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Executive Summary:

This is the Fifth Five-Year Review Report (FYR) for the Umatilla Chemical Depot (UMCD)
Superfund Site (Site). The purpose of this FYR is to evaluate the implementation and
performance of the remedy in order to determine whether the remedy is, and will continue to
be, protective of human health and the environment.

The UMCD is located east of Hermiston, in Morrow and Umatilla counties, Oregon. It was
established in 1941 on 17,148.7 acres and closed in August 2012. Due to its large size, the
number of sites, and the variety of potential contaminants, the installation was divided into
eight Operable Units (OUs). Two are active remediation sites under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). The OUs currently
being remediated are the Explosives Washout Lagoons (EWL) Groundwater OU and the
Ammunition Demolition Area (ADA) OU, which have not met unlimited use/unrestricted
exposure (UU/UE). This FYR will also address three sites that have completed remediation,
but do not have UU/UE. Those sites are the Deactivation Furnace, the Quality Assurance
(QA) Function Range, and the Active Landfill (now closed). Upon transfer out of Army
control, these sites will have land use controls (LUCs) documented in deed restrictions and an
easement and equitable servitude (EES).

Site Summary:

The EWL Groundwater OU addresses groundwater impacted from the munitions explosive
washout plant that discharged wash water contaminated with explosives into two unlined
man-made lagoons. The principal contaminants at the EWL Groundwater OU are: 2,4,6-
trinitrotoluene (TNT), 1,3,5-trinitro-1,3,5-triazine (RDX), octahydro-1,3,4,7-tetranitro-
1,3,5,7-tetrazocine (HMX), and 2,4,6-trinitrophenyl-n-methylnitramine (tetryl). A
groundwater extraction and treatment system was installed in 1997 and continues to operate.
Hazardous substances remain on-site above levels that allow UU/UE.

The ADA OU occupies 1,750 acres and was used from 1945 to 1992 to dispose of ordnance
through burning, detonation, dumping, and burial. These activities at the ADA led to
contamination with munitions and explosives of concern (MEC). MEC discovered at the
ADA includes assorted fuses, primers, boosters, rockets, mortars, grenades, mines, bombs,
other high explosive rounds ranging from 20-millimeter (mm) to 100 mm high explosive
fragmentation bombs, and sub-munitions. Remediation includes removal of MEC and cleanup
of contaminated soil. The principal contaminants at the ADA OU are antimony, arsenic,
barium, beryllium, cadmium, chromium, cobalt, lead, thallium, RDX, trinitrobenzene (TNB),
TNT, and 2,4-dinitrotolene (DNT). Cleanup operations include geophysical mapping and
munitions clearing consistent with the future land use. Hazardous substances remain on-site
above levels that allow UU/UE.

The Active Landfill OU addresses a former solid waste landfill that was capped and closed in
1997, in accordance with Oregon Department of Environmental Quality (ODEQ) Solid Waste
Regulations. From 1950 until 1968 the Landfill operated as a quarry. In 1968 the Installation
began using it for solid waste. Groundwater monitoring of the landfill occurred from 2004
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until 2010. The ODEQ terminated the landfill Permit, No. 320, in 2011 and transferred the
site to the Environmental Cleanup Program. This OU has no active treatment and relies on
land use restrictions to protect the cap from disturbance.

The Deactivation Furnace OU ROD specified a lead clean-up level of 500 milligrams per
kilogram (mg/kg) as acceptable for the residential land use. Cleanup of the Deactivation
Furnace OU soils wasimplemented accordingly. That clean-up level is now considered
protective of industrial, butnot residential, use. Therefore, hazardous substances remain on-site
above levels that allow UU/UE. An Explanation of Significant Differences (ESD) has been
written to show that the lead cleanup level in the ROD will be protective of industrial, but not
residential, use. As a result, remediation of the Deactivation Furnace OU to cleanup levels
required by the ROD will remain protective of the environment and human health if land use is
restricted to industrial activities. LUCs which prohibit residential use will be used to achieve
that restriction. The LUCs will include deed notifications and the recording of an EES with
ODEQ as the enforceable entity.

The QA Function Range OU 2005 ROD requires land use restrictions if the property is to
leave Army control. The Army wrote a Memorandum for Administrative Record (MFR) to
document LUCs that will be implemented when the property is transferred. The LUCs will
include deed notifications and the recording of an EES.

Remedies:

The remedies at the EWL Groundwater OU and Active Landfill OU remain protective of
human health and the environment. The areal extent of the plume has decreased significantly
since the last FYR. The landfill is capped, access to the landfill is limited, and groundwater
concentrations are not indicative of landfill leachate contamination.

The remedy at ADA OU is expected to be protective human health and the environment upon
completion. The portion of the ADA that is under control of the Oregon Army National Guard
(ORARNG) encompasses the firing range surface danger zone (SDZ). It is fenced and access is
controlled. The 60-foot strip west of the firing range fence is not fenced. The adjacent property
owner has been notified of the risk of MEC and been directed not to trespass. Additionally, the
two companies that have communication fiber in this area have been notified not to access it
until remediation is complete. The Army has notified the private property owner that there is
also a risk of MEC on their property. The Army has a 2021 contract to remediate it to UU/UE.

The Deactivation Furnace is protective of human health and the environment. Current
ownership by the Army ensures the site will not be used for residential. Upon transfer out of
Army control LUCs will include deed notifications and the recording of an EES.

The QA function Range is protective of human health and the environment. Current
ownership by the Army ensures the site will not be used for residential purposes. Upon transfer

out ofArmy control LUCs will include deed notifications and the recording of an EES.

The next FYR is due in September 2024.
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1. Introduction

This is the fifth Five-Year Review (FYR) for the Umatilla Chemical Depot (UCMD) Superfund
Site (U.S. Environmental Protection Agency (EPA) ID: OR6213820917). Pursuant to CERCLA
§121(d) the start of construction of the Washout Lagoons Soils OU (June 20, 1994) triggered
periodic FYRs. The first FYR was completed September 30, 1999. Subsequent reviews are required
every five years from the date of the first review. The completion and due dates of subsequent
reviews are:

Second FYR: Due September 2004; completed October, 2004
Third FYR: Due September, 2009; completed March, 2010
Forth FYR: Due September, 2014; December, 2018

Fifth FYR (current): Due September, 2019

Sixth FYR (next): Due September, 2024

1.1. Purpose

The purpose of this FYR is to evaluate the implementation and performance of the remedy in order
to determine whether the remedy is and will continue to be protective of human health and the
environment. The methods, findings, and conclusions of reviews are documented in FYR reports. In
addition, FYR reports identify issues found during the review, if any, and document
recommendations toaddress them.

1.2. Authority

The U.S. Army (Army) is preparing this FYR pursuant to §121 of the CERCLA and consistent with
40 CFR §300.4300f the National Oil and Hazardous Substances Pollution Contingency Plan (NCP):

The Army is the lead agency for UMCD in accordance withthe CERCLA, 42 U.S.C.
§§ 9600 et seq., the Defense Environmental Restoration Program (10 U.S.C. §2701),
and Executive Order 12580. With regulatory oversight from the EPA Region 10
Remedial Project Manager, the United States Army Corps of Engineers (USACE)
Seattle District, on behalf of Base Realignment and Closure (BRAC) Office as lead
agency for UMCD, conducted the FYR of the remedies implemented at UMCD
located in Hermiston, Oregon. This report documents the results of the review
conducted since the last FYR, which was based on information from 2009 to 2014.

2.  Site Chronology

A chronology of significant activities associated with UMCD OUs included in this FYR are
listed below in Table 1.



Table 1
Chronology of Site Events

Event

Date

Initial discovery of problem or contamination

May 1980

Resource Conservation and Recovery Act (RCRA) Facility Assessment and Initial
Remedial Investigation

December 1982

National Priorities List (NPL) Listing

August 1987

Federal Facility Agreement signature

October 1989

Expanded Remedial Investigation/Feasibility Study started 1990

Active Landfill ROD signed December 1992
Expanded Remedial Investigation/Feasibility Study completed 1993

Lagoon Groundwater and ADA ROD signed July 1994
Lagoon Groundwater, and ADA Sites Remedial Design Started September 1994
Lagoon Groundwater Remedial Design Completed July 1995

Lagoon Groundwater Remedial Action Started

December 1995

Lagoon Groundwater Construction Date (start/finish)

January 1996/December 1996

First Five-Year Review Report

September 1999

Second Five-Year Review Report

October 2004

Active Landfill Oregon Department of Environmental Quality (ODEQ) Cleanup Program
Remedial Action Recommendation Report

March 2005 (Draft version)

Lagoon groundwater pulse-pumping optimization evaluation (start/finish)

February 2009/August 2009

Third Five-Year Review Report

March 2010

Active Landfill termination of landfill permit and groundwater monitoring April 2011
Lagoon groundwater bioremediation pilot study start February 2010
Lagoon groundwater draft focused feasibility study for revised remedy December 2011

Lagoon groundwater extraction and treatment expansion construction (start/ finish)

January 2013/ August 2013

Munitions and explosives of concern (MEC) clearance of ADA (start)

March 2014

Lagoon groundwater, Operating Properly, and Successfully Memorandum

September 2016

Property Transfer to Oregon Army National Guard

December 2017

QA Function Range Memorandum for the Record for land use controls

July 29, 2021

Active Landfill Explanation of Significant Difference for land use controls

January 8, 2021

Deactivation Furnace Explanation of Significant Difference for land use controls

January 8, 2021

Munitions and explosives of concern (MEC) clearance of ADA (start)(temporarily
suspended for funding constraints)

On-going; an Interim-Remedial
Action Completion Report (I-
RACR) was completed in May
2021

3.

Background

UMCD is a military facility located in northeastern Oregon, six miles west of Hermiston. It
was established as an Army ordnance depot in 1941. Originally known as the Umatilla Army
Ordnance Depot, the facility initially stored a variety of military items, from blankets to
conventional munitions, in support of the United States entry into World War II. Over the
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years, the facility name transitioned to Army Depot, then Umatilla Depot Activity, and finally
the Umatilla Chemical Depot. Activities at UMCD have included the disassembly, analysis,
modification, reassembly, repacking, and storage of conventional munitions, and the storage
and disposal of chemical agent-filled munitions and containerized chemical agents.

The EWL OU was placed on the NPL (FR Vol. 52, No. 140, p 27620- 27642) on July 22, 1987. The
BRAC Commission listed the facility for realignment in 1988. From 1990 to 1994, the facility
reorganized in preparation for eventual closure, shipping all conventional ammunition and supplies
to otherinstallations.

The Umatilla Chemical Agent Disposal Facility (UMCDF) was a RCRA permitted facility
constructed and operated for the sole purpose of destroying the chemical agents stored at
UMCD. The facility was constructed in 2001 and incineration of chemical agents began in
2004 and was completed in 2011. UMCDF destroyed 220,604 munitions and containers
containing 3,717 tons of GB, HD and VX via high-temperature incineration, representing 12
percent of the Nation’s stockpile. The UMCDF has completed RCRA closure and the
applicable land use controls have been incorporated into the UMCD RCRA permit, which is
in the closure process. On 1 August 2012, Umatilla Chemical Depot was closed and
transferred to inactive operational status in accordance with the Defense BRAC Act of 1990,
Public Law 101-510, as amended, and the National Defense Authorization Act (NDAA) for
Fiscal Year 2012, Public Law 112-81. As of 1 August 2012, UMCD was reassigned to the
U.S. Army G-9, BRAC for management. In 2017 the Army Installation Management
transferred 7,500 acres to the National Guard Bureau (NGB) and a subsequent license was
issued to the ORARNG for use as a training facility.

3.1. Physical Characteristics

UMCD is located in northeastern Oregon approximately six miles west of Hermiston, (population
of approximately 19,000) and three miles south of the Columbia River (Figure 1).The installation is
located in all or parts of Sections 1-28 in T4N, R27E, W.M.; Sections 31- 36 in T5N, R27E, W.M.;
Section 36 in TSN, R26E, W.M.; and Sections 1, 12, 13, and 24 in T4N, R26E, W.M., in Morrow
and Umatilla counties, Oregon, containing 17,148.7 acres. The surrounding land use is primarily for
agricultural, resulting in a low population density aroundthe Installation.



Figure 1
UMCD Location Map
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UMCD lies within the Umatilla Lowlands of the Columbia Plateau. The lowlands are bordered on
the west by hills adjacent to the Cascade Range. The Horse Heaven Plateau borders the lowlands
on the north while the Pendleton Plains mark the eastern boundary. Coyote Coulee is the most
prominent site surface feature, cutting across the UMCD in a northeast trend. Average land
surface elevation is 450 feet above mean sea level (msl). No surface water bodies are present at
the UMCD. The regional climate is characterized as a semi-arid cold desert. Average annual
precipitation is 8.85 inches, 60 percent of which occurs between November and March. The
average temperature is 75°F during the summer and 35°F in winter.

3.1.1 Geology and Hydrology

Basaltic lava flows of the Columbia River Group, Miocene, and Pliocene in age, and
approximately 10,000 feet thick, underlie all of the lowlands areas and form the down-warped
bedrock surface of The Dalles-Umatilla Syncline. The three uppermost basalt flows and
interbeds are part of the Saddle Mountains Formation and include, from youngest to oldest, the
Elephant Mountain Member, the Rattlesnake Ridge Interbed, the Pomona Member, the Selah
Interbed, the Umatilla Member, and the Mabton Interbed (U.S. Army, 1994c). UMCD is near
the base of the south flanks of this broad syncline. The underlying basalt is composed of layers
of separate basaltic lava flows, each of which is as much as 100 feet thick. Dense, hard olivine
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basalt at the base of each layer grades upward to softer, vesicular, and scoriaceous zones at the
top. Some interlayers of clay, or clay and tuffaceous sand, up to 100 feet thick, are present in
the group.

Below the 751-foot elevation, which includes the entire UMCD, the basaltic bedrock is
generally covered with as much as 200 feet of Pleistocene alluvial deposits. These surface
deposits are generally permeable silts, sands, and gravels, with some cobbles to the west of
Coyote Coulee. Much coarser permeable deposits containing considerable quantities of
boulders occur along the east wall of the Coulee and toward the east side of the installation.

Soils at UMCD consist of sandy loam and coarse sand developed primarily from the alluvial
deposits. The soils have been modified by wind action. The upper eight inches of soil consist of
a noncalcareous, loose, fine to medium-loamy sand. The 8 to 32-inch depths consists of fine-to
medium sand, which overlies eight inches of sand containing no organic matter. Below 40
inches, the soil consists of gravel and gravelly sand with varying amounts of cobbles.

There are no surface water bodies on the installation; all waters infiltrate into the desert soils
before running off onto lower surrounding lands. The closest surface water sources are the
Columbia River, located three miles north of the Site, and the Umatilla River, located
approximately two miles to the east.

Groundwater occurs beneath the UMCD in a number of distinct hydrogeologic settings, in a
series of relatively deep confined basalt aquifers and in a highly productive permeable
unconfined aquifer to the south of UMCD (extending off-post) (Grondin et al., 1995). The
unconfined aquifer at UMCD consists of the alluvial deposits and the weathered surface of the
Elephant Mountain Member basalt and is overlain by approximately 20 to 125 feet of
unsaturated alluvial sand and gravel. Due to variations in topographic elevations depth to
groundwater ranges from approximately 60 to 110 feet below ground surface. Three municipal
water systems — Hermiston, Umatilla, and Irrigon — draw from groundwater within a 4-mile
radius of UMCD. Approximately 1,500 wells were identified within this 4-mile radius, the
majority of which are used for domestic and irrigation water. The Columbia River is a major
source of potable and irrigation water in the region, and is used for recreation, fishing, and the
generation of hydroelectric power. The Umatilla River is a tributary to the Columbia River, and
its principal use is for irrigation.

In the mid-1970s the Oregon Water Resources Department (OWRD) has designated four aquifers
within the Umatilla Basin as Critical Groundwater Areas (CGAs) due to their documented
overdraft (Grondin et al., 1995). A significant portion of the UMCD, including that of the EWL
Groundwater OU and the closed Active Landfill OU, lies within one of those CGAs known asthe
Ordnance Gravel aquifer. A number of projects are underway to manage water availabilityin the
CGAs. Evaluation of water diversions from the Columbia and Umatilla rivers during high winter
and spring flow periods and storage in the Ordnance Gravel aquifer for later use for irrigation as
well as environmental benefits has been completed. Smaller-scale diversions on the order of 6,000
to 12,000 acre-feet have occurred in the first three years of project execution, with initial recharge
raising site groundwater elevations an average of 4.06 feet since 2014 with the current elevation
just under 500 feet msl.

In 2010, the implementation of the Umatilla Basin Aquifer Restoration Project was completed to
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address basin wide ground water needs. Stage I of the Umatilla Basin Aquifer Restoration Project
was completed in March 2011 allowing for a higher use by local farmers with composite water
sources.

3.1.2 Flora and Fauna

Vegetation is typical of a cold desert. In general, the UMCD site supports large communities of
shrub lands, dominated by sagebrush and bitterbrush, with an understory of annual grasses and
forbs; and grasslands, dominated by a mixture of native and exotic species such as Sandberg’s
bluegrass, cheat-grass (downy brome grass), and crested wheatgrass. UMCD probably contains
the largest remnants of bitterbrush habitat in the Columbia Basin, as well as high quality needle-
and-thread sandy grasslands.

There are no threatened or endangered species currently recorded on UMDC grounds. Basedon
the habitat available at UMCD, Laurence’s milk-vetch is the only U.S. Fish and Wildlife Service
listed plant species of concern that is likely to occur on the installation. State-listed candidates
that may occur within the UMCD area include Laurence’s milk-vetch and Douglas’ milk-vetch.

In general, faunal species are consistent with what one would expect in Columbia Basin native
shrub-steppe and grassland habitats: coyote, American badger, jackrabbits and cottontail rabbits,
Swainson’s and redtail hawks, western burrowing owl, long-billed curlew, and many other
species common to this habitat. The lack of surface water at UMCD precludes the occurrence of
fish species.

3.2. Land and Resource Use

Chemical munitions destruction at the Installation began in 2004 and was completed in late 2011.
Thereafter, as required by §125 of the Consolidated Appropriations Act of 2012 (Public Low
112-74), UMCD was closed and transferred to inactive status on 1 August 2012.Section 125(d) of
the Consolidated Appropriations Act of 2012 also authorizes the Secretary of the Army to “retain
minimum essential ranges, facilities, and training enclave for the reserve components of the
Armed Forces to permit the conduct of individual and annual training.” In 2017 real property
accountability for these acres transferred to the NGB with a subsequent license to the ORARNG
for military training. The ORARNG property includes the ADA OU and EWL OU TNT and
RDX contaminant plume. In addition, the Army intends to use an Economic Development
Conveyance (EDC) to convey 9,539.45 acres to the Columbia Development Authority (CDA).
Per the 2010 Base Redevelopment Plan written by the Umatilla Army Depot Reuse Authority
(UMADRA). The EWL plume, Active Landfill, and QA Function Range OUs are in an area that
will be designated as a wildlife refuge.

Groundwater extraction for potable use is restricted. After transfer, groundwater use will be
restricted by an EES that will be recorded at the time of transfer and is enforceable by ODEQ.
The Deactivation Furnace OU is in an area slated for industrial use.

