5.0 Sherwood, Washington, Disposal Site

5.1 Compliance Summary

The Sherwood, Washington, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title Il
Disposal Site was inspected on May 20, 2015. The tailings impoundment, dam, and diversion
channel were in good condition. The dam inspection and associated piezometer water level
measurements verified that the tailings dam is functioning as designed. A damaged perimeter
sign was replaced in July 2015. Inspectors identified no other maintenance needs or cause for a
follow-up inspection.

5.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the site are specified in the
Long-Term Surveillance Plan for the DOE Sherwood Project (UMTRCA Title 11) Reclamation
Cell, Wellpinit, Washington (U.S. Department of Energy, Grand Junction, Colorado, February
2001) and in procedures the U.S. Department of Energy (DOE) established to comply with the
requirements of Title 10 Code of Federal Regulations Section 40.28 (10 CFR 40.28). Table 5-1
lists these requirements.

Table 5-1. License Requirements for the Sherwood, Washington, Disposal Site

Requirement Long-Term Surveillance Plan  This Report
Annual Inspection and Report Sections 3.3 and 3.4 Section 5.4
Follow-up Inspections Section 3.5 Section 5.5
Routine Maintenance and Emergency Measures Section 3.6 Section 5.6
Environmental Monitoring Section 3.7 Section 5.7

5.3 Institutional Controls

The United States of America, in trust for the Spokane Tribe of Indians, owns the 380-acre
Sherwood site (Figure 5-1). The site was accepted under the U.S. Nuclear Regulatory
Commission (NRC) general license (10 CFR 40.28) in 2001. Because the site is on the Spokane
Indian Reservation, no agreement of transfer was necessary for conveying the property rights to
DOE. However, an agreement for permanent right-of-access and long-term surveillance and
maintenance, which lets DOE fulfill its custodial responsibilities required for UMTRCA Title 11
sites, was executed between the Tribe and DOE. Institutional controls at the site include federal
ownership of the property and the following features that are inspected annually: a site marker,
boundary monuments, and warning/no-trespassing signs.

5.4 Inspection Results

The site, located near Wellpinit, Washington, was inspected on May 20, 2015. (Inspectors spent
the previous afternoon at the site with D. Wood, Spokane Tribe of Indians wildlife and weed
control manager, to examine noxious weeds and discuss eradication efforts.) The inspection was
conducted by D. Traub and L. Sheader of the DOE Office of Legacy Management support
contractor. The following visitors attended portions of the 2015 Sherwood annual inspection:
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T. Petrosky, DOE Site Manager

R. Evans, NRC Region 1V, Repository and Spent Fuel Safety Branch
D. Smith, U.S. Bureau of Indian Affairs

S. Pachernegg, Washington State Department of Health

B. Stasney, Washington State Department of Health

R. Connolly, Spokane Tribe of Indians Superfund Coordinator

F. Kirshner, Spokane Tribe of Indians

R. Barnes, Dawn Mining Co.

W. Lyle, Dawn Mining Co.

L. Miller, Consultant, Dawn Mining Co.

The purposes of the inspection were to confirm the integrity of the visible features at the site, to
identify changes in conditions that might affect site integrity, and to determine the need, if any,
for maintenance or additional inspection and monitoring. Numbers in the left margin of this
report refer to items summarized in Table ES-1 of the “Executive Summary.”

5.4.1 Site Surveillance Features

The locations of site surveillance features are shown on Figure 5-1. Inspection results and
recommended maintenance activities associated with site surveillance features are presented in
the following subsections. Photographs to support specific observations are identified in the text
and on Figure 5-1 by photograph location (PL) numbers. Numbers in the left margin of this
report refer to items summarized in Table ES-1 of the “Executive Summary.”

5.4.1.1 Site Access and Entrance Gates

The site and adjacent lands are part of the Spokane Indian Reservation. The U.S. Bureau of
Indian Affairs maintains Elijah Road, the all-weather site road over which DOE has permanent
right-of-access. Two double-swing steel gates across the road control access to the disposal site
and the nearby Sherwood mill area and Tribe-owned facilities. Both gates were open at the time
of the inspection.

