 29 29 696.1 114100 0.34
Mar-00iDeep 2.75 31 31 740! - 120000 0.37
Apr-00iDeep 1.55 30 30 718.5 115300 Q.36
May-00,Deep 1.95 31 31 747.2 120500 0.41
Jun-00!Deep 0.7 30 30 719.7 130300, 0.47

Jul-00iDeep 0.1 31 31 740 116900 0.47 7.3
Aug-00i Deep 0 31 L 743.6 140500 0.57 7.8
Sep-00iDesp 0.85 30 7 336 255600 REL 7.5
Oct-00|Deep 2.7 31 0 0 0 0| 0
Nov-00{Deep 2.1 30 28 0 0 0 0
Dec-00iDeep 4.75 31 24 508.6 106410, 0.47 7.2
Jan-01!Deep 2.25 31 31 740.8 142900 0.72 7.9
Feb-01iDeep 1.45 28 28 573 263200 0,33 7.4
Mar-01jDeep 2.75 31 31 738.6 318300 0.5 7.5
Apr-01|Deep 1.55 30 30 7245 322000 0.43 7.9
May-01]Deep. 0.95 31 31 739.7 301100 0.48 7.7
Jun-01iDeep 1.8 30 30 715.5 294300 0.54 7.6/

Jul-01{Deep 0.35 a1 31 747 68 274900 0.57 7.1
Aug-01iDeep 0.8 31 31 733.7 284400 0.71 7.7
Sep-01/Deep 0.85 30 30 724.9 293200; - 0.8 7.6
Oct-01|Deep 2.85 31 31 741 | 175600 0.48 7.8
Nov-01/Deep 6.7 30 32 768.2 219900 0.51 7.6]
Dec-01iDeap 7.8 31 29 694.8 249100 071 7.8
Jan-02;Deep 31 31 744.7 272300 0.7 7.7
Feb-02/Degp 28 28 674.4 241800 0.6 7.9
Mar-02:Deep 31 3 740.8 265100 0.69 7.6
Apr-02{Deep . 30 30 713.1 220900 0.59 7.9
May-02!Deep 31 31 743.8 230000 0.59 7.7
Jun-02{Deep 30 30 720.1 221000 0.53 7.6

Jul-02iDeep 31 31 7446 215600, 0.52 7.3
Aug-02iDeep Y] 31 741.3 209100 0.54 7.8
Sep-02;Deep 30 30 725.3 192700 0.5 7.5
Oct-02/Deep 31 30 718.7 187200 0.5 7.5
Nov-02|Deep 30 31 741 209700 0.63 7.3
Dec-02{Deep 31 31 744.5 221700 .65 7.4




ater Pumping Data

2 : 0.31

0.29

: 1 0.31
y .34
2 0.35

- 0.95
BT
0.37
0.41
043
0.48
0.45
0.49

SN RN TR RN

3 .53
: 0.60
018
Q.19
; 0.16
3 0.19
4 Q.22
0.25

0.3
0.23
0,33
0.28 i

0.31
0.30;
0.31
0.32
.31
0.29
.29
0.31
.31
0.32
.38
0.38




Deep Aquifer Chromium (

. 23
Aug-91 412 4.7 0.145 0.37
Sep-91 0 4.1 0 0.39
Oct-g1 2.3 8.9 p.12 0.b5
Nov-91 0 0 { 0
Dec-91 0 O 0 0
Jan-92 O i O I
Feb-82 0 0 01 0
Mar-92 0.33 1.4 0.12 0.1
Apr-92 0 0 O 0
May-92 O % 0 O
Jun-g2 0 O 0 0
Jul-92 G 0 K 0
Aug-92 0 0 O 0
Sep-92 0.1 3 (.1 0.1
Qct-g21 0.1 3.3 o1 0.1
Nov-22 0.9 3.4 0.1 a.1
Dec-92 0.1 3.1 0.1 0.1
Jan-93 0 O 0 0
Feh-93 0 0 0 0
Mar-93/ .1 0.74 0.1 0.1
Apr-93; 0 0 0 0
May-93; 0} o 0 0
Jun-83l 0.1 0.861 0.1 0.1
Jul-83 0 0.72 Q 0
Aug-93 g 0.74 O O
Sep-93 0.02 0.66 0.03 0.01
Oct-931 [¢ 0.84 0 0
Nov-93 G O 0 Q
Dec-83 0.01 0.8 0.03 0.01
Jan-94 0 ( 0 0
Fob-94 O 0 0 9;
Mar-D4 0 0.64 4.01 0
Apr-94 0 0 0 Y
May-94 O 0 0 0
Jun-g4 0.01 (.56 0.01 O
Jul-94 0 0 0 0
Aug-94 0 L ) 0
Sep-94 0O 0.6 .01 0
Oct-84 I 0 o 0
Nowv-94 0 0 0 4
Dec-94 0.01 0.38 0.01 a.01
Jan-95 0 0 0 O
Feb-95 O 4] -0 it
Mar-95] 0O 0.25 0.01 0
Apr-85 0 0 0 0
May-85 0 0 O 0
Jun-95 0.01 0.2 0.01 0.1




centration Results (mg/L)
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0 [0 0 0.18
0 ) 0 0.18
0.1 0.1 0.1 0.18
0 0 0 017
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0 0 -0 0.07 -
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Deep Aquifer Chromium C