The majority of the area surrounding UMCD is rural, irrigated agricultural cropland, and
pastures. Land use for the areas immediately adjacent to the installation is zoned agricultural
(Umatilla and Morrow counties). A railroad yard is located on the south UMCD boundary. In
recent years, local farmers and businesses have diversified the land use to include food
processing. Important agricultural products include wheat, potatoes, corn, onions,
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watermelon, hay, and cattle.
3.3. History of Contamination

There are eight OUs at the UMCD. Two are still in active remediation under CERCLA. These
are the EWL Groundwater OU and the ADA OU. Three other sites have completed
remediation but have not achieved UU/UE and will have LUCs. Those sites are the
Deactivation Furnace, the QA Function Range, and the closed Active Landfill OU. The OU
locations are shown in Figure 2 below. The OUs that have completed remediation are the
Explosives Washout Lagoons Soils OU, Inactive Landfill OU, Explosives Washout Plant OU,
and Miscellaneous Sites OU. These sites do not require FYRs because these were closed to
achieve UU/UE risk standards. Contamination at these OUs occurred due to activities related

to munitions maintenance and installation management. Further details of these sites are in the
past FYRs.

Activities at the UMCD were associated with the disassembly, analysis, modification,
reassembly, and repacking of conventional munitions, and the storage of the chemical
munitions nerve agents VX and GB (Sarin) and the blister agent, HD (mustard). Specific
disposal operations included release of wastewater from the Explosives Washout Plant into
two leaching beds, and various deactivation, demolition, burning, or burial of sewage
treatment sludge, munitions, and scrap. The UMCD was listed on the NPL in 1987. The
UMCDF was a RCRA permitted hazardous waste disposal facility for the destruction of the
chemical agents. The facility began operations in 2003 with project completion in 2012.



Figure 2
UCMD Operable Unit Location Map

ADA

5
T.4 N..R. 26 E.
T, 4N, ROITE

QA Function
Range

| Active Landfill

‘ (Closed}.\‘ |

l PR
\ Eﬁm‘“
i
|

1 n

T.4 N, R. 27 E.

Groundwater -
" ® Plume;\D u ‘
CDA

T. 4 No, R 28 E.

UMATLLA CHEMICAL DEPOT

m
-2k
o
.

3.3.1 History of OUs Discussed in this FYR:
Explosives Washout Lagoons (EWL) Groundwater OU:

The EWL Groundwater OU addresses contamination in groundwater caused by past waste

disposal from the Explosive Washout Plant into the lagoons, plus in-situ flushing of subsurface
soils beneath the lagoons for an estimated period of one year. Once the explosive constituents
reached groundwater, they formed dissolved-phase contaminant plumes originating beneath the
lagoons and dispersing laterally and vertically within the unconfined, alluvial aquifer, primarily
due to the advective and dispersive forces acting on groundwater. The RDX plume is estimated
as 350 acres, or 15.2 million square feet bounded by an RDX concentration of 1 part per billion.

Contaminants of Concern (COCs) identified in groundwater were TNT, TNB, DNB,
nitrobenzene (NB), 2,4- dinitrotoluene (2,4-DNT), 2,6-dinitrotoluene (2,6-DNT), 2,4,6-
trinitrophenyl-n- methylnitramine (tetryl), RDX, and octahydro-1,3,4,7-tetranitro- 1,3,5,7-

tetrazocine (HMX). The most common contaminant was RDX, with concentrations ranging from
below detection limit (< 0.556 pg/L) along the plume perimeter to 6,816 pg/L. RDX, the most
mobile contaminant, had the largest plume at approximately 350 acres, all of it contained within
the UMCD facility boundary (Figure 3). TNT, being more soluble than RDX but having a lower

tendency to desorb from soil, had the second largest plume. The EWL groundwater cleanup

levels are identified in Table 4 and EWL Groundwater OU Cleanup Levels are further discussed

in paragraph 4.2.




Figure 3
EWL Washout Plant and Lagoons
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Ammunition Demolition Area (ADA) OU:

The ADA OU is a 1,750-acre area located in the northwestern part of UMCD (Figure 4) and
consists of MEC contamination and soils contaminated with metals and explosives. From 1945 to
1992, the ADA was used by the Army to dispose of ordnance by burning, detonation, or burial.
In 1982 the open burn/open detonation (OB/OD) sites 16 and 32 (I and II; also called A and B)
were included in the Installation RCRA permit application, which was in interim status. In 1995,
the Army and ODEQ agreed that the OB/OD sites would be removed from the RCRA permit
application, but the Army was allowed to continue utilizing the OB/OD sites to facilitate cleanup
of the ADA in accordance with the 1989 Federal Facilities Agreement (FFA).

MEC discovered at the ADA during investigations includes assorted fuses, primers, boosters,
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rockets, mortars, grenades, mines, small-arm rounds, and various other rounds ranging from
20mm high explosives to 90mm projectiles. The larger MEC items and their components that
have also been detected at the ADA are 2.75-inch rocket warheads, 81 mm mortars, and M1A1
mines. Improved conventional munitions (ICM)/submunitions have been recovered in the past
from the ADA; therefore, the ADA is considered an ICM site. The ADA is not a suspected
chemical warfare material (CWM) site.

During a 2020 remediation effort, the Army conducted a digital geophysical mapping (DGM)
survey of 84 acres on private property adjacent to the 60-foot strip along the west edge of the ADA.
There were over 19,000 single point anomalies and 10 acres of concentrated areas identified in the
survey. Since MEC is in adjacent Army property, it is assumed that many of these anomalies may be
MEC. It was not possible to investigate these anomalies at that time. The Army intends to
investigate and clear the adjacent private property pending contracting actions and permission from
the property owner.

10



Figure 4
ADA with High Density Area - 2014
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Active Landfill OU:

The 17.5-acre Active Landfill OU is located in the northeastern portion of the UMCD, near the
eastern border, between UMCD igloo storage blocks D and E-Block (see Figure 5 map). It
occupies a former quarry that was operable from 1950 to 1968 when the Installation began using
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it for solidwaste. Although known as the Active Landfill (to distinguish it from other disposal
areas), this landfill was closed in 1997. The landfill was closed and capped in accordance with
RCRA requirements, and a closure permit was issued by the State of Oregon in August 2000. The
installed remedy for the site was a cap constructed from bottom to top with the following layers:a
general fill of sandy gravel, subgrade preparation (more than four-foot soil to achieve 4 percent
slope), a 40-mil High Density Polyethylene (HDPE) geomembrane liner (geotextile layers placed
immediately below and above the geomembrane), and a one foot thick layer of vegetative soil
placed on top of the geomembrane. This material consists of silty fine sand, containing organic
material, from areas immediately adjacent to the landfill, and revegetation (hydro seed, local
grasses). The Active Landfill OU closure LUCs included restricted entry and signage placed at
the site in 2014, as well as inspections to ensure cap integrity and access restrictions. This OU
contained a variety of contamination sources including, but not limited to, explosives sludge and
possible ash from the deactivation furnace.

Groundwater monitoring of the landfill was initiated in October 1996 and continued until 2010.
The monitoring was to determine if leaching from the landfill was evident and could impact
groundwater quality. Monitoring was conducted in accordance with the Environmental
Monitoring Plan approved by ODEQ in July 1997 (Army 1997a) and updated and approved in
February 2007. With the exception of selenium, the results from the sampling were compared to
the Table 1, 2, and 3 values from the Oregon Administrative Rules, Department of
Environmental Quality 340 Groundwater Quality Protection (OAR 340-040). For selenium, the
results were compared to a risk-based level of 50 ug/L established by the ODEQ Cleanup
Department in January 2003 (ODEQ 2003). Selenium exceeded 50 ug/L historically at three
wells (11-1, 11-2, MW-34); however, all three of these wells are considered hydraulically side-
gradient and not the result of contaminants leaching from the landfill.

The Army sent a letter to ODEQ on March 24, 2011 requesting termination of the solid waste
permit no. 320. Attached to it was March 3, 2011 memorandum providing technical argument to
terminate the permit consistent with 40 CFR 258.50 (b)(2). ODEQ terminated the Solid Waste
Permit No. 320 in an April 12, 2011 letter, at which time groundwater monitoring was terminated.
The letter notified the Army that the site was transferred to the ODEQ Environmental Cleanup
Program and any outstanding issues at the landfill would be dealt with aspart of the overall base
closure.
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Figure 5
Active Landfill OU Showing Gravel Pit Contours and Monitoring Well Locations
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Deactivation Furnace OU:

The Deactivation Furnace OU is located in the southwest corner of the UMCD installation. This
OU consisted of two buildings associated with the Deactivation Furnace and the surrounding 8-
acre area of soil deemed contaminated due to the settling of air pollution that resulted from
operation of the Deactivation Furnace. The Deactivation Furnace operated from the 1950s to
November 1988. It was used for the routine incineration of unserviceable or obsolete conventional
munitions up to 50 caliber, comprising of Class A and B explosives (reactive wastes such as
detonators) and Class C Explosives (non-reactive wastes such as small arms ammunition). During
its operation, these munitions were fed into the retort through a conveyor belt system with
operating temperatures between 1,200 to 1,500 degrees Fahrenheit. During the first 10 years of
operation, exhaust gases were uncontrolled. In 1960, a cyclone and baghouse airpollution control
system was installed. This system was then replaced sometime between 1975 and 1980 and was
used until the furnace was deactivated in 1988. The residual ash from the baghouse was
temporarily stored on site in a RCRA permitted hazardous waste storage facility, and then
disposed of offsite at a RCRA permitted hazardous waste disposal facility.

Quality Assurance (QA) Function Range OU:
The QA Function Range is a 640-acre rectangular parcel of land located outside the northern
security fence of UMCD. The Army acquired the site for use as a QA function range for various
types of conventional weapons. Munitions were function tested from the late 1940s to the mid-
1970s. The Army operated a rifle and pistol range (small arms testing area) in the western portion
of the site. The Army function-tested munitions in the vicinity of the rifle and pistol range,
although specific dates of use are not available. No chemical munitions were tested at the QA
function range. The Army determined that MEC potentially existed on approximately 176 acres
of the 640-acre site. A release or substantial threat of release of MEC that was possibly present at
the site presented a potential for imminent and substantial endangerment to human health, safety,
13




and welfare, and/or to the environment.
3.4. Initial Response

The Army completed the Initial Installation Assessment in 1980. The EPA RCRA Facility
Assessment was later completed in 1987, which led to the NPL Listing in August 1987.
Response actions did not occur until after the FFA was signed in October 1989. The OU
response actions followed completion of Remedial Investigation/Feasibility Study (RI/FS)
reports and ROD signatures in September 1992 through July 1994 (see Table 1, Chronology
of Site Events).

3.5. Basis for Taking Remedial Action

Due to historical military-related activities on the site, environmental investigations were
conducted in order to identify areas of concern, characterize site conditions, and to define the
nature and extent of contamination. The basis for remedial action at this site is CERCLA, the
NCP, and EPA policy and guidance, and the process by which UMCD achieves environmental
compliance is by the terms of the FFA, signed by the Army, EPA and ODEQ.

The hazardous substances that have been released at UMCD and detected above background
levelsin each media where background levels are known, based on past investigations, include:

Table 2
Hazardous Substances Detected in Soil at UMCD
Type of Substance Substance
Metals Aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt,

copper, iron, lead, manganese, mercury, nickel, silver, thallium, zinc
Nitrate/nitrite

Other inorganics

Voltile Organic Compounds Xylenes
(VOCs)
Chlorinated VOCs Trichloroethylene
Explosives 1,3,5-TNB, 2,4,6-TNT, 2,4-DNT, 2,6-DNT, RDX, Tetryl, HMX, nitrobenzene
Pesticides DDD, DDE, DDT, Dieldrin, Endrin
Other Cyanide, MEC material
Table 3

Hazardous Substances Detected in Groundwater at UMCD.
Type of Substance Substance
Metals Arsenic
Other inorganics Nitrate
Explosives TNB, DNB, NB, TNT, 2,4-DNT, 2,6-DNT, HMX, RDX, Tetryl

Elevated levels of selenium have been detected in soil and groundwater, however, there is no

evidence to suggest this metal has been released to the environment at UMCD. Elevated
selenium concentrations are considered regionally elevated and are not associated with any
UMCD landfill release. Selenium has been omitted from inclusion into Tables 2 and/or 3
because itssources are unknown. Additionally, perchlorate has been detected in groundwater
at UMCD; however, it is also present regionally. Perchlorate was discussed in detail in the
third FYR thataddressed why perchlorate was not to a COC at UMCD. The status of
perchlorate has not changed and therefore will not be discussed in this FYR.
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4. Remedial Action

4.1 Regulatory Actions

The CERCLA remedial activities at the UMCD were divided into eight OUs because of the
variety of potential contaminants, the types of media contaminated, and the number of discrete
sites (Army 1992a). These OUs and their respective ROD dates are listed below. Bold italics
indicate the OUs are discussed in this FYR.

OPERABLE UNIT ROD DATE
Explosives Washout Lagoons Soils September 1992
Deactivation Furnace December 1992
Active Landfill August 1993
Inactive Landfill August 1993
Explosives Washout Lagoons Groundwater July 1994
Explosives Washout Plant July 1994
ADA June 1994
Miscellaneous Sites (Except QA Function Range) July 1994

A Function Range (sub-component of Misc. Sites May 2005

4.2 Remedial Action Objectives

The following sections discuss the remedial action objectives at the current active OUs: the EWL
Groundwater OU, the ADA OU, and the Active Landfill OU.

Explosives Washout Lagoons Groundwater OU

The objective of the EWL Groundwater OU remediation is to restore the unconfined aquifer to
its beneficial use by reducing the concentrations of COCs to the cleanup levels specified in the
ROD within 10 to 30 years. Of the explosive compounds found, RDX has the largest plume
footprint. The remaining explosives-related contaminants are much less mobile than RDX and
have smaller, more localized plumes.

The final ROD for the EWL Groundwater OU was completed in July 1994. The selected remedy was
to clean up groundwater contamination using on-site Granular Activated Carbon (GAC) treatment
followed by infiltration of the treated groundwater. The Remedial Action Objectives (RAOs) for the
EWL Groundwater OU included:

e Eliminate or minimize the potential threat to human health and the environment by
preventing exposure to groundwater contaminants.

e Prevent further migration of groundwater contamination beyond its current boundary.

e Restore contaminated groundwater to a level that is protective of human health and the
environment, as soon as practicable.

e The EWL Groundwater OU ROD requires cleanup to a level of beneficial use, which may
include drinking water or non-domestic uses. The remedial action criteria from the ROD
are presented in Table 4.
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Table 4
EWL Groundwater QU Cleanup Levels

Contaminant of Concern Cleanup Level (<g/L) | Basis for Cleanup
Level

Trinitrobenzene (TNB) 1.8 Risk-Based

Dinitrobenzene (DNB) 4.0 Risk-Based

Trinitrotoluene (TNT) 2.8 Risk-Based

2,4-dinitrotoluene (DNT) 0.6 PQL

2,6-DNT 1.2 PQL

HMX 350 Health Advisory

RDX 2.1 PQL

PQL — practical quantitation limit. The PQL is the minimum concentration of an analyte
(substance) that can be measured with a high degree of confidence that the analyte is present at or
above that concentration.

ADA OU
The selected remedy for the ADA OU in the June 1994 ROD addressed soil contamination and
MEC clearance. The ROD identified the following remedial actions:

e Clean up chemically contaminated soils

¢ Remove unexploded ordnance (UXO) items from the ground surface

e Detect and quantify UXO below the ground surface

e Conduct retrieval and treatment of buried UXO to a depth that will allow for
the selected land use under BRAC

The remedy for soil contamination was excavation, on-site solidification/ stabilization treatment,
and on-site disposal of the treated soils in the UMCD landfill. Soil remediation criteria for the
specific metals and explosives contaminants established in the ROD are shown in Table 5.

Table 5
ADA OU Soil Cleanup Levels (ROD and ESD)
Contaminant ADA 1994 Basis for ADA 2002 Basis for
of Concern ROD Cleanup | Cleanup ESD Cleanup Cleanup
Level (mg/kg) Level Level, Site Level
19E/F(mg/kg)

1,3,5- 2.3 Risk-based 25 (a) Risk-based
Trintrobenzene
(TNB)
TNT 23 Risk-based 49 (b) Risk-based
2,4-DNT 1.9 Risk-based 2.7 (b) Risk-based
RDX 52 Risk-based 19 (b) Risk-based
Antimony 820 Risk-based N/C N/C
Arsenic 15 Background | N/C N/C
Barium 860 Risk-based 3,300 (a) Risk-based
Beryllium 8.1 Risk-based N/C N/C
Cadmium 28 Risk-based 213 (b) Risk-based
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Chromium 40 Background | N/C N/C
Cobalt 25 Risk-based N/C N/C
Lead 500 - N/C N/C
Thallium 160 Risk-based N/C N/C

N/C: no change
(a) Ecological cleanup goal from the Ecological Risk Assessment
(b) Human Health cleanup goal from the ESD

In 2002 an ESD was completed to revise the defined remedy. The ESD incorporated
updated information that revised the contaminants and cleanup levels and changed the
treatment/disposal location for Site 19E/F to off-site disposal. A detailed description of the
changes brought about by the ESD are as follows:

» Applies to additional quantities of soil (beyond the amounts included in the ROD) from
a portion of Site 19 only.
» Specifies excavation of the additional soils from Site 19E/F, off-post treatment by
solidification/stabilization, and disposal in an off-post landfill.
» Provides revised cleanup levels to:
- Incorporate improved future land use knowledge.
- Reduce the amount of soil going off post.
- Account for updated risk assessment methodology.
« Update treatment-specific performance requirements for leachate.
Based on historical chemical results from Site 19E/F, the number of contaminants requiring
analytical confirmation was reduced from 13 to 6 by removing contaminant not previously
detected above the ROD cleanup levels by remedial screening or confirmation sampling.

In addition, site-specific treatment standards from the previous remedial action are
incorporated as a leachability performance criterion for Site 19E/F. Table 6 lists the
leachability goals for the treated soil from Site 19E/F. Excavated soil meeting the
leachability goals did not require treatment and went directly to the appropriate landfill as
these leachability goals are less than the corresponding Land Disposal Restrictions for
Alternative Soil Treatment Standards (40 CFR 268.49)(Table 7).