5.4.1.2 Perimeter Signs

Six warning or perimeter signs, designated P1 through P6, are located along the site boundary at
likely access points around the site. The signs are attached to steel posts set in concrete. Sign P2
was damaged due to delamination. Although it was still legible, the sign was replaced in

July 2015. The other signs were in good condition.

5.4.1.3 Site Marker and Boundary Monuments

One granite site marker is located on the southwest side of the site where the access road lies
closest to the site boundary. The marker was in excellent condition (PL-1).

Six boundary monuments set in concrete define the site boundary (PL-2). Boundary monument
BM-3A, located near the granite site marker, is bent but does not need to be repaired. Because
surrounding vegetation had made it difficult to locate some of the monuments, metal t-posts have
been installed at each monument location. Boundary monuments BM-1 and BM-5 were verified
to be in good condition during the July 2015 groundwater sampling event.
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Figure 5-1. 2015 Annual Inspection Drawing for the Sherwood, Washington, Disposal Site
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5.4.1.4 Monitoring Wells and Piezometers

Three monitoring wells are located on the site, designated 2B, 4, and 10. The wells were secure
and in good condition. A bollard at monitoring well 4 was damaged but does not need to be
replaced because the well is in a remote location.

As part of the dam safety inspection program, four piezometers, designated PZ-1 through PZ-4,
were installed in November 2000 along the crest of the tailings dam at a depth equivalent to the
base of the dam. All piezometers were secure and in good condition.

5.4.2 Inspection Areas

In accordance with the Long-Term Surveillance Plan (LTSP), the site is divided into three
inspection areas (referred to as “transects” in the LTSP) to ensure a thorough and efficient
inspection. The inspection areas are: (1) the cover of the tailings impoundment; (2) the diversion
channel and impoundment dam face; and (3) the remainder of the area inside the site boundary
and the outlying area.

Within each area, inspectors examined the specific site surveillance features. Inspectors also
looked for evidence of erosion, settling, slumping, or other disturbances that might affect the
site’s integrity, protectiveness, or long-term performance.

5.4.2.1 Cover of the Tailings Impoundment

The cover of the 100-acre tailings impoundment, completed in 1996, consists of 12 to 20 feet of
uncompacted soils. During site reclamation, surface soils were seeded and planted with native
shrubs, forbs, grasses, and trees (PL-3 and PL-4).

A small, shallow channel developed by runoff from the cell top is present near the southeast
corner of the cell. Runoff has scoured the channel down to the quartz monzonite bedrock and
discharges into a riprap-armored swale located east of the tailings dam. The channel is stable and
is not over an area containing tailings; however, it will continue to be monitored to ensure that it
does not affect the integrity of the cell.

A gully has formed along a site road near perimeter sign P2. This erosion is not impacting site
features or access but will continue to be monitored. The gully has not increased in size
appreciably since the previous inspection in July 2014.

Designers of the cell predicted that some settlement would continue after the uncompacted cover
was put in place, and that the cover would be self-healing with regard to impacts from freezing
and thawing, biointrusion, and settlement. The area of greatest settlement is referred to as

Pond 1. The plant species present indicate that there is year-round moisture below the surface of
the pond area. Other minor depressions, designated as Ponds 2, 3, and 4, were dry. The shallow
ponds are considered to be a favorable feature on the impoundment cover because the moisture
will help sustain the vegetation on the cover and promote evapotranspiration. DOE will continue
to monitor the surface for unusual settlement features to verify the cover’s integrity and ensure
that the impoundment is performing as designed.
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5.4.2.2 Diversion Channel and Impoundment Dam Face

The riprap-armored diversion channel around the tailings impoundment was in good condition.
The channel was designed to allow trees to grow and stabilize the surfaces, and their presence in
the channel is not expected to hinder the channel’s ability to convey design flows. VVolunteer
plant intrusion within the diversion channel, including trees, is evident in most areas of the
channel (PL-5). Sediment deposition is evident in places on the west leg of the diversion channel
but does not interfere with the channel’s design function. Upslope areas that have contributed to
the sedimentation have stabilized with vegetation. Two permanent wetland areas have formed
along the bottom of the east side of the channel due to seeps that are present in those areas.
Wildlife, buffalo, and horse trails cross the channel at numerous locations and have caused
displacement of the diversion channel riprap in several places. These disturbances will be
visually monitored for erosion, but are not in areas that would impact the tailings impoundment.