Jul-85 g 0 0 0
Aug-95 } 0 0 0 0
Sep-95 0 0.27 0.01 0
Oct-95 G i} O 0
Jun-86 0.2 0.0 : 0.01
Dec-96 .11 0.07 0.01 0.01
Jan-97; 0.12
Mar-97 0.11
Apr-37 0.11
May-g7 0.12
Jun-87 0.12 0.02 ¢.01 0.01

Jut-87 0121 ) -
Aug-97] 0.13
Sep-97 0.12
Oct-67| 0.15
Nov-a7 0.4
Dec-97 : ' 0,15 0,17 0.01 0.01
Jan-98 ' ' .13
Feb-98 018
Mar-98 017
Apr-98] .18
Viay 08 : 555 I S
Jun-98i 0.22; 0.02 o 0.01

Jul-98 0.27
Aug-98 0.28
Sen-98 Q.27
Col-98 0.27
Nov-98 0.26
Dec-98I1 : 0.27 0.05 0.01 0.0
Jan-99 0.27
Feb-09; 0.26
Mar-99 0.25
Apr-99i 0.18
May-§9 0.267
Jun-99 i 0.26 0.05 0.01 0.01
Jul-99) 0.29
Aug-99 0.28
Sep-99 0.31
Qct-991 0.29
Nov-99 0.31%

Dec-99 .34 0.12 0.1 0.01

Jul-D0;

- Aug-001
_ Sep-00 0.01 0.01
Dac-00
Jandi 0.1 0.61 0.G7 0.01 001 0.0
Feb-01 0.48 0.13
Mar-01 045 0.05




centration Results (mg/L)
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Deep Aquifer Chromium C

May-01 _ 0.43 0.05
- Jun-01 . " 033 0.18
Jul-0 ' ) 0.38 0.2
Aug-0i 0.37 .31 ' '
Sep-01 001 =~ 0377 - 0.29 a.01 - 0.03 0.01
Qet-01 1.1 0.331 '
MNov-01 o ‘ A 0*28_3_
Dec-D1! 0.16 0.27
Jan-02 .28 0.42
Feb-02 .26 .42
Mar-02 .01 Q.28 .26 oM .01 0.01
Apr-02 0.31 0.47
May-02 0.29 .37
Jun-02 0.23 0.34
Ju-D2 .24 0.38
Aug-02 0.23 0.34
Sep-02 0.01 0.26 0.41 0.01 0.0 .01
Oct-02 .24 0,44
Now-02 _ 047t 038
Dsc-02 0.23 0.37




:entration Results {(mg/L)
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o Appendlx D - Umted Chrome Groundwater Use
. Deed Restrlctlon




Public Works

1245 NE 3rd Street

P.O. Box 1083

Corvallis, OR 97339-1083

CORVALLIS ” (503) 757-6916

ENHANCING COMMUNITY LIVABILITY FAX (503} 757-6920

O

April 2, 1993

Allan Goodman

Oregon Operations Office
Environmental Protection Agency
811 S.W. Sixth Avenue, 3rd Floor
Portland, Oregon 97204

UNITED CHROME DEED RESTRICTION

Attached is the United Chrome deed restriction required by United Chrome Consent Decree,
Civil Action No. 92-6232-HO. Please review the deed restricting groundwater use or
pumping wells and approve it as required by the Decree.

If you have any questions, please contact me 757-6916, Thank you.

Norman Hepner
Environmental Engineer

NH/ms

cc:  Rolland Baxter, Public Works Director
Tom Penpraze, Operations Division Manager
Scott McKinley, CH2M Hill
Paul Bumett, ODEQ



CITY OF CORVALLIS AIRPORT CHROME TREATMENT SITE
OFFSITE GROUNDWATER USE RESTRICTION EASEMENT

Beginning at the southeast corner of the Alfred Rhinechart Donation Land Claim
No. 73, located in Township 12 South, Range 5 West of the Willamette Meridian,
Benton County, Oregon; thence S 36'27°19°E, 911.61 feet to the TRUE POINT OF
BEGINNING; thence WEST, 2224.65 feet; thence NORTH, 2235.38 feet to the south
right of way of Airport Road; thence along said south right of way in and
eagterly direction to a point that is NORTH of the TRUE POINT OF BEGINNING; ,
thence SOUTH, 1878.40 feet to the TRUE POINT OF BEGINNING.

Ly

SCALE: 1" w800

187840

e I —7 — ~—4i—of Alfred Rhinshart
[ i 77 ¥ I DLC N 73

£ P00000" £
pZ- 20

FILE AW STRPTY\FORVRLS\CHROMY DNC
arE: }m )
N ¥ oriLow
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