Table 6
ESD Leachability Goals for Site 19E/F, ADA OU
Contaminant of Concern gﬁiﬁ;iiiﬁ;f&e

Barium 100
Cadmium 1
1,3,5-Trinitrobenzene (TNB) 0.18
2,4-Dinitrotoluene (DNT) 0.13
Cyclo-1,3,5-Trimethylene- 2,4,6- 0.2
2,4,6-Trinitrotoluene (TNT) 0.2

After the ESD was finalized, soil remediation was conducted, which included grid establishment
and excavation, field screening, and confirmation sampling. Contaminated soil was stockpiled on
site for characterization. This soil was subsequently transported off site where it was treated by
stabilization/solidification and then disposed at an off-site treatment, storage, and disposal
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facility. The final inspection for the completed soils remedial action was completed in October

2002.
Table 7
Treated Soil Remediation Criteria for Landfill Disposal, ADA OU
Contaminant of Concern '(I"H?glhlj)Leachate Critte
Antimony 1.0
Arsenic 5
Barium 100
Beryllium 0.1
Cadmium 1
Chromium 100
Copper 140
Lead 5
Nickel 10
Silver 5
Zinc 1100
TNB 0.18
2,4-DNT 0.13
RDX 0.2
TNT 0.2
HMX 40

4.3 Remedy Implementation
The following sections discuss the remedy implementation activities at the current active OUs.

Explosives Washout Lagoons Groundwater QU:

Beginning in 1995, the extraction and treatment system was constructed consisting of three
extraction wells with a combined flow of 1,300 gpm, a treatment plant with four 20,000-pound
GAC filters, three infiltration fields in addition to the original EWL and ancillary piping. Initial
start-up of the system occurred in 1996 and full-time operation began in January 1997. Initially,
all treated groundwater was absorbed onto the unsaturated soil underlying the EWL. The soil
flushing component of the remedy was completed in 2000. Since that time, all treated
groundwater has been discharged to two active down-gradient infiltration fields (IF-2 and IF-3)
that reintroduce the treated water back into the aquifer. Spent GAC has been periodically sent
off-site for thermal regeneration once it has reached its absorptive capacity.

From 1996 to December 2008, approximately 13,128 pounds of explosives were removed by the
treatment system. As predicted, the rate of removal of explosives from treated groundwater
steadily decreased over time, as the reduced mass of explosives in the subsurface has led to
reduced mass extraction efficiencies.

Remedial action groundwater monitoring for explosives has been conducted at the EWL
Groundwater OU routinely since January 1997. In October 2005, monitoring frequency was
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reduced from quarterly (with a subset of wells sampled either semi-annually or annually) to semi-
annually for all wells. Some of the UMCD monitoring wells are over 30 years old. BRAC
requested USACE to address decommissioning wells in the property leaving Army control. A
total of 11 wells were removed. Two were removed from areasslated for development and were
replaced with wells in the ORARNG (south edge of UMCD) area and the Wildlife Refuge area
(east edge of UMCD). Eight were in the Active Landfill area and one along the south edge of
UMCD. Locations of well removal, installation, and function are illustrated in Figure 6. There
are currently 29 monitoring wells in the chemical monitoring program and 57 in the groundwater
level monitoring program. The details of the sample results are presented in the Annual
Groundwater Sampling Report. A discussion of the sampling resultsfor this FYR is in paragraph
6.5, Data Review.
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Figure 6
Well Decommissioning Project Map
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In 2009, the groundwater extraction and treatment system briefly operated in a pulse-pumping
mode to evaluate this operational method. Pulse-pumping was discontinued in August 2009 due
to marginal results. Following the 2009 pulse-pumping operational evaluation, and as described
in the Final Focused Feasibility Study (FFS) for Groundwater at the EWL (Army 2011), the
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groundwater extraction system was expanded between October 2012 to August 2013 for
bioremediation and system optimization. This included the installation of two new extraction
wells, EW-5 and EW-6, which were tied into the existing system. The goal of the expansion was
to optimize the extraction and treatment system to capture the remaining high-concentration
portion of the RDX and TNT plumes. To that end, EW-5 was located approximately 900 feet
northwest of the treatment plant, beyond the effective capture zones of EW-3 and EW-1. EW-6
was located approximately 2,300 feet east-northeast of the treatment plant, in what has been
referred to as the RDX plume’s eastern lobe. Six additional monitoring wells and one investigation
well (IW-7) for bioremediation testing were installed at the time of the system expansion and
optimization. Wells EW-5, EW-6, and IW-7 were tested, with water treated by the plant’s GAC,
for three weeks in April 2013.

The Lagoon Amendment Pilot Project (LAPP) was an in-situ bioremediation testing that involved
injecting bioremediation substrate-amended site groundwater through the source area soil to the
aquifer using the existing lagoon infiltration gallery. Five LAPP tests were conducted between
2011 and 2013. In June 2016, LAPP Test 6 occurred. This in-situ bioremediation test isnot part of
the selected remedy for the EWL Groundwater OU.

Aside from maintenance and repair, the groundwater extraction and treatment system (GETS)
operated continuously during this FYR period. As of late 2013, the entire extraction and treatment
capacity was being used to remedy the eastern lobe. EW-4 and EW-6 operation averaged 660 gpm
and 570 gpm, respectively. EW-5 was initially tested in August 2018 and began operating at 200
gpm in October 2018. All treated groundwater from the GETS was discharged back into the
subsurface through IF-2 and IF-3. The effectiveness of EW-4 and EW-6 extraction and treatment
to reduce RDX concentrations in the eastern lobe are readily apparent and explained in further
detail in paragraph 6.5. RDX is the only contaminant above its remedial action objective in the
eastern lobe.

Remedial efforts continue to show decrease contamination throughout the EWL site to meet

requirements as stipulated in the ROD. Total estimated explosives mass removed from
groundwater via the GETS since start of operation is 13,257 pounds as of January 2019.
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Figure 7
Treatment System Layout
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ADA OU:
The selected remedy for the ADA OU in the June 1994 ROD addressed soil contamination
and MEC clearance. The ROD identified the following remedial actions:

e (lean up chemically contaminated soils

¢ Remove unexploded ordnance (UXO) items from the ground surface

e Detect and quantify UXO below the ground surface

e Conduct retrieval and treatment of buried UXO to a depth that will allow
for the selected land use under BRAC

ADA OU Soil Remediation: The ADA Sites that required soil remediation were 15, 17, 19, 31,
and 32. This included MEC removal during excavation as necessary to permit safe excavation
and access. The contract for the remedial construction was awarded in September 1995, and
the fieldwork was conducted between June 1996, and August 1997. During the course of the
remedial construction, additional areas of contaminated soil (beyond the quantities identified
in the ROD) were identified near the two burn trenches (Site 19E/F). Some of the additional
soils were excavated, treated, and disposed in the Active Landfilled under the original
remedial action contract.

Subsequent field investigations were performed to characterize the extent of the additional
contamination, and provide information required for evaluation of additional remedial action
forthe soils at Site 19E/F. In the intervening time, the Active Landfill at UMCD had been
closed, making it impossible to follow the provisions of the ROD to dispose of the soils in the
Active Landfill, thus forcing selection of a revised remedy.

The revised remedy was defined in a 2002 ESD. The ESD incorporated updated
information that revised the contaminants and cleanup levels and changed the
treatment/disposal location for Site 19E/F to offsite disposal. A detailed description of
the changes brought about by the ESD are as follows:

» Applies to additional quantities of soil (beyond the amounts included in the ROD)
from a portion of Site 19 only.

» Specifies excavation of the additional soils from Site 19E/F, off-post treatment
by solidification/stabilization, and disposal in an off-post landfill.

» Provides revised cleanup levels to:

- Incorporate improved future land use knowledge.
- Reduce the amount of soil going off post.
- Account for updated risk assessment methodology.

» Update treatment-specific performance requirements for leachate.

« Based on historical chemical results from Site 19E/F, the number of contaminants
requiring analytical confirmation was reduced from 13 to 6 by removing
contaminants not previously detected above the ROD cleanup levels by remedial
screening or confirmation sampling.
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ADA OU MEC Remediation:
In addition to soil remediation, the ADA OU ROD requires:

¢ Removal of munitions debris from the ground surface

e Detect and quantify munitions debris below the ground surface
e Conduct retrieval and treatment of buried munitions debris to a depth that will
allow for the selected land use after closure

The Remedial Design/Remedial Action (RD/RA) phases were contracted in September 2012
with the intention of completing all ROD requirements. The contractor began field clearance
work in 2014 and completed a DGM survey in 2014. Based on the results of the survey, the
contractor believed the 355-acre high-density area was more saturated with metallic debris
than was originally anticipated and stated they could not completethe RA objectives within
the funding of the contract. The contract was partially terminated for convenience in March
2015 without completion of all tasks.

As a result of the schedule slippage, the Army received a Notice of Violation (NOV) from
EPA. In response to the NOV, a Settlement Agreement was made by and between the Army,
ODEQ, and the EPA in July 2016. In agreement with the regulators and as defined in the
Settlement Agreement, clearance of MEC is to three (3) feet below ground surface and all pits
and trenches to depth. In addition to completion of the 355-acre High Density Area (HDA)
and the small arms ranges, the Army will also investigate and clear 13 acres between the west
fence line and the property boundary. The Army also intends to investigate and clear the
adjacent private property.

In response to the 2016 Settlement Agreement with EPA, the Army revised the RD/RA
UniformFederal Program for Quality Assurance Project Plan (UFP-QAPP) and completed a
Final Remedial Action Report. In July 2016, an updated RD/RA UFP-QAPP was approved
and contained the following remediation objectives:

e Inthe HDA, clear MEC to three feet below the original ground surface of all MEC
and metallic debris greater in size than a 20-millimeter projectile

e C(Clear disposal pits/trenches to depth

e C(lear the approximate 13-acre area between the western fence-line to the west
property boundary to three feet below ground surface

e Reacquire, interrogate, and resolve targets identified by previously collected
geophysical data to a depth of three feet below ground surface within the four
ORARNG active small arms ranges.

Since 2016, clearance activities have continued to address subsurface anomalies, including
MEC identified within the 355-acre HDA. UXO clearance included geophysical mapping and
munitions clearance to three feet and to depth for pits and trenches. The amount of MEC and
contaminated soil has greatly exceeded the original estimates needed to complete remediation.
Table 8 below compares estimates used for the contract award and actual values as of
December 2019.
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Table 8

Comparison of Original Estimates to Current

Actions Original Estimate g:clggllﬁg ;T} ?;
Area scraped, 1% scrape 355 acres 351.5 acres
Area re-scraped, 2" scrape 0 199.8 acres
Material Screened 250,000 cubic yards 1,033,720 cubic yards
DGM targets investigated 13,000 19,341
Remove Hazardous soil 250 tons 20,914 tons

A list of the most common recovered MEC is below in Table 9. In addition, more than five

million pounds of material documented as safe (MDAS) has been moved off-site and recycled.
Figures depicting the progress of remedial actions at the ADA are presented in Appendix B.
As of December 2019, less than 200 acres of the 355-acre HDA have been completed. Current
funding limitations will not allow for the additional work required to complete remediation.

The Army will continue to budget for the funds and will award another contract as funds

become available.

Table 9
Abbreviated List of Recovered MEC Items in the ADA
MEC ITEM NOMENCLATURE TOTAL
2.75in Rocket Warhead, Practice, MK 61 115
20mm HE Projectile 71,443
20mm HEI, M97 Projectile 337
37mm HE-T, SD, M54 Projectile 17,151
40mm Projectile, HE, MK 2 229
76mm WP, M64 449
90mm Projectile, HE, M71 413
Bulk HE 519
Fuze Component 2448
Fuze Component, Bomb, M14 1366
Fuze Component, Bomb, M16 846
Fuze, BD, M404A1 1183
Fuze, BD, M58 262
Fuze, BD, M62 535
Fuze, BD, M66A1 2117
Fuze, BD, M72 3035
Fuze, BD, MK 166 1210
Fuze, from Rifle Grenade, M9A1 1666
Fuze, MT, M565 1503
Fuze, PD, M56 23,028
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Fuze, PD, M48 series 914
Fuze, PD, M51 series 1473
Powder Actuated Cutter, M2A1 2938

The west side of the ADA is bound by a chain-link fence. The actual Army property boundary
is approximately 60 feet beyond the fence. The 28.07-acre strip runs along the entire western
edge, the northwest diagonal, and the northern strip. This area consists of open desert
grassland with some encroachment by the neighboring farmer. While it was not included in the
original ADA ROD, the Army is investigating this area for potential MEC as part of the ADA
remediation project.

Additionally, MEC is present to the west of the ADA on private property. The Army has
budgeted for the additional funds to define the extent of MEC and remediate the private
property. The Army intends to complete remediation by December 2024. The portion of the
ADA that is under control of the ORARNG encompasses the firing range and the SDZ. It is
fenced and access is controlled. The 60-foot strip west of the firing range fence is not fenced.
The adjacent property owner has been notified of the risk of MEC and been directed not to
trespass. Additionally, the two companies that have communication fiber in this area have
been notified not to access it until remediation is complete. The Army has notified the private
property owner that there is also a risk of MEC on their property.

Active Landfill OU:

The Active Landfill OU ROD was finalized in March 1993. The ROD selected "No Action" as
the remedy for the Active Landfill OU. This selection was based on information generated
during the RI, which indicated that it did not pose an unacceptable threat to human health
and/or the environment. In 1997 the Active Landfill was closed and capped in accordance with
RCRA requirements, and a closure permit was issued by the State of Oregon in August 2000.
The remedy for the site was a cap constructed with the following layers from bottom to top is
as follows: a general fill of sandy gravel, subgrade preparation (more than four-foot soil to
achieve 4 percent slope), a 40-mil HDPE geomembrane liner (geotextile layers placed
immediately below and above the geomembrane), and a one foot thick layer of vegetative soil
placed on top of the geomembrane. This material consists of silty fine sand, containing organic
material, from areas immediately adjacent to the landfill, and revegetation (hydroseed, local
grasses).

On August 12, 2011, the ODEQ Solid Waste Program terminated the Solid Waste Permit No.
320 for the Active Landfill. At that time, they transferred the site to their Environmental
Cleanup Program and any substantive solid waste rule requirements would be dealt with as
part of the overall base closure. This process would include land use restriction related to the
landfill, to be implemented when the land is transferred out of Federal ownership.

Post-closure requirements required groundwater sampling to continue for four years after
closureif no evidence of a release has been detected, and for the monitoring well network to be
maintained for 10 years after the date of closure. The groundwater monitoring was
implemented at all 12 landfill wells for selenium, total dissolved solids. Five of the 12 wells,
which were used for Oregon’s solid waste landfill permit compliance, also had sampling
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requirements for anions and cations, total metals, and volatile organic compounds. The
Monitoring wells were sampled quarterly until January 2004, then semi-annually up until the
last sampling round was conducted in November 2010. The last sampling results indicated
exceedances of water quality criteria for nitrate, selenium, and total dissolved solids (TDS) at
one well. These parameters are national secondary drinking water criteria (Secondary drinking
water regulations are considered to pose less health risk than a primary COCs). Selenium and
TDS were not elevated at sampled down gradient wells, only at cross-gradient and up-gradient
wells. Nitrate concentrations exceeded the applicable standards in most permit-required
compliance wells, as they have during the entire record of monitoring. Elevated nitrate and
selenium concentrations are considered regionally elevated and are not associated with any
landfill release. Groundwater monitoring was terminated when the permit was closed in 2011.
In 2014 and 2019 eight wells were decommissioned near the landfill leaving wells 11-2 and
11-6 for future sampling, if needed.

Deactivation Furnace OU:

The Deactivation Furnace ROD specified a lead clean-up level of 500 mg/kg as acceptable for
the residential land use. Cleanup of the Deactivation Furnace OU soils was implemented
accordingly. The standards for lead contamination under a residential re-use scenario have
since become more stringent and the 500 mg/kg cleanup goal no longer supports a UU/UE
standard. That clean-up level is considered protective of industrial, but not for residential use.
An ESD was signed in January 2021 to acknowledge that the lead cleanup level in the ROD
will be protective of industrial, but not residential use. Accordingly, the ESD revises the
reasonably expected future use exposure scenario from residential to industrial. The ESD
revises the exposure scenario resulting in LUCs to protect against residential use. As a result,
remediation of the Deactivation Furnace OU to cleanup levels required by the ROD will
remain protective of the environment and human health if land use is restricted to industrial
activities. The LUCs prohibit residential use to achieve that restriction. The LUCs will include
deed notifications and the recording of an EES.

QA Function Range OU:

From the 1940s to the mid-1970s, the Army tested munitions within 259 acres of the 635.68-
acre QA Function Range. During a remedial action performed in 2008 and 2009 the Army
removed MEC from the 259-acre parcel. The 2005 ROD defined the selected remedy and
remedial objectives of the QA Function Range. The 259-acres area included MEC clearance to
a depth of two feet for the Rifle Range Area and Test Pit Area and for the Test Pad Area to be
cleared to a depth of six. The remedy also required the soil around the three former QA
function test pads with high-density geophysical anomalies to be sifted to a depth of two feet.

With respect to the remaining 376.68 acres of Site 39, the Army and EPA determined that no
further action was necessary for investigation and clearance. LUCs are needed to restrict uses
in the 259-acre MEC parcel, as well as a LUC notice for the remaining 376.68-acres section,
as it is adjacent to property which contained MEC items. The LUCs will include deed
notifications and the recording of an EES.
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4.4 Institutional Controls

EWL Groundwater OU:

Institutional controls were established in the EWL ROD that restricted access to the
contaminated aquifer, the contaminated groundwater, the remediation equipment, and the
interconnecting piping of the treatment system. The legal restrictions, as specified in the
ROD, have the following components:

e Restrict access to the site to prevent direct human exposure to contaminants.

e Land use restriction on the site to prevent future residential development where
contaminants in the groundwater are at concentrations greater than the groundwater
cleanup levels.

e Restriction on the installation of new water wells in the contaminated portion of the
alluvial aquifer or the basalt layers underlying the contamination. The use of any
existing wells would also be banned within the area of contamination.

The Guard has an Order and Agreement for the Maintenance of Institutional Controls
between ODEQ and the OMD, signed April 2021. It provides ODEQ enforcement action for
the institutional controls on the Guard property. The Army property manages institutional
controls through the Land Use Control Implementation Plan (LUCIP). The EES is the
enforceable document for the property leaving Army control.

ADA OU:

The majority of the ADA is within the ORARNG firing range and associated SDZ for the
range. The site is fenced, and access is controlled by the Installation manager. Guard personnel
are only allowed access to the firing range areas. The Guard’s Order and Agreement between
ODEQ and the OMD provides ODEQ enforcement action for the institutional controls on the
Guard property. Additionally, LUCs restricting groundwater usage is documented in the Order
and Agreement.

The Army intends to complete remediation of the portion west of the western fence in 2024 to
UU/UE. The 60-foot strip of Army property west of the firing range fence is not fenced. The
adjacent property owner has been notified of the risk of MEC and has been directed not to
trespass. Additionally, the two companies that have communication fiber in this area have been
notified not to access it until remediation is complete. The Army has notified the private
property owner that there is also a risk of MEC on their property and has obtained a right of
entry to complete remediation. The property owner has been notified, and the Army is working
to address any off-post exposure to MEC.

Active Landfill:

LUCs were not originally a component of the remedy, but are now being required under an
ESD dated January 2021, which restricts the disturbance and integrity of the landfill cap. The
ESD requires LUCs that prohibit excavation of any kind (i.e., digging, drilling, or any other
excavation or disturbance of the land surface or subsurface) and changes the remedy for the
Active Landfill OU from “No Action” to “No Further Action with Land Use Controls.” Upon
transfer out of Army control, the LUCs are documented with deed restrictions and an EES.
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Deactivation Furnace:

An ESD dated January 2021 revises the lead exposure scenario resulting in LUCs to protect
against residential use. As a result, remediation of the Deactivation Furnace OU to cleanup
levels required by the ROD will remain protective of the environment and human health if
landuse is restricted to industrial activities. LUCs which prohibit residential use will be used
to achieve that restriction. Upon transfer out of Army control the LUCs will be recorded with
deed restrictions and an EES.