The tailings embankment on this site is classified as a dam because of the volume of impounded
water contained in the tailings, so an annual dam safety inspection is required by the LTSP to
ensure continued compliance with the National Dam Safety Program Act.

The tailings dam face was inspected in accordance with the Dam Inspection Checklist included
at the end of this report. No evidence of seepage, slumping, erosion, wetland vegetation, or
instability was observed. Water levels in the four piezometers measured in July 2015 are
presented in Table 5-2. These annual measurements, collected since the piezometers were
installed in 2000, provide a direct means of determining moisture conditions in the dam. Steadily
increasing water levels in any of the piezometers could indicate a potential problem with the
performance of the dam. In July 2015, piezometers PZ-1, PZ-3, and PZ-4 contained minimal
water, which may represent condensation or infiltration in the bottom cap of the casing string.
Piezometer PZ-2, which normally contains 1 to 3 feet of water, contained 0.78 feet of water. On
the basis of the 2015 piezometer measurements, the tailings dam is considered to be in an
unsaturated condition.

Table 5-2. 2015 Piezometer Water Depths at the Sherwood, Washington, Disposal Site

Piezometer Total Depth of a Water L§V9| Depth of Water
Piezometer (feet) (feet) (feet)
PZ-1 22.47 22.09 0.38
PZ-2 62.95 62.17 0.78
PZ-3 67.53 67.40 013
PZ-4 22.62 21.82 0.80

#Measured from the top of the inner casing.

The tailings dam face has a rock cover consisting primarily of highly durable quartz monzonite.
The rock appeared to be in excellent condition. The face was designed to allow vegetation,
including mature trees, to establish and stabilize the surface and prevent erosion. Consequently,
the presence of this vegetation does not diminish the function of the dam, and the dam will not
be compromised if the rock cover eventually degrades. The dam face is thickly vegetated (PL-6).
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5.4.2.3 Remaining Area inside the Site Boundary and the Outlying Area

Ponderosa pine forest constitutes most of the area outside of the diversion channel. The
surrounding lands are part of the Spokane Indian Reservation and are used for timber harvesting
and wildlife habitat. No residences are located within 0.25 mile of the site boundary. A vacant
metal building, left in place from earlier milling operations, is about 500 feet west of the western
site boundary. No new development was evident east of the site along Elijah Road.

5.5 Follow-up Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed. No
need for a follow-up inspection was identified during the inspection.

5.6 Routine Maintenance and Emergency Measures

Damaged perimeter sign P2 was replaced in July 2015. No other maintenance needs were
identified.

Emergency measures are corrective actions that DOE will take in response to unusual damage or
disruption that threatens or compromises site health and safety, security, integrity, or compliance
with 40 CFR 192. No emergency measures were required.

5.7 Environmental Monitoring
5.7.1 Groundwater Monitoring

Groundwater compliance monitoring is not required at the Sherwood site. However, as a best
management practice stipulated in the LTSP, DOE conducts limited groundwater monitoring for
several indicator parameters. Samples are collected annually from background well 2B north of
the tailings impoundment and from downgradient wells 4 and 10 near the base of the tailings
dam. Samples are analyzed for sulfate, chloride, and total dissolved solids. Sulfate and chloride
are the primary indicator parameters.

Groundwater sampling was conducted on July 14, 2015, and the results are presented in

Table 5-3. Groundwater constituent concentrations continue to be less than the action levels for
confirmatory sampling, and no upward trends are apparent. These results demonstrate that
leachate from the tailings impoundment has not entered site groundwater.