QA Function Range:
Per the 2021 MFR only the following uses are appropriate for the MEC remediated 259-
acre parcel of QA Function Range:
e Agricultural use and incidental residential use (e.g., farmhouse and barns/
utility buildings)
e Limited recreational use (e.g., hiking and hunting)
e Shall not be used for residential use other than residential use incidental to
agriculturaluse

LUC:s are needed to restrict uses in the 259-acre MEC parcel, as well as a LUC notice for the
remaining 376.68-acres section, as it is adjacent to property which contained MEC items. The
LUCs will include deed notifications and the recording of an EES.

Prior to any tenancy, occupation or use of QA Function Range, the Owner shall also inform the
lessee, tenant, occupant, or user of this notice. If the Owner should become aware of any item
that is suspected MEC on QA Function Range or anywhere else on the Property, the Owner
shall immediately stop any intrusive or ground-disturbing work in the area or in any adjacent
areas and shall not attempt to disturb, remove or destroy the suspected MEC. The owner shall
immediately notify the Umatilla County Sheriff, so that appropriate explosive ordnance
disposal personnel can be dispatched to address such suspected MEC. The Owner shall further
inform each lessee, tenant, occupant or user of QA Function Range shall immediately notify
the owner of any suspected MEC. Upon transfer out of Army control, the LUCs will be
recorded with deed restrictions and an EES.

4.5 Systems Operations & Maintenance

EWL Groundwater OU:

The GETS was operational during this FYR period. In 2014, only extraction well EW-6 was
operational, so as to target the eastern plume, which was located in an area leaving Army
control. In 2015, the treatment system operated intermittently due to high pressure
differentials in the GAC vessels and extraction pump failures. The GAC in the vessels were
replaced and the pumps were either repaired or replaced. From mid-2016 through 2017,
extraction wells EW-4 and EW-6 and the treatment system were operating normally. In 2018,
extraction well EW-5 was updated and pumping from this well began in October 2018. The
following table presents the average yearly flow rates for each extraction well within the FYR
period.
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Average Yearly Flow Rates GPM

Table 10

2015* 2016 2017 2018 2019
EW-4 750 525 480 660 680
EW-5 300 - - 220 100
EW-6 700 650 620 570 620
TOTAL - 1,175 1,100 1,470 1,400

*In 2015, EW-4, EW-5, EW-6 were intermittently operating due to various pump
failures and treatment system issues; the flow rates are average rates when pumps
were operational. The total flow rate is not cumulative, as not all the well pumps
were operational at the same time.

The treatment system is removing COCs from groundwater as evident by the reduction in the
plume (See Figures 9 and 12). Plant process water is sampled at startup and monthly during
continuous operations from the influent, midpoint between each GAC bank, and effluent.
When the RDX concentration at the mid-GAC location exceeds 25 percent of the influent
concentration, the mid-GAC and effluent sampling locations are sampled weekly until the
mid-GAC sample exceeds 50 percent of the influent. When this occurs, the plant process water
is sampled three times a week and analyzed by the colorimetric method for RDX at the mid-
GAC and affluent sampling locations until color is detected in the effluent location. At this
point, the plant is shut down for a GAC change-out event. The following table presents the
volume of contaminated water treated.

Table 11
Volume of Contaminated Water Treated
Year Million Gallons
2014 336
2015 210
2016 432
2017 555
2018 568
2019 718

Over the FYR period of this FYR, the average annual costs for operations and
maintenance (O&M) at the EWL OU was $375,432 and $132,000 for biannual well
sampling and annual reporting.

ADA OU:
Maintenance is minimal for the ADA OU and includes LUCs such as fencing and signage.

Active Landfill OU:

Groundwater monitoring at the Active Landfill OU ended in November 2010. The Landfill
cap is annually inspected and during the FYR to ensure that it remains intact and in acceptable
condition.

Deactivation Furnace QU:
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Maintenance is not required for this OU.

QA Function Range:
Maintenance is not required for this OU.

5. Progress Since the Last Five-Year Review

5.1 Protectiveness Statements from Last Review

The protectiveness statements from the previous (fourth) FYR for each operable unit are
provided below.

EWL Groundwater OU from the 2015 FYR:

The remedy at the EWL currently protects human health and the environment because land use
controls and past remedies have reduced exposures to acceptable levels; no exposure pathways
are complete. However, in order for the remedy to be protective in the long-term the following
actions need to be taken: optimization of the EWL groundwater remedy to achieve the cleanup
objectives to ensure protectiveness.

ADA OU from the 2015 FYR:

The remedy at the ADA OU is protective of human health and the environment because
controls are in place to prevent exposure to the remaining subsurface MEC. However, in
order for the remedy to be protective in the long term, the following actions need to be
taken: follow up remedial actions required for future land use, and a groundwater study of
arsenic to determine if the arsenic is related to releases from activities on the ADA and, if
so, what land use controls are required to ensure protectiveness

Active Landfill OU from the 2015 FYR:

The remedy at the Active Land(fill is protective of human health and the environment.
The remedial action criteria have been achieved for all COCs except selenium.
Selenium is a COC known to exist in the soils at Umatilla, and it has a regionally
elevated background concentration in groundwater.

Deactivation Furnace OU:

A protectiveness statement was not completed for the QA function range, as this site was
not addressed in the 2015 FYR.

QA Function Range OU:
A protectiveness statement was not completed for the Deactivation Furnace, as this site was not
addressed in the 2015 FYR.
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5.2 Status of Recommendations and Follow-up Actions from Last Review

Table 12
Status of Recommendations from the Last Five-Year Review
Issues from Recommendations/ Party Milestone Action Taken
Previous Review Follow-up Actions Responsible Date and Outcome
EWL Groundwater OU
1. Concentrations of TNT | Protectiveness of the
and RDX at the EWL remedy has been Army 1. Current 1. The cleanup effort
Groundwater OUare still maintained by the 2.06/2016 ?}?es :aesigrioglljfnde on
above the RAO:s. installation and operation of )
a new extraction well, EW- 30172019 EW-6 ha's been used to
6, in the eastern extent of its capacity and .
the RDX contaminant Supp lementeq with
plume. EW_,4 to achieve
maximum
optimization of the
GETS. EW-6 capacity
1. Continue operation of this dlmmlsl?es in late
well at the maximum summer; therefore,

. EW-5 has been
extraction rate, and operate brought on-line
extraction well EW-4 to )

. . Outcome: eastern lobe
utilize remaining treatment
capacity ground\.vatefr
contamination has
diminished
2. Evaluate the need for and significantly and is
effectiveness of an approaching ROD
additional extraction well in cleanup goals.
the southwest. extent of the 2 A FFS draft
RDX contaminant plume. investigating bio-
augmentation is in
review. If feasible
3. Aerobic bio- the Guard will take
. the next steps for
augmentation has been
demonstrated to be an app roval and.
effective method for implementation.
remediation of the limited
contaminant plume area that
may remain after additional
groundwater extraction and
treatment. The Guard is
working on a FFS to pursue
bioremediation. Prepare
proposed plan and if
appropriate following public
comment, prepare a
supplemental record of
decision identifying
bioremediation as a
contingent remedy.
ADA OU
Army 2020
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Issues from
Previous Review

Recommendations/
Follow-up Actions

Party
Responsible

Milestone
Date

Action Taken
and Outcome

2. Arsenic concentrations
may be above maximum
contaminant levels (MCL)
at the ADA OU, as EPA
lowered the arsenic
drinking water MCL to 10
ug/L.

EPA has asked for evaluation
of the groundwater conditions
in the ADA in the 2010 FYR.
BRAC and USACE proposed
evaluation of well conditions,
distribution in the aquifer, and
the historic analytical data
before proceeding with

38 wells were sampled
in 2017, with arsenic
ranging from 8.67 pg/L
to 40.2 pg/L. All are
above the MCL except
one. LUCs are
documented in the Order|
and Agreement between

resampling of ADA OMD and ODEQ.
groundwater See further discussion
in ADA portion in

paragraph 6.5.

6 Five-Year Review Process

6.1  Administrative Components

The review team consisted of personnel from the Army’s on-site BRAC Environmental
Coordinator (BEC), Michele Lanigan, and USACE personnel, Marlowe Laubach, Justin
McNabb, Sara Benovic, Alison Burcham, Joe Marsh, Dan Carlson.

6.2 Community Involvement

The FYR report will be made available to the public once it has been finalized. Copies of this
document will be placed in the Hermiston Public Library. Upon completion of the FYR, a public
notice will be placed in local newspapers (for example, East Oregonian, Hermiston Herald) to
announce the availability of the final FYR report in the Site document repository.

6.3 Document Review

This FYR consisted of a review of relevant documents including past investigation and
monitoring data. Current cleanup standards and guidance were also reviewed. Documents
reviewed for this FYR are listed in Section 10.

6.4 Site Inspection

A site inspection was conducted November 21, 2019, with USACE and BRAC Division
personnel. A summary of the Site inspection is presented in the following paragraph. The full
site inspection trip report is presented in Appendix D. Participants included Alison Burcham,
Joe Marsh and Dan Carlson from the USACE Seattle District; Michele Lanigan, the on-site
BEC; and Lewis Kovarik of the USACE Omaha District. The site visit and inspection included
a site debriefing with the on-site BEC, and a visual inspection of all three active OUs.
Inspection personnel drove to the various areas of the site where the OUs are located and
performed an on-ground visual inspection of the areas. A summary of the Site inspection for
each OU is detailedbelow.

33



EWL Groundwater OU:

The site inspection of the EWL Groundwater OU treatment system and associated infiltration
area did not yield any notable observations. Both the infiltration field and the washout lagoons
appeared to be dry. Wells that were included in the inspection appeared to be in acceptable
condition. The GETS building, located adjacent to the EWL area was also visited during the
inspection. The building appeared to be in good condition, though an exterior gutter leak was
noted to be dripping directly onto a valve associated with the GAC treatment system.

ADA OU:

This area had active site work at the time of the inspection with contractors performing
munitions clearance as a part of the UXO clearance investigations. As such, this area was not
accessible to the personnel performing the site visit due to safety concerns.

Active Landfill OU:

During the site inspection, it was noted that a sign on the southern portion of the landfill had
fallen. Animal burrows and distressed, black vegetation were observed in the cap. Photos of the
active landfill area are included in the full site inspection report.

Deactivation Furnace OU:
The site inspection did not yield any notable observations.

QA Function Range OU:
The site inspection did not yield any notable observations.

6.5 Data Review

The data review considered Groundwater OU hydrology and groundwater chemistry, the ADA
soil and groundwater, and the soil from the Deactivation Furnace. The QA Function Range OU
will not be discussed, as it was closed in 2005 and no additional data collection has occurred since
the last FYR. The closed Active Landfill OU will not be discussed as it was closed in 1997 and
groundwater sampling was terminated in 2010 and no new data has been collected since the last
FYR.

EWL Groundwater OU:

During the previous FYR period the extraction wells were offline for LAPP testing and the

GETS expansion. As of late 2013, EW-4 and EW-6, and the entire extraction and treatment
capacity were used to remedy the eastern lobe. EW-4 and EW-6 operation averaged 660 gpm and
570 gpm, respectively. EW-5 was initially tested in August 2018 and began partial operation (if
EW-4 or -6 were off-line) in October 2018 at 200 gpm. A trend analysis was performed on the full
data set collected in 20 randomly selected wells out of 66 (30 percent) across the plume.

RDX is used as the indicator species for all the COCs in the groundwater for the EWL OU

because it is the most mobile contaminant and had the largest original plume. Wells that have not

been sampled in the past 5 years were not considered for analysis. The wells were randomly

selected using the freeware program R Sample command on a list of all the wells. This random

sample was well distributed across the plume and EWL Groundwater OU. However, only some

of the wells sampled relate to the performance of the remedy which targeted the eastern plume.
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The remainder, which are primarily in the main plume area, lie outside the influence of EW-4
and EW-6.

The sample wells can be divided into the main part of the plume, the east plume (focus of the
remedy during this review period), and the peripheral areas. Table 13 summarizes the well sampling
results.

Table 13
Well Sample Results RDX (ug/L)
Area Well# | Location Begin End
006 Northwest 0.6 20.0
4-1 Center 62.0 30.4
4-5 Southeast of EW-4 13.0 0.3
4-105 Northwest of EW-4 15.0 16.0
. 4-126 Near EW-5 81.0 22.3
M:.l;; Part 4-128 Near IW-7 33.0 0.3
° ume 4-136 Center 73.0 49.8
4-148 Northwest edge 0.2 1.6
47-1 Northeast of main 0.8 0.4
plume
IW-7 Central part of plume 0.1 0.2
WO0-23 Northwest 78.0 75.0
WO-24 Northwest edge 90.0 0.7
4-6 East of EW-4 74.0 2.0
E 4-24 South 0.57 04
PiStern 4-25 Near EW-6 21.0 0.3
ume 4-124 Near EW-6 3.8 0.2
EW-6 Eastern Lobe 12.0 1.3
Peripheral 008 Southwest edge 10.0 7.0
Areas 4-3 Southwest lobe 15.0 15.2
4-116 Near South IF 0.5 0.2

Of the 20 wells sampled, 12 are below the 2.1 pg/L cleanup level for RDX. It is important to
note, that the GETS was used to target the eastern plume with EW-4 and EW-6 and the
monitoring wells associated with these wells showed a marked decrease in RDX concentration
and have achieved 2.1 pg/L. The radius of influence of well EW-4 and EW-6 and the
reduction of the plume is evident in Figures 9 and 12. The impact of EW-4 extraction is far
reaching to the west and south areas, reducing the footprint of the plume, either directly
through its radius of influence, or indirectly, by intercepting contaminant migration. With the
influence of EW-4, well 4-3 RDX levels are static, and well 4-5 decreased from 13ppb to 0.3
in the review period.

The main part of the plume has historically had the highest concentrations of RDX. While
not part of the remedy, bioremediation augmentation injections took place in the lagoon
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infiltration gallery near wells 4-111 and 4-112 from 2010-2013 and in 2016 during LAPP
testing. All wells in this area have non-detect concentrations and this has been true since the
previous FYR.

The wells that are increasing in RDX are distributed around the western and northern regions
of the plume. Changes in the water table around the EWL Groundwater OU can be seen in
Figures 11 and 12. The wells that are decreasing in RDX concentrations, but above the 2.1
ug/L cleanuplevel are along the central northwestern axis of the plume, where some of the
highest concentrations of RDX are present. Since the GETS was used to target the eastern
plume with EW-4 and EW-6, extraction from wells EW-1 and EW-3 has ceased. These
extraction wells are located in the northern part of the site. Well 4-2, north of the plume, has
not been sampled in recent years; only water level measurements have been taken. Collecting
analytical data from well 4-2 may be beneficial to verify containment of the northern edge of
theplume. The wells that exhibit no trend or stable trends in Figures 9 and 10 are mostly below
the cleanup level for RDX (with two exceptions noted above).
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Figure 9
2018 RDX Plume Map with Increasing, Decreasing, and Stable/No Trend Wells Highlighted,
Modified from the Most Recent Annual Report
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Figure 10

Previous Five-Year Review Contour Map Highlighting the RDX Plume in the EWL Groundwater
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Figure 11
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ADA OU:

Arsenic groundwater concentrations in the ADA OU were reported in the 1992 RI and were
again sampled as part of the Bay West contract in 2017. The 2017 well sampling results
showed arsenic in groundwater ranged from 8.67 ug/L to 40.2 ng/L (Bay West, 2017). The
current MCL for arsenic 10 ug/L. The ADA OU does not have a cleanup value for
groundwater and while most are above the MCL, there is a general decrease since 1992 see
Table 14 and Figure 13). Of the 38 wells only 23 were sampled in 1992. The average
concentration for those wells was from 29.5 ug/L to 20.1 ug/L. The only well that was
below the MCL was 38-3 with a concentration of 8.67, therefore LUC are required for the
ADA groundwater. LUCs restricting groundwater usage is documented in the Order and
Agreement between the ODEQ and OMD. The Guard has an Order and Agreement for the
Maintenance of Institutional Controls between ODEQ and the OMD, signed April 2021. It
provides ODEQ enforcement action for the institutional controls on the Guard property.
The Army property manages institutional controls through the LUCIP. For property leaving
Army control, LUCs will be in the EES and through deed restrictions.

Table 14
Arsenic Levels in Groundwater 1992 — 2017 (ng/L)

Well ID 1992 2017 Well ID 1992 2017

001 29.7 25.0 38-3 NS 8.67
002 24.8 19.5 38-4 NS 22.8
003 NS 11.4 41-1 27.8 21.6
15-1 17.0 15.8 57-1 30.6 18.5
15-2 21.9 36.4 57-2 29.3 12.9
16-1 32.5 25.7 57-3 27.9 14.9
16-2 21.0 18.7 57-4 NS 13.7
16-3 19.4 18.3 57-5 31.0 40.2
18-1 40.0 12.3 59-1 NS 11.0
18-2 37.1 11.8 59-2 NS 354
19-1 27.8 24.8 SB-4 18.2 19.8
19-2 17.7 17.2 MW-3R NS 14.3
19-3 17.5 17.9 MW-31 NS 22.8
19-4 NS 22.2 MW-32 NS 17.0
31-1 34.4 27.4 MW-42 NS 13.0
31-2 26.3 15.5 MW-43 NS 25.8
31-3 90.5 16.7 MW-44 NS 20.1
38-1 22.3 10.2 MW-45 NS 18.2
38-2 332 20.5 MW-46 NS 14.4
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Figure 13
Arsenic Levels in Groundwater 1992 — 2017 (ng/L)
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In 2014, as part of the MEC removal, surface soil in the ADA OU was analyzed for metal and
explosive concentrations relative to the ESD cleanup levels. In the results of the explosives
analysis, 3 samples out of 61 samples exceeded cleanup levels for a COC. In one sample, the
concentration of 2,4-DNT (4.9 mg/kg) exceeded the cleanup level of 2.7 mg/kg. In two other
samples, the concentrations of TNT (91 mg/kg and 88 mg/kg)exceeded the cleanup level of
49 mg/kg. All other explosive COCs were below ESD cleanup levels. These three samples
represent less than five percent of all the samples collected.

In the results of the metals analysis, the only metal with concentrations exceeding ROD
cleanup levels was chromium in 42 of 61 the samples. These soil samples were collected from
four-inch-deep soil samples. It is hypothesized that the chromium results are erroneous, and
that additional chromium may have been added to the samples analyzed in the lab during the
analysis as stainless-steel used during grinding contains up to 11 percent chromium (Bay
West, 2017). This possible source of cross contamination from grinding samples in a
stainless-steel dish is supported by results from two samples that were too coarse to grind with
this method. These samples were sieved and then analyzed and resulted in chromium
concentrations up to eight times less than the lowest recorded concentration for samples put
through the grinding process.

In 2016, Bay West was awarded a contract to finish remediation of MEC in the ADA. Bay
West also conducted soil sampling to identify COCs which was in accordance with the
UFP-QAPP Revision 05 dated January 20, 2018. The samples were taken from soil
deposited as part of the sieve process to remove MEC items.

Soil COCs concentrations defined the soil as either hazardous or non-hazardous.
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Hazardous soil had exceedances above the levels defined in 40 CFR 261.21-24 using
Toxicity Characteristic Leaching Procedure (TCLP; Method 1311). Non-hazardous soils
have exceedances that are below the TCLP levels, but above the ROD clean-up levels.

Table 15 lists the ROD/ESD criteria for the COC.

Table 15
ROD/ESD Criteria
Analyte | RG (mg/kg) | Source

Explosives by SW8330B
1,3,5-Trinitrobenzene 25 ESD
2.4 6-Trinitrotoluene 49 ESD
2 4-Dinitrotoluene 27 ESD
Hexahydro-1,3,5-trinitro-1,3, 5-triazine
(RDX) 19 ESD

Metals by SW6010C

Antimony 820 ROD
Arsenic 15 RCD
Barium 3300 ESD
Bernyllium 8.1 ROD
Cadmium 213 ESD
Chromium A0 ROD
Cobalt 25 ROD
Lead 500 RCD
Thallium 160 ROD

Soil sampling revealed three primary COC that were above the ROD/ESD level,
thus generating non-hazardous soil. The COCs were:

Contaminant Clean-up level
Lead 500 ppm
24-DNT 2.7 ppm
Arsenic 15 ppm

As of November 2019, a total of 15,255 tons of non-hazardous soil had been recovered

from the ADA.

The only contaminant identified in the soil exceeding the hazardous levels has been lead,
which resulted in 20,914 tons of soil being disposed at a permitted hazardous waste facility.

A project total of 2,557 soil samples were collected through 31 December 2019.
Table 16 below summarizes the above information.

Table 16
Summary of Soil Sampling
Soil samples collected 2,402
Non-hazardous soil onsite 13,000 tons
Hazardous soil onsite None
Non-hazardous soil removed 2,255 tons
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from site

Hazardous soil removed from 20,914 tons
site

Active Landfill OU:
No new data has been collected since the last FYR, as it was closed and capped in 1997.
Groundwater monitoring was terminated in 2010 with ODEQ concurrence.

Deactivation Furnace OU:

No new data has been collected since the last FYR. The Deactivation Furnace ROD specified
a lead clean-up level of 500 mg/kg as acceptable for the residential land use and cleanup of
the Deactivation Furnace OU soils was implemented accordingly. The standards for lead
contamination under a residential re-use scenario have since become more stringent and the
500 mg/kg cleanup goal no longer supports a UU/UE standard. That clean-up level is
considered protective of industrial, but not residential, use. An ESD was signed in January
2021 to acknowledge that the lead cleanup level in the ROD will be protective of industrial,
but not residential use.

QA Function Range OU:
No new data has been collected since the last FYR, as the remedy was complete in 2005.

6.6 Interviews

Questionnaires were sent to those involved with the Site including personnel from BRAC
Division and USACE. The overall impression for the active UMCD OUs from the interview
responses of BRAC and USACE is that the remedies are functioning as expected. The
addition of new extraction wells in the EWL Groundwater OU have increased the efficiency
of the system and it is believed that the remedy may be enhanced in the source area with
bioremediation. Significant progress has been made in the identification and clearance of
MEC in the ADA OU. Re-scraping and re-mapping with DGM has yielded better
characterization and ultimate reduction of subsurface debris. The Site interviews can be
found in Appendix E.

7 Technical Assessment

7.1 Question A — Is the remedy functioning as intended by the decision
documents?

EWL Groundwater OU:

The remedy for the EWL Groundwater OU as described in the 1994 ROD is still
functioning as intended. During this FYR period the remedy targeted the eastern plume.
Based on analysis of wells sampled, extraction well EW-6 and EW-4 appears to have
greatly reducedthe COC concentrations and areal extent in the eastern lobe of the plume.
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Compared to the 2014 plume map (see Figures 9 and 10), the RDX plume has decreased
in areal extent and concentration magnitude. Other COCs such as TNT and HMX are all
below the cleanup levels established in the ROD. Upon transfer out of Army control
LUCs will be documented in a deed restriction and EES.

ADA OU:

Implementation of the remedy is ongoing. The portion that has already been remediated is
operating as intended and the remedy, as a whole, when completely implemented, will function
as intended. Implementation of the selected remedy is currently paused while funding can be
secured. The Army intends to complete remediation of the portion west of the western fence in
2024 to UU/UE. The portion of the ADA that is under control of the ORARNG encompasses the
firing range and SDZ. It is fenced and access is controlled. The site is not fully protective due to
the findings of potential MEC in an area off-post. The 60-foot strip of Army property west of the
firing range fence is not fenced. The adjacent property owner has been notified of the risk of
MEC and has been directed not to trespass. Additionally, the two companies that have
communication fiber in this area have been notified not to access it until remediation is complete.
The LUCs component and restricted access to the site mitigate any unacceptable risks.
Continuation of the remedy will address all unacceptable risks in the future, however the
property owner has been notified, and the Army is working to address any off-post exposure to
MEC. The remedy, which when implemented, will be protective.

Active Landfill OU:

The remedy for the Active Landfill OU as described in the ROD is still functioning as intended.
The landfill was closed in 1997 in accordance with the Oregon State Landfill regulations. No
disturbance of the landfill was observed during the site inspection indicating that the landfill
contents are still intact.

Deactivation Furnace:

The remedy for the Deactivation Furnace is functioning as intended. No structures have been
built on the property, since the demolition of the furnace and associated buildings.
Additionally, it is fenced and restricted from public access.

QA Function Range:

The remedy for the QA Function Range is functioning as intended. No structures have been
built on the property, since remediation was complete. Additionally, it is fenced and
restricted from public access.

7.2 Question B - Are the exposure assumptions, toxicity data, cleanup
levels, andremedial action objectives used at the time of the remedy
selection still valid?

The summary of these evaluations and reviews are presented below for each OU. Appendix A
presents the detailed toxicity data assessment.

EWL Groundwater OU:
Yes, the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives
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used at the time of the EWL Groundwater OU remedy selection are still valid.

Changes in standards

Changes to the standards identified in the ROD have occurred. However, these
changes do not affect protectiveness of the remedy. Health advisories for the COCs
(TNT, RDX, and HMX) were used as other factors to be considered (TBC). These
health advisories were based on human health risks of 1 x 10 and a Hazard Quotient
of 1. These TBCs are still relevant and do not call into question the protectiveness of
the remedy. The TBCs used to select the remedy have not changed since the EWL
ROD, and therefore will not affect the result of the remedial action to be conducted at
the EWL Groundwater OU.

Changes in toxicity and other contaminant characteristics

Changes to toxicity values for Site COCs with risk-based cleanup levels were
assessed by comparing the 1992 EWL ROD cleanup levels to the EPA regional
screening level (RSL) for tap water. The RSL represents a 10" excess cancer risk
level. The cleanup levels for five COCs were greater than that RSL. The groundwater
cleanup levels for the EWL OU are risk-based values (EPA risk range of 10 to 10
and are not based on promulgated statutes. Therefore, cleanup levels for these OUs
will not be impacted by any changes to promulgated standards (e.g. drinking water
standards). Appendix A includes a discussion of toxicity value changes, which could
affect the risk-based cleanup levels for the EWL.

Expected Progress toward Meeting RAOs

The remedy is progressing as expected. Concentrations of the COCs have been
reduced significantlyand are approaching RAOs as determined by the risk
assessment of the COCs.

Changes in Exposure Pathways
The exposure pathways assumed in the 1992 EWL ROD are still valid.

Changes in Land Use

During this FYR period, the property where the main plume of the EWL
Groundwater OU lies, was transferred to the ORARNG. The property is used for
military use for training. The eastern part of the plume will be leaving Army control
and transferring to the CDA. An OPS memorandum is in place and LUC will be
implemented via an EES and deed restrictions that will be recorded when the
property transfers. These changes in land use do not affect the remedy. However,
there is a potential impact from changes in neighboring site use. Umatilla County is
currently investigating development of an aquifer storage and recovery project.
They propose to divert water from the Columbia River for aquifer storage and
recovery approximately 1.5 miles east of the EWL. See additional discussion in
paragraphs. 3.1.1 and 7.3.

ADA OU:
Yes, the exposure assumptions, toxicity data, cleanup levels, and remedial action
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objectives used at the time of the ADA OU remedy selection are still valid. The
boundaries of the known contamination have changed with the finding of potential MEC
beyond the perimeter fencing. The remedy applies to the release and needs to be
updated to include a response to the adjacent property. The remedy will be modified to
select UU/UE for the adjacent property. MEC will be cleared to depth of detection and
soil will be remediated to RSL. Additionally, the Army will work with the property
owner to coordinate long term site inspections and notification procedures. This work
will be memorialized in a ROD change.

Changes in standards

The ROD established a range of UXO/MEC removal depth based on future land use.
A 3-ft clearance depth has been determined to be suitable for the ADA’s future use
for military training. The MCL for arsenic has decreased during the FYR period
(from 50 ug/l to 10 ug/l). However, these changes do not affect protectiveness of the
remedy.

Changes in toxicity and other contaminant characteristics

The impact to changes to toxicity values for Site COCs with risk-based cleanup
levels were assessed by comparing the 1994 ADA ROD and 2002 ADA ESD
cleanup levels to the EPA RSL for industrial soil. The ROD cleanup levels for four
COCs were greater than the RSLs. However, the ROD/ESD soil cleanup levels are
risk-based numbers and are within the EPA risk range of 107 to 10™* and are not
based on promulgated statutes. Therefore, cleanup levels for these OUs will not be
impacted by any changes to promulgated standards, unless those changes impact
the toxicity of a COC. Appendix A includes a discussion of toxicity value changes
that could affect the risk-based cleanup levels for the ADA.

Changes in Exposure Pathways

The exposure pathways assumed in the 1994 ADA ROD and 2002 ADA ESD are still
valid. The 1994 ADA ROD and 2002 ADA ESD described the exposure pathways for
onsite Army receptors. These exposure pathways are still valid. New information has
revealed additional exposure pathways for adjacent receptors but this does not invalidate
the onsite Army receptors.

Changes in Land Use

In 2017, the property where the ADA OU lies transferred to the ORARNG. The
property is being used for military use as a firing range. This change in land use
does not affect the remedy. However, the 60-foot strip along the western,
northwest and northern edge will be leaving Army control. The entirety of this
area has not been investigated. The off-site receptor was not addressed in the
ADA ROD or ESD and even though the remedy selected under those documents is
being implemented in the adjacent area, the remedy has not been fully
implemented here.

Active Landfill OU:
Yes, the exposure assumptions, toxicity data, cleanup levels, and remedial action
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objectives used at the time of the Active Landfill OU remedy selection are still valid.

Changes in standards
The ROD was finalized in 1993 for the Landfill OU, which declared a remedy of

“No FurtherAction.” Based on results of the human health risk assessment, this OU
under both current and future land use scenarios, was determined not to pose an
unacceptable risk to human health or the environment. When routine monitoring
was conducted between 1995 and 2010, elevated levels of nitrate and selenium
were detected in some landfill wells. The monitoring data do not represent a
change in exposure assumptions because nitrate and selenium concentrations have
either remained stable or declined since the ROD and these contaminantsare not
attributable to a release from the landfill. Under the ODEQ cleanup plan, deed
restrictions are in place ensuring protectiveness of any applicable reuse.

Changes in Exposure Pathways
The exposure pathways described in the 1992 Active Landfill ROD are still valid.

Changes in Land Use

The ROD assumed that the Active Landfill would remain within the UCMD.
However, the area where it is located will be transferred out of Army control. Future
land use could affect the protectiveness of the remedy. An ESD has been written to
add LUC:s to the remedy that will be implemented along with deed restriction and an
EES that will be recorded at the time of transfer.

Deactivation Furnace
Yes, the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives
used at the time of the Deactivation Furnace OU remedy selection are still valid.

Changes in standards

Changes to the standards identified in the ROD have occurred for lead. However,
these changes do not affect protectiveness of the remedy, as an ESD has been written
to implement LUCs upon property transferring out of Army control with deed
restrictions and an EES.

Changes in Exposure Pathways
The exposure pathways described in the ROD are still valid.

Changes in Land Use

The ROD assumed that the Deactivation Furnace would remain within the UCMD.
However, the area where it is located will be transferred out of Army control. Future
land use could affect the protectiveness of the remedy. An ESD has been written to
add LUCs to the remedy that will be implemented along with deed restriction and an
EES that will be recorded at the time of transfer.

QA Function Range:
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Yes, the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives
used at the time of the QA Function Range OU remedy selection are still valid.

Changes in standards
The standard identified in the QA Function Range ROD has not changed.

Changes in Exposure Pathways
The exposure pathways described in the ROD are still valid.

Changes in Land Use

The ROD assumed that the Deactivation Furnace would remain within the UCMD.
However, the area where it is located will be transferred out of Army control.
Future land use could affect the protectiveness of the remedy. An MFR has been
written to add LUCs to the remedy that will be implemented along with deed
restrictions and an EES that will be recorded at the time of transfer.

7.3 Question C - Has any other information come to light that could call
into questionthe protectiveness of the remedy?

EWL Groundwater OU:

As mentioned in paragraphs 3.1.1 and 7.2, the UMCD, including the EWL Groundwater OU and
the closed Active Landfill OU, lies within one of the CGAs known as the Ordnance Gravel
aquifer. The OWRD diverts water from the Columbia Rivers during high winter and spring flow
periods and store in the Ordnance Gravel aquifer for later use for irrigation. The potential impact
to the Installation groundwater elevation has not been addresses.

Additionally, the Umatilla County is currently investigating development of an aquifer storage
and recovery project. They propose to divert water from the Columbia River for aquifer storage
and recovery near the vicinity of the northeast corner of B-Block. This is approximately 1.5
miles east of the EWL and 1.5 miles southeast of the Active Landfill. The Army, the Guard, and
USACE are cooperating with Umatilla County by sharing their extensive data set of historical
water levels with their contractors. The contractors will use the data for groundwater modeling
to explore potential effects to the groundwater table within the EWL plume area. As this is land
that will transfer out of Army control, it falls under the enforceable actions of the EES, which
specifically states:

... neither withdrawal of groundwater nor any activity that may interfere with the
groundwater remedy, is allowed within the EWL Groundwater Pump and Treat
Area or the closed Active Landfill OU...without prior written approval of the
Army, EPA, and DEQ.

ADA OU:

The west side of the ADA is bound by a chain-link fence. The actual Army property boundary is
approximately 60 feet beyond the fence. The 28.07-acre 60-foot strip runs the entire western
edge, the northwest diagonal, and the northern strip. The Army is investigating this area for
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potential MEC as part of the ADA remediation project. Additionally, MEC is present to the west
of the ADA on private property. During a 2020 remediation effort, the Army conducted a DGM
survey of 84 acres on private property adjacent to the 60-foot strip along the west edge of the
ADA. There were over 19,000 single point anomalies and 10 acres of polygons identified in the
survey. Since MEC is in adjacent Army property, it is assumed that many of these anomalies
may be MEC. It was not possible to investigate these anomalies at that time. The Army intends
to investigate and clear the adjacent private property pending contracting actions and permission
from the property owner.

Per- and Polyfluoroalkyl Substances (PFAS):

The Army does not suspect there has been a PFAS release, though steps are being taken to
confirm whether historic usage of PFAS-containing material released PFAS into the
environment. Previous drinking water samples did not detect PFAS contamination. The Army
and Guard are investigating potential PFAS use and disposal at the former UMCD. This
investigation is being conducting under CERCLA authority and will follow the CERCLA
process. Results of those investigations will be presented in the Sixth (September 2024) FYR.

8 Issues/Recommendations

Table 16
Current Issues for the UMCD Site
ou: Issue 1. Concentrations of TNT and RDX at the EWL Groundwater OU
EWL are still above the RAOs.

Recommendation: Continue operation of EW-4, EW-5 & EW-6 to utilize
system capacity. Complete FFS Study and determine path forward.
Coordinate with Umatilla County contractors to evaluate potential effects of
neighboring groundwater storage project. Additionally, Consult with OWRD
to determine their plan for the aquifer elevation.

ou:
ADA

Affects Current | Affects Future Party Responsible | Oversight Milestone

Protectiveness Protectiveness Party Date

(Yes or No) (Yes or No)

No No Army EPA September 30,
2024

Issue 2. UXO remediation is incomplete. Concentration of MEC and
contaminated soil exceeded contract scope and remediation was not
complete.

Recommendation: Execute new contract to complete ADA remediation. The
remedy selected for the historic MEC items has not been fully implemented,
however site use is restricted and remains protective in the short term, per
EPA’s September 2020 letter. The ORARNG is restricted to the use the range
and the property owner has been advised to avoid this area until remediation is

complete.
Affects Current | Affects Future Party Responsible | Oversight Milestone
Protectiveness Protectiveness Party Date
(Yes or No) (Yes or No)

50



No No Army EPA February 28,
2025

Ou: Issue 3. UXO is present outside the Installation western fence line on Army
ADA property.

Recommendation: Award contract to remediate area west of fence. The
property owner has been advised to avoid this area until remediation is
complete.
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9

Affects Current | Affects Future Party Responsible | Oversight Milestone
Protectiveness Protectiveness Party Date
(Yes or No) (Yes or No)
Yes Yes Army EPA May 2024
Ou: Issue 4. Site characterization is necessary west of the ADA in private property.
ADA Remediation may also be necessary.
Recommendation: Award contract to conduct site characterization and
remediation, with property owner’s permission. The property owner has been
advised to avoid this area until remediation is complete.
Affects Current | Affects Future Party Responsible | Oversight Milestone
Protectiveness Protectiveness Party Date
(Yes or No) (Yes or No)
Yes Yes Army EPA May 2024
ou: Issue 5. Lead clean-up level of 500 mg/kg are not acceptable for residential use
Deactivation Recommendation: An EES will be in place when property transfers out of
Furnace Army control to implement LUCs
Affects Current | Affects Future Party Responsible | Oversight Milestone
Protectiveness Protectiveness Party Date
(Yes or No) (Yes or No)
No Yes Army EPA March 3, 2023
Ou: Issue 6. Clean-up was not completed to allow for residential use.
QA Function Recommendation: MFR defined LUC which will be documented with deed
Range restrictions and an EES and recorded when the property transfers out of
Army control
Affects Current | Affects Future Party Responsible | Oversight Milestone
Protectiveness Protectiveness Party Date
(Yes or No) (Yes or No)
No Yes Army EPA March 3, 2023

Protectiveness Statements

Protectiveness Statement(s)

Operable Unit:
Explosive Washout
Lagoon

Protectiveness Determination:

Protective
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Protectiveness Statement:

The remedy for the EWL OU is protective of human health and the environment. The pump and treat
system is functioning as intended and the eastern portion of the plume contaminant concentration has
significantly reduced. The areal extent of the plume has also decreased significantly since the last
five-year review. General restrictions on groundwater use and land use restrictions are meant to
prevent exposure pathways. Current Land Use Controls (LUCs) are implemented by the Army and
Oregon National Guard. For property leaving Army control, LUCs will be implemented via deed
restrictions and an Easement and Equitable Servitude (EES), with Oregon Department of
Environmental Quality (ODEQ) as the enforceable entity.