Table 5-3. 2015 Groundwater Quality Results for the Sherwood, Washington, Disposal Site

. Water Qualit Background Downgradient Downgradient
Constituent Crite%ona g gB g4 %O
Chloride, mg/L 250 1.8 0.4 1.1
Sulfate, mg/L 250 3.6 18 30
TDS, mg/L N/A 220 340 620

% State of Washington water quality criteria used as action levels.

Key: mg/L = milligrams per liter; N/A = not applicable; TDS = total dissolved solids
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5.7.2 Vegetation Monitoring

The LTSP requires annual visual inspections of the cell’s vegetated cover to ensure that it
satisfies erosional stability criteria and is self-sustaining. Vegetation on the cell cover includes
native shrubs, forbs, grasses, and trees. The vegetation appeared to be heavily grazed, especially
adjacent to Pond 1. It will continue to be monitored.

Small populations of six species of listed noxious weeds have been found at the Sherwood site.
DOE sprayed weeds with herbicides in 2015. Biological control insects have been released in the
past and have established self-sustaining populations for ongoing control. An assessment of the
site in 2015 verified that biological control insects continue to be effective in controlling two of

the weed species.

5.8 Photographs

Photograph

Location Number Azimuth Description
PL-1 0 Granite site marker.
PL-2 0 Boundary monument BM-3.
PL-3 120 Disposal cell surface from west, Pond 1.
PL-4 185 Disposal cell surface from dike road, view to south-southwest.
PL-5 240 Diversion channel, west side of dike road
PL-6 130 Face of tailings dam, view to east.
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SHE 4/2015. PL-2. Boundary monument BM-3.

U.S. Department of Energy 2015 UMTRCA Title 11 Sites Annual Report
November 2015 Sherwood, Washington
Page 5-9



SHE 4/2015. PL-3. Disposal cell surface from west, Pond 1.

SHE 4/2015. PL-4. Disposal cell surface from dike road, view to south-southwest.
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SHE 4/2015. PL-6. 5/2015. Face of tailings dam, view to east.
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Dam Inspection Checklist
Sherwood, Washington, UNMITRCA Title IT Disposal Site

Date of Inspection _ May 20. 2015

Inspector ___ David Traub Organization _Stoller Newport News Nuclear

Piezometer water levels measured during groundwater monitoring event July 14, 2015,
* All depths in feet. TOC is Top of Casing.

Piezometer PZ-1 fluid level (TOC to top of flnid): 22.09 Fluid amount: (.38
Total depth 22 47

Piezometer PZ-2 fluid level (TOC to top of fluid)  62.17 Fluid Amount: (.78
Total depth 62.95

Piezometer PZ-3 fluid level (TOC totop of flid) 67.40 Fluid Amount: 0.13
Total depth 67.53

Piezometer PZ-4 fluid level (TOC to top of fluid)  21.82 Fluid Amount: 0.80
Total depth 22.62

Was evidence of significant seepage observed on the dam face? No
If yes discuss in report.

Was evidence of significant slumping observed on the dam? No
If yes discuss in report.

Was evidence of significant erosion observed on the dam?  Ne
If yes discuss in report.

Was vegetative growth that could compromise dam stability observed? Neo
If yes discuss in report.

Was any condition that presents an imnunent hazard to human health and
safety or to the environment observed? No
If yes immediately contact the following:

DOE Site Manager: Terry Petrosky (970) 248-6041

NRC Operations Center: (301) 951-0550

Spokane Tribal Police/Sheniff: (509) 258-4400

State Department of Ecology—Dam Safety Office: (360) 407-6625

Followingz completion of the nspection. this Dam Inspection Checklist 15 to be sent to:
James DeMay, 360) 407-6603, jaded6l @ecy.wa sov Washington Department of Ecology, Dam Safety Office

David Traub
Inspector Signature: Pad Tk 2015.00.00 132354 0502 Date:
Revised September 2015
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