Operable Unit: Protectiveness Determination:
Ammunition Demolition Protective for short-term
Area

Protectiveness Statement:

The remedy at the ADA OU is protective of human health and the environment in the short-term. On
a portion of the ADA OU, the remedial excavation activities are complete and have adequately
addressed all exposure pathways that could result in unacceptable risk to human health and the
environment. However, the remedy is still ongoing on part of the ADA OU and potentially on part of
adjoining private property. For private property and property leaving Army control, remediation will
be to UU/UE. LUC are documented in the LUCIP for Army Property and in the Order and
Agreement between OMD and ODEQ. Once the remedy is complete, the ADA OU will be
protective. Therefore,the remedy at the ADA OU will be protective.

Operable Unit: Protectiveness Determination:
Active Landfill OU Protective

Protectiveness Statement:

The remedy for the Active Landfill OU is protective of human health and the environment while
under Army control. The landfill is capped, access to the landfill is limited, and groundwater
concentrations are not indicative of landfill leachate. General restrictions on groundwater use and
land use restrictions prevent exposure pathways. Current LUCs are implemented by the Army. An
ESD defining LUCs was signed in January 2021 and are documented in the LUCIP upon leaving
Army control, LUCs selected in the ESD will be implemented via LUC/RD, deed restrictions and an
EES.

Operable Unit: Protectiveness Determination:
Deactivation Furnace OU Protective

Protectiveness Statement:

The remedy for the Deactivation Furnace OU is protective of human health and the environment
while under Army control. General LUCs implemented by the Army prevent exposure pathways. An
ESD defining LUCs was signed in January 2021 and are documented in the LUCIP. Upon leaving
Army control, LUCs selected in the ESD will be implemented via LUC/RD, deed restrictions and an
EES.

Operable Unit: Protectiveness Determination:
QA Function Range OU Protective

Protectiveness Statement:

The remedy at the QA Function Range OU is protective of human health and the
environment. General LUCs implemented by the Army prevent exposure pathways. An
MFR was signed in July 2021 defining LUCs and are documented in the LUCIP. Upon
leaving Army control, LUCs will be implemented via deed restrictions and an EES.
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10 Next Review

The next FYR will be due in September 2024. Pursuant to CERCLA §121(d) the start of
construction of the Washout Lagoons Soils OU (June 20, 1994) triggered periodic FYRs. The first
FYR was completed September 30, 1999. Subsequent reviews are required every five years from the
date of the first review, regardless of the completion date of the previous five-6year review.

Second FYR: Due September 2004

Third FYR: Due September 2009

Forth FYR: Due September 2014

Fifth FYR (current): Due September 2019
Sixth FYR (next): Due September 2024
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Toxicity Assessment

Summary
EPA’s Integrated Risk Information System updates toxicity values used by EPA in risk

assessments when newer scientific information becomes available. For the Umatilla Chemical
Depot, risk-based cleanup levels were selected for groundwater at the EWL Groundwater OU
(1994 ROD) and for soil at the ADA OU (1994 ROD and 2002 ESD). Additionally, an ESD
has been draft for the Deactivation Furnace to document changes in lead exposure levels that
resulted in changes to land use restrictions. The Active Landfill OU and QA Function Range
OU will not be discussed in this section as there have been not changes since the last FYR.

Since the signing of decision documents for the EWL Groundwater and ADA OUs, there have
been changes to the toxicity values for COCs at the site. Toxicity values were not listed in the
decision documents, and the baseline risk assessment for this Site was not available at the
time of this FYR. However, the cumulative impact of toxicity value revisions can be inferred
by comparing current EPA regional screening levels with the risk-based cleanup levels in the
decision documents for the EWL Groundwater and ADA OUs.

The RSLs are chemical-specific concentrations for individual contaminants that correspond to
an excess cancer risk level of 1x107 or a hazard quotient of 1 for non-carcinogens. They have
been developed for a variety of exposures scenarios (e.g., residential, commercial/industrial).
RSLs are not de facto cleanup standards, but they do provide a good indication of whether
actions may be needed to address potential human health exposures.

EWL Groundwater OU

Table A-1 compares the EWL Groundwater OU ROD groundwater risk-based cleanup levels
to the most current tap water RSLs (November 2019). The selected cleanup level for HMX
was based on the health advisory level at the time.

Table A-1
Summary of Groundwater Toxicity Changes for the EWL OU
Contaminant EWL ROD Current Tap ROD<RSL? Within EPA’s
of Concern Cleanup Level | water RSL acceptable risk
(ug/L) (ug/L) range?
(November
2019)
1,3,5- 1.8 590 Yes Yes
trintrobenzene
(TNB)
1,3- 4.0 2 No Yes
dinitrobenzene
(DNB)
TNT 2.8 2.5 No Yes
HMX 350 400* NA NA

NA — Not applicable
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*The current EPA health advisory level for HMX is 400 pg/L.

The EWL Groundwater OU ROD cleanup levels for TNB is less than the tap water RSL
indicating that the risk-based cleanup level for this COC is still protective. The EWL ROD
groundwater risk-based cleanup levels for 1,3-DNB and TNT are greater than the tap water
RSLs. However, the cleanup levels for these compounds are within the EPA risk range of 107
and 10™. The health advisory level for HMX increased to 400 pg/L indicating that the HMX
ROD cleanup level is still protective. Therefore, changes to toxicity values do not affect the
protectiveness of the remedy at the EWL Groundwater OU.

ADA OU

Table A-2 compares the ADA ROD and ESD soil cleanup levels to the most current industrial
soil RSL (November 2019).

Table A-2
Summary of Soil Toxicity Changes for the ADA OU

Contaminant | ADA ROD | ADA Industrial ROD < Within
of Concern Cleanup ESD Soil RSL RSL? EPA’s

Level Cleanup | (mg/kg) acceptable

(mg/kg) Level (November risk range?

(mg/kg) 2019)

1,3,5- 23 25 1,500 Yes Yes
trintrobenzene
(TNB)
TNT 23 49 960 Yes Yes
2,4-DNT 1.9 2.7 7.4 Yes Yes
RDX 52 19 38 No Yes
Antimony 820 - 470 No Yes
Barium 860 3,300 220,000 Yes Yes
Beryllium 8.1 - 2,300 Yes Yes
Cadmium 28 213 980 Yes Yes
Cobalt 25 - 350 Yes Yes
Thallium 160 - 120 No Yes

The following COCs for the ADA OU have cleanup levels less than the industrial soil RSLs:
1,3,5-TNB, TNT, 2,4-DNT, barium, beryllium, cadmium, and cobalt. RDX, antimony, and
thallium have ROD cleanup levels greater than the industrial soil RSL. However, the cleanup
levels in the ADA OU ROD are within the EPA risk range of 10 and 10™*. Therefore,
changes to toxicity values do not affect the protectiveness of the remedy at the ADA OU.

Active Landfill OU

The Active Landfill is not discussed in this section, as it was closed in 1997 and groundwater
monitoring was terminated in 2010. No changes have occurred since the last FYR.
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Deactivation Furnace OU

At the time the ROD was issued, the reasonably anticipated future land use was residential
and achieving a 500 mg/kg lead cleanup level for soils was considered protective of that use.
This decision was consistent with the EPA’s 1994 Revised Interim Soil Lead Guidance for
CERCLA Sites and RCRA Corrective Action Facilities (Office of Solid Waste and Emergency
Response [OSWER] Directive 9355.4-12. Since the residual lead level in soil following
cleanup was below the 500 mg/kg protectiveness standard, there was no need for LUCs.
While that level is still considered protective of adults in a residential or industrial use
scenario, it is no longer protective of children. This protectiveness determination is set forth in
the EPA’s Memorandum Umatilla Deactivation Furnace Operable Unit (OU) Lead Soil
Protectiveness at 500 mg/kg, not including exposure to young children (July 25, 2019), which
is based on the EPA’s Memorandum Updated Scientific Considerations for Lead in Soil
Cleanups (Office of Land and Emergency Management [OLEM] Directive 9200.2-167, Dec.
22,2016). As a result, to protect against potential exposure to unacceptable levels of lead by
children, the MFR changes the allowable land use from residential to industrial. Upon
transfer out of Army control LUCs that prohibit residential will be recorded in deed restriction
and the EES.

QA Function Range OU

The QA Function Range OU is not discussed in this section, as remediation was completed in
2005. No changes have occurred since the last FYR.

A-4 Umatilla Chemical Depot Superfund Site Fifth Five-Year Review



Appendix B

ADA OU Maps

B-1

Umatilla Chemical Depot Fifth Five-Year Review



Umatilla Chemical Depot
Project J140837

Oregon

&0
e

0 500 1,000 2,000
Feet

00
Meters

Legend

[*] TestPit Locations

Office Complex

* Firing Range Targets D HDA Boundary
X Survey Marker Location [:I 200ft Grid

B Surface Soil Sample 1] UMCD Boundary
Pits and Trenches
[ soil Boring Location
Active Ranges
# Estimated Monitoring Well Location
Monitoring Well - Screen Plant
@© Allwium/Cemented Basalt Gravel/
Weathered Bedrock
- Hesco Wall
® Monitoring Well -
Cemented Basalt Gravel/
MEC Storage
Weathered Rock . Lodker
Alluvial Monitoring Well 0 Bemo/Bum
® Groundwater Sample Araasu
Fence Line

Historic Roads and Trails

Current Maintained Roads

'ADA Geo Survey Locations

ADA Sites/Pits
T 7 viine pit [ 28 vissie Fuet Buring Area
8 Acidpit [ 31 postcao pits
13 Smoke Canister Disposal [0 320pen Buming Trays
i 38PitFieidares
[ 147 Fuse Disposs o
"::'::I'A:I“.I - 41 Em“l"‘:m.mml tion ion
[ 15 i’ 1001 54 possiieDisposa Pit Locaton
e I 5
I 17 Avoveground 0D Area [100] 56 Munitions Crate Burn Area
57 Former Pit Area Location 13
I 18 ousge i
= 58 Borrow/BumiDisposal Area
I 19 27 Sumiea, [ 59 G2 Deconiaminaton soion
" 21 Missile Fuel Storage Areas || B0 Active Firing Range
Projected Coordinate System:

NAD1983 StatePlane Oregon North FIPS 3601 Feet International

rojection:
Lambert Conformal Conic

©Bay West

Created By: Scott Cobb

Version: V003 Date Created: 2017/04/26

imagery information:

Rovision Date: 1112018 | g vsoaren s ot o s

B-2

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review



[ ] FitExcavation Area as of 11/15/2019

Oregon [ | HDA-Alpha Grids {1/t Re-scrape Grids)

[ | HDAGrd

MAD 1583 BiateFiane Oregon Morth FIFE 3601 Feet  Dole Drawn/Revissd: 1147720 19 rject Mo, J140837

I:l 187 464.21 CY|
Foo] 1s14z A
B 15097 AC
[] 284 83AC

Figure 1
HDA-Alpha Grids
(Re-scrape Grids)

EBay West

SN L S T SR

W

N

B Re-scrape Grids Passed QC/QA as of 11/15/2018 Umatilla Chemical Depot

E

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review

B-3



o ©Bay West
o 1.000 2,000
Fest
Oregon
Bl DGM Area Approved as of 11/15/2018
[ DGMArea Collected as of 11/15/2018
[ ] HDA Grid (200x200)

HNAD 1553 SiaieFians Oregon Morth FIFS 3601 Feet Dofe Drawnevised: 110 720 FProject Mo, J 140237

[ 34572AC
I 24448AC

Figure 2
HDA DGM Area
As OFf 11/15/2019

Umatilla Chemical Depot

B-4

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review




[ 143554AC

B 11067 AC
Figure 21

- DiGM Area Approved as of 11/15/2018 HDA Re-Scrape DGM
- DiGM Area Collected as of 11/15/20182 Area As OF 11152019
I:I HDA-Alpha Grids (Re-scrape Grids) Umatilla Chemical Depot
Oregon
0 1000 2.000 Zhvie

©pay west

HAD 1953 StyieFiane Dregon North FIFS 3601 Feet Date Drown/Revised: § U 7201Pmject Mo, J 140837
Br R st

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review



Total Single Paint

argets Investigated:
Figure 3
S pay West HDA Grid Areas Investigated
e ot As of 11/15/2019
0 1.000 BN Umatilla Chemical Depot
Oregon N
B Grid Areas Investigated as of 11/15/2012 : &
| | HDAGnd
AL 1583 EtsfePisne Oregon Mo FFS 3601 Feed Date DrawniRevised: 111 720 Project Me. J140837 g

B-6

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review



©pay west

Vo i ™o e s v B et

0 1,000
Oregon

As of 11152018
[] HDAAlpha Grid

Alpha Re-scrape Grid Areas
Investigared As of 11/152019

Umatilla Chemical Depot

Re-scrape Grid Areas Investigated

HAD 1543 EtstePiane Oregon Narfh FIPS 3601 Feed Dabe DrawniRevissd: 111 720Pmject Ho. J140837

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review

B-7



Figure 4 Grid Investigation Status
174 Grids Completed, Tolabing, 87.59 8
174 trids Solt Samplad il Approwed, Totaling 8789 Ac W

:1 Aanrmys Enialils

. = Complete - P R

? Oragon [ Incomplete Sotal firiche $16 Eotal Arrmage: 358 34 be

[ HDA Grids =

L . B @ 0 500 1,000
— et

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review

B-8



Western
Fence Area

I DGM Grids
- Il Fiber Opfics Utilities Corridor (MEC Clearance Not Completed) RDIRA Com p'etion Status
F |g ure E S-1 23 MRS Boundary {ADA)
RD/RA Grid Completion Status at the HDA and
Complete (Closed) Western Fence Area
Incomplete; Requires an additional 1 foot scrape, DGM &
e Il anomaly investigation, pititrench nvestigation, and
r l/v-; b confirmation MC sell sampling
Incomplete; Requires anomaly investigation, pitftrench
investigaticn, and confirmation MC sail sampling
Incomplete; Site 31 Pesticide Pits: Requires ancmaly
o re g on investigation, pititranch investigation, and confirmation MC soil
sampling

Umatilla Chemical Depot

@Bﬂy West _ 0 1,000 2,000

Date Drawn/Revised: 1/14/2021 Project No. J140837 Customer Focused Envionmertsl  ndustial Soltions O [cct

Umatilla Chemical Depot Superfund Site Fifth Five-Year Review

B-9



Appendix C

Five-Year Review Site Inspection Checklist

C-1

Umatilla Chemical Depot Fifth Five-Year Review



C-2

Umatilla Chemical Depot Fifth Five-Year Review



I. SITE INFORMATION

Site name: Umatilla Chemical Depot Date of inspection: November 21, 2019
Location: Umatilla, OR EPA ID: OR6213820917

Agency, office, or company leading the five-year Weather/temperature:

review: U.S. Army

Remedy Includes: (Check all that apply)

X Landfill cover/containment [] Monitored natural attenuation
[ ] Access controls [] Groundwater containment
XInstitutional controls L1 Vertical barrier walls

X Groundwater pump and treatment
[] Surface water collection and treatment

X Other: Groundwater monitoring

Remedies for each OU

Explosives Washout Lagoon OU — Groundwater pump and treat, groundwater monitoring, institutional
controls

Ammunition Demolition Area OU — Soil excavation, munitions and explosives of concern removal,
institutional controls

Active Landfill OU — Landfill Cap
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Attachments: [] Inspection team roster attached [] Site map attached

II. INTERVIEWS (Check all that apply) — Interviews were not conducted during the Site Inspection

1. O&M site manager

Name Title Date
Interviewed [ ] at site [] at office ] by phone Phone no.
Problems, suggestions; [ ] Report attached
2. O&M staff
Name Title Date
Interviewed [ ] at site [ ]at office ] by phone Phone no.
Problems, suggestions; [ ] Report attached
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3. Local regulatory authorities 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.

Agency:
Contact:
Name Title Date Phone no.
Problems; suggestions; [_] Report attached
Agency:
Contact:
Name Title Date Phone no.
Problems; suggestions; [_] Report attached
Agency:
Contact:
Name Title Date Phone no.
Problems; suggestions; [ | Report attached
Agency:
Contact:
Name Title Date Phone no.
Problems; suggestions; [ | Report attached
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4. Other interviews (optional) [_] Report attached.
III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents
] O&M manual X Readily available [] Uptodate []N/A
[] As-built drawings XIReadily available []Uptodate [ ] N/A
[] Maintenance logs X Readily available [ ]Uptodate []N/A
Remarks

2. Site-Specific Health and Safety Plan X Readily available  [] Up to date [] N/A
[] Contingency plan/emergency response plan  [X] Readily available [ ] Up to date [ ] N/A
Remarks

3. O&M and OSHA Training Records X Readily available []Uptodate [JN/A
Remarks

4. Permits and Service Agreements
] Air discharge permit [] Readily available ] Uptodate [XIN/A
[] Effluent discharge [X] Readily available [ JUptodate [ ] N/A
[] Waste disposal, POTW X Readily available [] Uptodate [ ] N/A
] Other permits ] Readily available [] Uptodate [ N/A
Remarks
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5. Gas Generation Records [] Readily available [] Uptodate [XIN/A
Remarks

6. Settlement Monument Records [] Readily available ] Uptodate [XIN/A
Remarks

7. Groundwater Monitoring Records Readily available [ ] Uptodate [ JN/A
Remarks

8. Leachate Extraction Records [] Readily available ] Uptodate [XIN/A
Remarks

9. Discharge Compliance Records
[] Air [] Readily available [] Uptodate [XIN/A
[] Water (effluent) [X] Readily available []Uptodate [ ] N/A
Remarks

10. Daily Access/Security Logs XReadily available [] Uptodate [ ] N/A
Remarks: Access is limited to the Umatilla Chemical Depot.
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IV. O&M COSTS

O&M Organization
[ ] State in-house [] Contractor for State
] PRP in-house ] Contractor for PRP
[ Federal Facility in-house [X] Contractor for Federal Facility
[] Other
O&M Cost Records
[X] Readily available L1 Up to date [] Funding mechanism/agreement in place
Original O&M cost estimate [ Breakdown attached

Total annual cost by year for review period if available

From To [1Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost
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3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS [X] Applicable [ ] N/A

A. Fencing

1. Fencing damaged [ ] Location shown on site map XGates secured [] NA

Remarks: Access to the Umatilla Chemical Depot is limited. Access to the ADA is also limited because
of the on-going MEC removal work. Fences are intact and gates secured.

B. Other Access Restrictions

1. Signs and other security measures [ ] Location shown on site map [ | N/A

Remarks: Signs are posted at the landfill and ADA. One sign at the landfill has fallen down.
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C. Institutional Controls (ICs)

1.

Implementation and enforcement
Site conditions imply ICs not properly implemented []Yes XINo []N/A

Site conditions imply ICs not being fully enforced ] Yes XINo []NA

Type of monitoring (e.g., self-reporting, drive by)

Frequency

Responsible party/agency

Contact

Name Title Date Phone no.
Reporting is up-to-date []Yes [ ]No []N/A
Reports are verified by the lead agency []Yes []No []N/A

Specific requirements in deed or decision documents havebeenmet [ ] Yes [ ] No [ ] N/A
Violations have been reported [] Yes [No N[AOther

problems or suggestions: [ ] Report attached

Institutional controls for the EWL OU are in place; a county ordinance is in place restricting
groundwater usage on the depot. Fencing and signage are in place for the ADA OU. Signage is in place
for the Active Landfill OU. A future ESD for the Active Landfill OU is anticipated, which will include
land use controls.

2. Adequacy X ICs are adequate [] ICs are inadequate [ ] N/A
Remarks:

D. General

1. Vandalism/trespassing [ ] Location shown on site map No vandalism evident
Remarks:
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2. Land use changes on site[ | N/A

Remarks:
Property ownership of parts of the ADA and EWL OUs transferred to the Oregon National Guard.

3. Land use changes off site N/A

Remarks:

VI. GENERAL SITE CONDITIONS

A. Roads [ ] Applicable [ ] N/A
L. Roads damaged [] Location shown on site map  [_] Roads adequate N/A
Remarks:

There are no roads being maintained as part of these OUs.

B. Other Site Conditions

Remarks:

VII. LANDFILL COVERS [X] Applicable [ ] N/A — For the Active Landfill OU

A. Landfill Surface — The landfill cover is a soil cap with vegetation

1. Settlement (Low spots) [ ] Location shown on site map [X] Settlement not evident
Areal extent Depth
Remarks:

No settlement was observed during the site inspection.

2. Cracks ] Location shown on site map DX Cracking not evident
Lengths Widths Depths
Remarks
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3. Erosion [] Location shown on site map X Erosion not evident
Areal extent Depth
Remarks
4. Holes ] Location shown on site map  [_] Holes not evident
Areal extent Depth
Remarks
Animal holes were observed on the landfill cover. The cap is only a soil cap with vegetation.
5. Vegetative Cover X] Grass XlCover properly established
X] No signs of stress [ ] Trees/Shrubs (indicate size and locations on a diagram)
Remarks
6. Alternative Cover (armored rock, concrete, etc.) [] N/A
Remarks
The toe around the landfill is rock.
7. Bulges ] Location shown on site map X Bulges not evident
Areal extent Height
Remarks
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8. Wet Areas/Water Damage [ ] Wet areas/water damage not evident

[ ] Wet areas ] Location shown on site map Areal extent
[] Ponding ] Location shown on site map Areal extent
] Seeps ] Location shown on site map Areal extent
[ ] Soft subgrade [ ]Location shown on site map Areal extent
Remarks:
N/A
9. Slope Instability [] Slides [] Location shown on site map [X] No evidence of slope instability

Areal extent

Remarks:

B. Benches [] Applicable [X N/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.)

1. Flows Bypass Bench [ ] Location shown on site map [ ] N/A or okay
Remarks

2. Bench Breached [ ] Location shown on site map [ ] N/A or okay
Remarks

3. Bench Overtopped ] Location shown on site map ] N/A or okay
Remarks

C. Letdown Channels [] Applicable [X] 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 gullies.)
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[] Location shown on site map
Size

Remarks

1. Settlement [ ] Location shown on site map  [_] No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation [ | Location shown on site map [ _]No evidence of degradation
Material type Areal extent
Remarks

3. Erosion [ ] Location shown on site map  [_] No evidence of erosion
Areal extent Depth
Remarks

4. Undercutting ] Location shown on sitte map  [_] No evidence of undercutting
Areal extent Depth
Remarks

5. Obstructions  Type ] No obstructions

Areal extent

6. Excessive Vegetative Growth Type

[] No evidence of excessive growth
[] Vegetation in channels does not obstruct flow
] Location shown on site map

Remarks

Areal extent
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D. Cover Penetrations [ | Applicable [X] N/A

1.

Gas Vents [] N/A [] Active [ ] Passive [_] Properly secured/locked [ ] Functioning

[] Routinely sampled [ 1 Good condition [_] Evidence of leakage at penetration

[ ] Needs Maintenance

Remarks

2. Gas Monitoring Probes
] Properly secured/locked ~ [] Functioning ] Routinely sampled [ ] Good condition
[ ] Evidence of leakage at penetration [ ] Needs Maintenance [ | N/A
Remarks
3. Monitoring Wells (within surface area of landfill)
] Properly secured/locked [ ]| Functioning ] Routinely sampled [_] Good condition
[ ] Evidence of leakage at penetration [ ] Needs Maintenance [ | N/A
Remarks
4. Leachate Extraction Wells
] Properly secured/locked [ ] Functioning ] Routinely sampled [] Good condition
[ ] Evidence of leakage at penetration [ ] Needs Maintenance [ | N/A
Remarks
5. Settlement Monuments [] Located [] Routinely surveyed [ ]N/A
Remarks
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E. Gas Collection and Treatment [] Applicable  [XIN/A

1. Gas Treatment Facilities
[] Flaring [] Thermal destruction [ ] Collection for reuse
[ ] Good condition [] Needs Maintenance
Remarks

2. Gas Collection Wells, Manifolds and Piping
[ ] Good condition [] Needs Maintenance
Remarks

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
[] Good condition [ ] Needs Maintenance [ ] N/A
Remarks

F. Cover Drainage Layer [ ] Applicable XIN/A

1. Outlet Pipes Inspected [] Functioning [] N/A
Remarks

2. Outlet Rock Inspected [] Functioning L] N/A
Remarks

G. Detention/Sedimentation Ponds [ ] Applicable X N/A

L. Siltation L] N/A [] Siltation not evident
Areal extent Depth
Remarks
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2. Erosion Areal extent Depth [] Erosion not evident

Remarks
3. Outlet Works [] Functioning [ ] N/A
Remarks
4. Dam [] Functioning [ ] N/A
Remarks
H. Retaining Walls ] Applicable N/A
1. Deformations [] Location shown on site map ~ [_| Deformation not evident
Horizontal displacement Vertical displacement

Rotational displacement

Remarks

2. Degradation [] Location shown on site map  [_] Degradation not evident
Remarks

1. Perimeter Ditches/Off-Site Discharge [] Applicable [X]N/A

l. Siltation [ ] Location shown on site map [ ] Siltation not evident
Areal extent Depth
Remarks

2. Vegetative Growth [] Location shown on site map [ ] N/A

[] Vegetation does not impede flow
Areal extent Type

Remarks

C-17 Umatilla Chemical Depot Fifth Five-Year Review



3. Erosion [ ] Location shown on site map  [_] Erosion not evident

Areal extent Depth
Remarks

4. Discharge Structure [] Functioning [ ] N/A
Remarks

VIIL. VERTICAL BARRIER WALLS [ ] Applicable [X]N/A

1. Settlement ] Location shown on site map  [_] Settlement not evident
Areal extent Depth
Remarks

2. Performance Monitoring Type of monitoring

[] Performance not monitored

Frequency [] Evidence of breaching

Head differential

Remarks

IX. GROUNDWATER/SURFACE WATER REMEDIES [X] Applicable [ ] N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines X Applicable [ ] N/A

1. Pumps, Wellhead Plumbing, and Electrical
X Good condition [X] All required wells properly operating [ ] Needs Maintenance [ ] N/A
Remarks

C-18 Umatilla Chemical Depot Fifth Five-Year Review



2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

X] Good condition [ ] Needs Maintenance
Remarks
3. Spare Parts and Equipment

X Readily available [ ] Good condition [] Requires upgrade [ ] Needs to be provided

Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines [] Applicable [X] N/A

1. Collection Structures, Pumps, and Electrical
[] Good condition [] Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
] Good condition [] Needs Maintenance
Remarks
3. Spare Parts and Equipment

[] Readily available ~ [_] Good condition [ ] Requires upgrade [ ] Needs to be provided

Remarks
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C. Treatment System X Applicable [ ] N/A

1.

Treatment Train (Check components that apply)

] Metals removal ] Oil/water separation [] Bioremediation
[] Air stripping X] Carbon adsorbers
[] Filters

[ ] Additive (e.g., chelation agent, flocculent)

[] Others

[] Good condition [] Needs Maintenance
X] Sampling ports properly marked and functional

L] Sampling/maintenance log displayed and up to date

X] Equipment properly identified

[ Quantity of groundwater treated annually

[ Quantity of surface water treated annually

Remarks

2. Electrical Enclosures and Panels (properly rated and functional)
[IN/A X] Good condition [] Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels
[ IN/A ] Good condition ] Proper secondary containment [ | Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
[] N/A [ ] Good condition [] Needs Maintenance
Remarks
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5. Treatment Building(s)
] N/A X] Good condition (esp. roof and doorways) ] Needs repair
X] Chemicals and equipment properly stored
Remarks:

A leak in the gutter of the building was observed during the site inspection.

6. Monitoring Wells (pump and treatment remedy)
X Properly secured/locked X] Functioning  [X] Routinely sampled ~ [XJGood condition
HPNI required wells located [] Needs Maintenance BN

Remarks

D. Monitoring Data

1. Monitoring Data
X Is routinely submitted on time X Is of acceptable quality

2. Monitoring data suggests:
] Groundwater plume is effectively contained X] Contaminant concentrations are declining

D. Monitored Natural Attenuation — N/A

1. Monitoring Wells (natural attenuation remedy)
] Properly secured/locked [] Functioning [_] Routinely sampled  [_] Good condition
] All required wells located []Needs Maintenance [ IN/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.
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XI. OVERALL OBSERVATIONS

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 contaminant plume,
minimize infiltration and gas emission, etc.).

Based on the site inspection, it appears that the remedies are functioning as designed for each of the OUs
discussed in this FYR.

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.

The O&M for the EWL OU appears to be adequate. Continued optimization of the treatment system is
on-going. Pilot study results are positive in decreasing contaminant concentrations in a shorter
timeframe.

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.

No early indicators of potential remedy problems were noted.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

Using the existing three extraction wells for the remedy appears to be adequate. The current monitoring
wells numbers have decreased since the initial monitoring event. As the remedy continues, wells to be
monitoring could be further reduced.

C-22
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Trip Report

Umatilla Chemical Depot

1. INTRODUCTION
a. Date of Visit: 21 November 2019
b. Location: Umatilla/Hermiston, Oregon

c. Purpose: A site visit was conducted to visually inspect and document the conditions of the remedy,
the site, and the surrounding area for inclusion into the Five-Year Review Report.

d. Participants:

Alison Burcham USACE-Seattle, Environmental Engineer 206-316-3969
Michele Lanigan ~ BRAC, Environmental Coordinator 541-564-5325
Dan Carlson USACE-Seattle, Physical Scientist 206-764-6499
Joe Marsh USACE-Seattle, Environmental Protection Specialist 206-316-3847

Lewis Kovarik USACE-Omaha, Ordnance and Explosives Safety Specialist ~ 402-740-4979

2. SUMMARY

The site visit occurred in November 2019. Issues observed included a fallen sign, a leaky gutter on the
treatment system building, and animal burrowing in the cap cover. The leaking gutter does not
currently appear to be damaging any of the system elements, however it drips directly onto one of the
carbon valves.

3. DISCUSSION

Ms. Burcham met Ms. Lanigan at the BRAC office to get an overview of the site. Of particular note is
that due to a recent change in the lead standard, there is a new ESD in process to add controls to the
deactivation furnace area. Departed the office approximately 1045. Weather at the time was clear and
35 degrees with light wind.

Viewed infiltration field (IF-3) and wells on the way to the GETS building. The infiltration area
appeared dry. Wells viewed appeared in reasonable condition. Arrived at the GETS building at
approximately 1100. The contractor was onsite actively performing a GAC change out on CA-2. The
building generally appeared to be in good condition and clean, though dust and cobwebs were
observed on some piping. There is an exterior gutter leak dripping directly onto a valve for carbon. It
does not appear to be causing any current deterioration of the metal. Labels are also peeling and paint
is coming off of some of the valves.
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The visit to the Washout Lagoons and associated infiltration area occurred at approximately 1115. The
area appeared dry. A monitoring well near the lagoons only has two bollards and is exposed on one
side.

The next area visited was the landfill cap. The signs generally appear to be in good condition, though a
sign on the South side of the landfill has fallen down. There are signs of animal burrowing in the cap
cover. Vegetation on the cap is generally tall, though some areas are flatted and black, likely due to
animal presence. Walking along the cap indicated there are varying densities of material below the cap
cover. The slopes are much softer than the center area.

The ADA had active site work occurring. Attended a status update meeting with USACE, Contractor,
and BRAC representatives. Munitions recovery at the site continues.

The final location visited was the Deactivation Area. The Deactivation area is the subject of a recent
ESD. Departed site approximately 1500 and temperature had increased to 44 degrees and sunny.

Returned to the site the following morning at approximately 0830 to observe regular sampling being
performed by Dan Carlson and Joe Marsh. There were no issues with sampling at the well observed.
Temperature was approximately 28 degrees with no wind, but dense fog.

4. ACTIONS

The USACE will incorporate information obtained from the site visit into the Five Year Review
report.

Alison T. Burcham
Environmental Engineer
CENWS-ENT-E
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Site Visit Photos

Groundwater Treatment

Infiltration area (IF-3)

Typical well condition on site (pictured: 4-116)
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Exterior front of the GETS building

Lockers in front of GETS building

Storage tanks in front of the GETS building

Containers inside GETS building
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Valves next to ST-1 GETS Influent piping
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Storage shelving in GETS building

GETS Display

GETS Control Panel

Exterior tank (View 1)
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Exterior tank (View 3)

Exterior valves

New carbon entering the building
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At DR
e

Exterior drum storage Leaking gutter with location of leak and drip
path

Lagoon area
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Peeling labels and paint

Lagoon area with Lagoon Infiltration Field in
the background

Well near washout lagoons with only two
bollards

Lagoon Infiltration Field Extraction Well
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Active Landfill

Landfill Cap (Southern side)

Landfill

Rock at landfill toe
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Animal burrows in landfill cap

Flattened and dark vegetation on landfill cap
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Ammunition Disposal Area (ADA)

Examples of munitions debris recovered from
the ADA

ADA Plant one

Entrance to ADA

ADA Entrance with Construction sign
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ADA Staging Area

Recovered MEC Items
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Deactivation Furnace Area

Well Sampling
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Five-Yaar Review interview Record

Sita: | umaimia Chemical Depot | EPsp Mo: | oRE2132E20M7
Imtenview Type: Emal
Location of Interdew: Mis,
Dale: 11/26/2010
Interviawess
| Wame | Ovganizabion | Titie Telaphong Emall
Blalr KIncer CENWS ProjectManager | 67646875 | Blgrcinsaniieaceanmenmi |
Summary of Guastions

1} What is your overall Impression of the project™

e groundwater U the Groundwater Extraction Treatment Systam [GETS) has been running for almost 30 years.
The plume has shiunk significantly; however, the ROX persist above ROD cieanup fevels. The reatment plant comtinues io
ooerale a5 expected to contain and remove ROX fom the groundwater.

2} Is the remedy funcSoning as expected™ How wedl |5 the emedy perfoming

The remedy |5 containing the ROX plums a5 expected. ROX il persist due 1o 2 congnuing ROX source In the vadose zone. The
remedy shouid conslder whather the non-condned aquier will b= used For residential use and I nol LUIC and a revised rsk
assessment shoulid cocur to detenmine a cleanup level Tor indusinal standands as the sie 15 not used for reskiential and the waber
Impacied is only in the non-confined agquifer which has minimal beneficlal use.

3} What does the monfiodng data show? Are there any trends that show contaminant levels are decreasing?

The plume continues o shrink In extent dus o the GETS operating at ful capacty. Contaminant levels confnue o decnease;
howeyes, durng groundwater luciuations in the souwrce ares, contaminalion concentrations do increase due i ROX ieaching in
Ihe sowTe ared vadoss Zone.

4) I5 there 3 continuous D&M presence? If 50, ple3se descrine Staf and acivities. If there Is not 3 continuous On-5Re pReGENCS,
descrihe stalf and frequency of she Inspections and aciivitios,
0. D&M OCCUME once & o3y every month and Inciudes ciaaning, minor repalns and repiacements, and veqetation conirod. If a

shiutdown occurs, the ST can remotely restart the sysiem. I that does not work StalT are sent to the site 1o comact ihe shuldown

5} Have Mere been any significant changee In the CAM requiremenis, maintenance schediies, or sampling moutines in the st
fve years? If 60, do they affect profactveness of the ramedy? Pease dosCrbe changes and Impacts.
Mo,

&) What are e annual opersting costs for your organization's invoivement wiln the sie?
100K for onslte sampling and ovessight of e Q&M contract

7} Have there baen imexpacted OREM dMcuifios or costs at e ss In the |ast fva yearsT Ifso, ploase give delaie.
Mo,

B} Have Mese been opportunities to optimize O&M or sampling efiors? Woutd any of he CUs beneflt from an enhanced
remedy? Please describe changes and resitant of 0esined cost savings or impoved eMcancy.
mmmﬂ“ EOLITE are3d wih Dmﬁ!mmm“ E0UCE In the vadoss one.

o) Are you aware of any changes In FederalStste/County/Local (3w and requiations that may impact the proteciveness of the
remedy?
Mo
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Five-Yaar Review interview Recomd

5ite: | Umaimla Chemical Depot | era 1D Me: | oRE213zE20017
Interview Typa: £m=
Location of inferves:
Daie: 1211619
Interviawses
Hama Organization Tithe Telsphong Emall
Michee Lanigan | Asmy BRAC BRAC Envimamental Coondingior | 541-554-5325 | Micheiem civgTmall mi
Summary of Guastions

1) What Is your owerall impression of e project?
ADA: Fleld chean-up work should be compleied this year.

GIound water This i a long term project. The eastem plume has an OPS memo in piace. Land Use Conbmis will profect tha
area while pumg & treat continues. This pume In this area has drastically reduced since Me instalation of well 6. The main part
of the plume b5 Ssiabie and more effort will need to be appiled o this ansa in the fbure, 35 the 2ast plume shrinks.

Landfil: This 5% has baen ciosat and monfonng discontinusd,
BFAS: this project is being iracked by Joint Base Lewés McCord for the COA property. There have been no incldents of PFAS in
ihelr sampilng. The Guard has thelr own PFAS program.

2} Is the Femedy funcioning as expected? How wed |s the rEmedy perfoming ?
Yes, 5o

3) What does the monfioding data show? Are thene any trends that show contaminant ievels are decreasing?
¥es, for the groundwater, paricularty In the east plume
The ADW s physically being ceaned.

4} Is there a continucus D&M presence? If 50, piease descriie 53T and achivities. If ere ks not 3 continuous on-she presence,
pesCrine Siaf and frequency of She INnEpections and activies.
*fiag, for the pump and treat systam. There Is an O&M contract in place. The pump and frest system is actually on the Nasonal
Guard Proparty and funded by the Guard (5o defer o them)

5) Have Mere been any significant changes In the O&M requirements, malntenance scheduies, of sampiing routnes In the last

five years? If 50, o they affect protsciveness of ihe remedy? Please decoribe changes and IMpacts.
Deter o the Guam.

B} What are the annual operating costs for your onganization's invoivemant with the sie?
Deder o the Natonal Guand fior Pumnp & Treat
For fhe andfill, s minimal Jus! making sue Signs are up.

7} Have mere been inexpected D&M dificulties or costs at the s In the ast Tve yearsT If so, please give detais.
i3, e 135t 2 CONTECS Ware Witen b low Nedniy.

B} Have There been opportuniies to optimize O&M or sampling eforts™ Would any of the OUs benefit fom an enhanced
namady? Please describe changes and resuftant o deslned cost savings or Improved efficlency.

9} ATe yru aware of a1y changes in FederalState/'County/L ocal iaws and reguiations hat may Impact the proteciiveness of the
remedy?
1]

101} D0 you have Sy comments, SUQgEsTns, of FEcommendations reganding the project 7
The Larefil will b2 leaving Tederad contml when the propenty ransfess. The LUC will be reconded In and Easement and Equitabie

Sandude upon transfer.
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Five-Yaar Review interview Record

Sita: | Umatiiz chamical Dapot | ePa D No: | ORSZ132820817

Imesview Type: Emal
Location of inbarses:
Date: 4 December 2019

Interviawess

[mame 0 Titi Tolsphons | Eman

Adam Plack USACE Omaha Man, 402-585-3T55 Adam R Plack Lmil
Summary of Guestions

1) What is your overall iImpression of the project?
Wiy impression |5 that the Limatiia AW Ramedal Acion (RA) project |5 going weil. Significant progress & being made.
2} ia the remedy functioning a8 sxpected? How wall Ig the remedy performing ?

The RA lechnical appmach is functioning as expectsd. Areas are being mechanically scraped, geophysically mapped, and
mmummmmmwmwmammmmm The RA fechnical approach 1s effectively
removing subsuface munitions and solls comaminated with munitions constituens.

3) What does the monitoring data ehow? Are thers any trends that show contaminant kevels are decreasing?

The geophysical data continwes o result in a revised definitfon of e sie. IT's aliowing Tor 3 more accurate estimate of the
rEmber of anomalies that reguire ciearance in the High Density Ared and provides a basls for a bebier understanding of the
Iocation, dimensions, and quantity of pits and renches. The data i continualy being wsad to quani®y an estimated amount
of additional subsurface contamination and assoclated remediation. Based on the site data and guanilly of MEC
recovered o daie, the RA technical approach I8 remowing a substantial amount of contamination.

4] ia there a confinuous O&M presencs? IT so, pleass dascribe stalT and activithea. IT thers is not & continuous on-aite
pressnce, describe stall and frequency of ke Inepections and activifles.

The RA project has been comiracted by the USACE Omaha District. The confractor ks execufing the RA. The USACE Omaha

Disirict Is peovicing comtinuous an-6lte sUPpOst from an Ordnance and Expioshes Safety Specast. The on-she personne
Enswes uallty 3ssurance and salely. Inspections are perfomed dally.

Have thare been any significant changss in the O&M requiremsnts, malntenance schedubes, of sampling routines in
hﬂialutmm Ii:n. oo they afMect profectiveness of the remedy? Please deacribe changes and

Because thene 5 more subsurface comtamination on site than what could have been expecied, additional remediation has been
Therefore, the R4 scheduled has increased.  The additional subsurace conmamination will not afect the

%nﬂm remedy.

E) Whnat are the annual operating costs for your organization’s involvement with the st 7

The anmuat In-house costs for the USACE'S support of the poject |5 appramately $645,000.

7] Have thers been unexpectsd O&M diMculiles or costs af ihe it in the laat five years? If 6o, plesss give detalls.

The resaifts Trom e geophyskal mapping have led i e concuslon that substantialy more materai & bured an what could
have been previously anticipated and that there are significandly mone highly saturated areas fan orginally assumed. The
mmhﬁmﬂ'ﬂmmmm MEC remadation effors, amnd IEHMMEMWMIM Miora
remedial quanttties nested o be atded o the contract 5E0pe io cear the ;rEmaining subsurtace contamination at the site and
achleve ihe ROD objecives.

E} Have thers been opporfunities to optimize OA&M or sampling eforts? Would any of the OUs bensfit from an enhanced
remedy? Plasse describe changes and resuftant or dealred cost savings of iImproved afMclancy.

An efMeciive and cost efMcient method i emove shallow subEETace ciufter = 10 re-Ecrape the area (o an addtonal one fool and
re-map with DGA. i's been found that re-scraping resuits in 3 good reduction of the subsurisce debirs and masking, and
prowides for better charactenzation of the subsurface features. It betier allows for more efective target Infermgation and
reatment of small pisSrenches through marual excavation of mechanized excavation wilh an excavator.
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Appendix F

EPA Settlement Agreement



SETTLEMENT AGREEMENT
Concerning Umatilla ADA Remedial Action Completion Report

THIS SETTLEMENT AGREEMENT is made by and between the United States of America
Department of the Army (ARMY), the Oregon Department of Environmental Quality (ODEQ) and the
United State of America Environmental Protection Agency (EPA).

Whereas on April 18, 2015, the ARMY failed to submit a complete draft final Remedial Action
Completion Report (RACR) for the Umatilla Ammunition Demolition Activity (ADA) Operable Unit to EPA
and the ODEQ on March 7, 2015 and a complete draft final RACR on April 18, 2015, as required by
Section 2.1 and Figure 2-2 Baseline Schedule of the approved ADA Remedial Design/Remedial Action
(RD/RA) Workplan, dated February 2014;

Whereas EPA issued a Notice of Violation (NOV) dated November 2, 2015 to the ARMY for failing
to submit the required draft and draft final ADA RACR in accordance with the approved ADA RD/RA
Workplan, as required under § 8.11 of the U.S. Army Umatilla Depot Federal Facilities Agreement under
CERCLA Section 120;

Whereas the Army submitted a request to modify the approved ADA Remedial Design/Remedial
Action (RD/RA) Workplan on November 2, 2015, and submitted a request to modify the workplan and to
extend the schedule for completing the second phase of the Military Munitions Response Program
Remedial Design/ Remedial Action at the ADA on April 7, 2016;

Whereas the Army, ODEQ and EPA wish to resolve and settle this matter as set forth below.
NOW, THEREFORE, IT IS AGREED THAT:

1. This Settlement Agreement shall apply and be binding upon EPA, ODEQ, and the ARMY, and
their officers, directors, employees, successors and assigns.

2. The ARMY stipulates that EPA has jurisdiction over the subject matter alleged and that penalties
can be assessed. The ARMY waives any defenses it might have as to jurisdiction and venue, and
without admitting or denying the facts or that violations have occurred, the ARMY consents to
the terms of this Settlement Agreement.

3. The ARMY hereby waives it rights to any administrative proceedings on any issues of law or fact
related to the failure to complete work required under the approved ADA RD/RA Workplan.

4. Pursuant to Section 109 of CERCLA and Section XXIll of the U.S. Army Umatilla Depot Federal
Facility Agreement under CERCLA Section 120 (Umatilla FFA), and in consideration of the nature
of the alleged failures, and other relevant factors, EPA has determined that an appropriate civil
stipulated penalty to settle this matter is in the amount of $125,000.

5. The ARMY consents to the Settlement Agreement, and for the purposes of settlement, to the
payment of the civil stipulated penalty cited in the foregoing paragraph.
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10.

17,

The Army shall pay the stipulated penalty to the Hazardous Substances Response Trust Fund in
the manner and to the extent expressly provided for in Acts authorizing funds for, and
appropriations to, the Department of Defense, as required under Section Xl of the Umatilla
FFA. Upon such authorization of funds for and appropriations to the Department of Defense,
the Army will notify EPA and make payment in accordance with payment instructions provided
by EPA.

As provided in Attachment A, the Army shall submit a revised ADA RD/RA Workplan which will,
among other things, establish new dates for submission of the draft and draft final ADA RACR
when approved in accordance with the Umatilla FFA.

The Settlement Agreement constitutes a settlement by EPA of all claims for penalties pursuant
to the Umatilla FFA for violations of CERCLA for the failure to submit the required draft ADA
RACR on March 7, 2015 and the draft final RACR on April 18, 2015, provided the Army submits a
revised ADA RD/RA Workplan in accordance with Attachment A.

Compliance with this Settlement Agreement shall not be a defense to any actions subsequently
commenced pursuant to the Umatilla FFA and federal laws and regulations administered by EPA.
It is the responsibility of the ARMY to comply with the Umatilla FFA and such laws and
regulations, including the attached schedule and requirements for submitting a revised ADA
RD/RA Workplan.

Each undersigned representative of the parties to this Settlement Agreement certifies that he or
she is fully authorized by the party represented to enter into the terms and conditions of this
Settlement Agreement and to execute and legally bind that party to it.

Nothing in this Settlement Agreement shall be interpreted to require obligations or payment of
funds in violation of the Anti-Deficiency Act, 31 U.S.C. § 1341.

Each party shall bear its own costs and attorney’s fees in connection with the action resolved by
this Settlement Agreement.

< Los \““Lk'} Q Date: 7{”/“‘6

Rene Terrell, Acting Chief
Base Realignment and Closure Division
U.S. Army
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;/QZ/&:‘)( / ﬁéé// C'{f}}\ Date é/ ard / (&
Sheryl| Bilbréy, Director 4
Office of Environmental Cleanup

U.S. Environmental Protection Agency,
Region 10
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Date:

Linda Hayes-Gorman, Eastern Region Division Administrator
Oregon Department of Environmental Quality
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Attachment A

Schedule and requirements for submitting a Revised RD/RA ADA Workplan for Approval

Under the Umatilla FFA

In accordance with the Federal Facility Agreement the Army shall submit a revised draft ADA
RD/RA Workplan to EPA and ODEQ for review and comment on or before October 21, 2016,
and a draft final ADA RD/RA Workplan to EPA and ODEQ on or before December 22, 2016,
which shall include the following revisions:

i Revise the overall MEC clearance depth in the ADA from 4 feet to 3 feet below ground
surface (bgs):

2. Plans for completing required MEC clearance in the 355 acre High Anomaly Density
Area (HADA) to depth of 3 feet bgs:

3. Plans for completing the required MEC clearance to depth of the disposal pits, trenches.
and Open Burn/Open Detonation (OB/OD) rework areas within the HADA:

4. Plans for MEC clearance of the previously identified STOLS anomalies in the ORNG
ranges to depth of 3 feet bgs: and

2. Appropriate timetables and schedules for completing the revised ADA RD/RA Workplan
and submitting a Draft RACR on or before August 23, 2019 and a Draft Final RACR on or
before October 23, 2019.

Attachment to Settlement Agreement Concerning Umatilla ADA Remedial Action Completion Report
Page 1 of 1



Appendix G
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Protectiveness Statements
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MEMORANDUM

SUBJECT: Clarifying the Use of Protectiveness Determinations for Comprehensive Environmental
Response, Compensation, and Liability Act Five-Year Reviews
5 [ / _ / _/\’f
FROM: James E. Woolford, Director T2 WOTHF VS
Office of Superfund Remedidtion and Technoldgy Innovation

Reggie Cheatham, Direcm

Federal Facilities Restoration and Reuse Office

TO: National Superfund Program Managers, Region 1-10

PURPOSE

The purpose of this memorandum is to clarify the use of protectiveness determinations in
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Five-Year
Reviews (FYR). It provides general guidance for the use of specific protectiveness determinations and
recommends language to be used when drafting a protectiveness statement. The information provided in
this memorandum supplements, but does not supersede, the language in the “Comprehensive Five-Year
Review Guidance,” OSWER No. 9355.7-03B-P (June 2001).

BACKGROUND

An audit by the Office of Inspector General (OIG) entitled “Stronger Management Controls Will
Improve EPA Five-Year Reviews of Superfund Sites” issued February 6, 2012 identified situations where
data provided in a FYR report did not fully support the region's protectiveness determination.
Specifically, the OIG identified situations where the regions did not follow agency guidance for making
protectiveness determinations for remedies under construction and concluded that short-term
protectiveness was not adequately defined in Agency guidance. As a result, the OIG recommended that
the Office of Solid Waste and Emergency Response (OSWER) clearly define the protectiveness
categories used in Agency guidance and ensure that protectiveness definitions are consistently applied
across the Agency.

Internet Address (URL) @ http://www.epa.gov
Recycled/Recyclable @ Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlorine Free Recycled Paper



The purpose of a FYR is to evaluate the implementation and performance of a remedy in order to
determine if the remedy is or will be protective of human health and the environment. Protectiveness is
generally defined in the National Contingency Plan (NCP) by the risk range for carcinogens and the
hazard index (HI) for non-cancer effects. Evaluation of the remedy and the determination of
protectiveness should be based on and sufficiently supported by data and observations. Consistent with
the “Comprehensive Five-Year Review Guidance,” a discussion of this evaluation should be described
and presented in the FYR report, along with the protectiveness determination.

IMPLEMENTATION

To assess the protectiveness of the remedy, it is important to evaluate human health risks, ecological
risks, and the general performance of the selected remedy. To facilitate this evaluation, a technical
assessment of a remedy is conducted to answer the following questions. The answers to these questions
provide a framework for organizing and evaluating the FYR data and information:

Question A —Is the remedy functioning as intended by the decision documents?

Question B — Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of the remedy selection still valid?

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

Evaluating Remedy Protectiveness

For CERCLA sites that require a FYR, a separate protectiveness statement is required for each operable
unit (OU) where the remedial action is currently underway or remedial construction is complete. If the
site is construction complete, a site-wide protectiveness determination is also required and will generally
be the same protectiveness determination as the least protective OU at the site.

The OSWER “Comprehensive Five-Year Review Guidance” defines five protectiveness categories:
protective, short-term protective, will be protective, protectiveness deferred, and not protective. The
following discussion provides general guidance for the use of the specific protectiveness determinations
and recommends language to be used when drafting the protectiveness statement for the FYR report.

Protective

A protectiveness determination of “protective” may be appropriate for remedies where:

o Construction activities are complete and remedy is operating; or

® Construction activities are complete, remedial action objectives (RAOs) have been achieved, and
operation and maintenance activities are occurring.

A protectiveness determination of “protective” is typically used when the answers to Questions A, B and

C provide sufficient data and documentation to conclude that the remedy is functioning as intended and
all human and ecological risks are currently under control and are anticipated to be under control in the



future.

Recommended Language for a Protectiveness Determination of “Protective”

“The remedy at OUX is protective of human health and the environment.”

The Remedial Project Manager should briefly describe in a separate paragraph below the protectiveness

statement the elements of the remedy that protect human health and the environment and how the RAOs
have been met or are being met.

Short-Term Protective

A protectiveness determination of “short-term protective” may be appropriate for remedies where:

© Construction activities are complete and remedy is operating; or
® Construction activities are complete, remedial action objectives have been achieved, and
operation and maintenance activities are occurring. '

A protective determination of “short-term protective” is typically used when the answers to Questions
A, B and C provide sufficient data and documentation to conclude that the human and ecological
exposures are currently under control and no unacceptable risks are occurring. However, the data and/or
documentation review also raise issues that could impact future protectiveness or remedy performance
but not current protectiveness. Examples of scenarios that may result in a short-term protectiveness
determination may include:

No exposure is occurring but institutional controls have not been fully implemented;
Future land use assumptions may have changed;

Engineering performance issues related to the operation of the remedy; or

Monitoring data indicates that remedy will not achieve goals in the anticipated time frame

Recommended Language for a Protectiveness Determination of “Short-Term Protective”

“The remedy at OU X currently protects human health and the environment because (describe the
elements of the remedy that protect human health and the environment in the short-term). However, in
order for the remedy to be protective in the long-term, the following actions need to be taken (describe
the actions needed) to ensure protectiveness.

Will be Protective

A protectiveness determination of “will be protective” may be appropriate for remedies where:
° Construction activities are ongoing
A protective determination of “will be protective” is typically used when the answers to Questions A, B

and C provide sufficient data and documentation to conclude that the human and ecological exposures
are currently under control and no unacceptable risks are occurring in those areas. In addition, answers



to Questions A, B and C also indicate that the remedy under construction is anticipated to be protective
upon completion and no remedy implementation or performance issues have been identified.

Recommended Language for a Protectiveness Determination of “Will Be Protective”
“The remedy at OUX is expected to be protective of human health and the environment upon
completion. In the interim, remedial activities completed to date have adequately addressed all

exposure pathways that could result in unacceptable risks in these areas.”

Protectiveness Deferred

A protectiveness determination of “protectiveness deferred” may be appropriate for remedies where:

J Construction activities are ongoing;
° Construction activities are complete and remedy is operating; or
° Construction activities are complete, remedial action objectives have been achieved, and

operation and maintenance activities are occurring.

This protective determination is generally used when the available information to answer Questions A,
B and C does not provide sufficient data and documentation to conclude that all human and ecological
risks are currently under control and no unacceptable exposures are occurring. Examples of scenarios
that may result in a “protectiveness deferred” determination include:

° A new exposure pathway (e.g., vapor intrusion) has been identified and additional data are
required to determine if an unacceptable risk is occurring;

° An emerging contaminant is present and the current risk has not been evaluated;

o An ecological risk assessment has never been adequately addressed at the site; or

® The toxicity value has changed and it unclear whether the current remedy at a site is protective or

whether the selected remedy can achieve the new risk-based cleanup level.

When a protectiveness deferred determination is made, the protectiveness statement generally discusses
the actions needed to collect the missing information and the timeframe anticipated to complete these
actions. Once the necessary data and/or information are obtained, a Five-Year Review addendum is
typically completed that documents the protectiveness determination for the OU(s) where the
protectiveness had been deferred.

Recommended Language for a Protectiveness Determination of “Protectiveness Deferred”

“A protectiveness determination of the remedy at OU X cannot be made at this time until further
information is obtained. Further information will be obtained by taking the following actions (describe
the actions). It is expected that these actions will take approximately (insert time frame) to complete, at
which time a protectiveness determination will be made.”

Not Protective

A protectiveness determination of “not protective” may be appropriate for remedies where:



© Construction activities are ongoing;

Construction activities are complete and remedy is operating; or

® Construction activities are complete, remedial action objectives have been achieved, and
operation and maintenance activities are occurring.

A protectiveness determination of “not protective” is generally used when the answers to Questions A, B
and C provide adequate data and documentation to conclude that the human and/or ecological risks are

not currently under control. Examples of scenarios that may result in a “not protective” determination
include:

° An immediate threat is present (ex. new exposure pathway identified and it is reasonably likely
to assume that unacceptable exposures are occurring) -

° Migration of contaminants is uncontrolled and poses an unacceptable risk to human
health and the environment; or

o Potential or actual exposure is clearly present or there is evidence of exposure

Recommended Language for a Protectiveness Determination of “Not Protective”

“The remedy at OU X is not protective because of the following issues(s) (describe each issue). The
following actions need to be taken (describe the actions needed) to ensure protectiveness. "

CONCLUSION

A five-year review should determine whether the remedy at a site is or upon completion will be
protective of human health and the environment. The level of effort necessary to conduct a five-year
review is site-specific and should be tailored appropriately for the remedial action and its stage of
implementation.

If you have any questions, please contact David Cooper at (703) 603-8763 or at
cooper.davide@epa.gov.

oe: Barnes Johnson, OSWER/OSRTI
Phyllis Anderson, OSWER/OSRTI
Bruce Means, OSWER/OSRTI
David Cooper, OSWER/OSRTI
John Michaud, OGC
David Kling, FFEO
Construction and Post Construction Management Branch, OSWER/OSRTI
Regional Five-Year Review Coordinators, Regions 1-10
NARPM Co-Chairs
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