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INTRODUCTION

Energy Northwest has undertaken this Phase 1 Environmental Site Assessment (ESA)
of the Packwood Lake Hydroelectric Project (Project) property and facilities as part of
the Water Quality Study Plan in support of re-licensing. The Project is located in Lewis
County, Washington, mostly within the Gifford Pinchot National Forest. The physical
address is 179 Powerhouse Road, Packwood, Washington 98361.

The Project was licensed by the Federal Power Commission (now called the Federal
Energy Regulatory Commission or FERC) on July 7, 1960 (effective March 1, 1960).
The Project consists of an intake canal, a concrete drop structure (dam) and intake
building on Lake Creek located about 424 feet downstream from the outlet of Packwood
Lake, a 21,961-foot system of concrete pipes and tunnels, a 5,621-foot penstock, a
surge tank, and powerhouse with a 26,125 KW turbine generator. Water discharged
from the Project is returned to the Cowlitz River via a tailrace channel. Power from the
Project is delivered over an 8,009 foot, 69 KV transmission line to the Packwood
substation owned by Public Utility District No. 1 of Lewis County. The Project began
commercial operation in June 1964.

PURPOSE AND SCOPE

The purpose of this Phase 1 ESA was to assess, on the basis of readily available
information: (1) past and present land use practices and Project operations; (2) the use,
storage, generation, and disposal of petroleum products and hazardous materials and
wastes at the Project; and (3) the potential presence of soil and groundwater
contamination from Project and offsite sources. This assessment was accomplished by
a reconnaissance of the Project facilities and property, overview survey of near-by
areas, a review of publicly available records, interviews of pertinent individuals, and a
review of pertinent documentation presently and readily available from Energy
Northwest's files. The near-by areas are defined as portions of the Gifford Pinchot
National Forest within ¥4 quarter mile of the Project, and neighboring properties and
facilities, also within % mile of the Project boundary.

The scope of work included:

Review of pertinent, available documents and maps regarding local geologic and
hydro-geologic conditions.

Review and interpretation of available historical aerial photographs of the Project
boundary through readily available sources.

Review and interpretation of historical information from readily available sources,
to determine land use for the past 50 years that could have involved the
manufacture, generation, use, storage, and/or disposal of petroleum products or
hazardous materials/wastes.

Review of current state and federal lists of known or potential hazardous waste
sites or landfills, and sites currently under investigation for environmental
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violations located within the Project boundary and within one mile of the Project
boundary, depending on the nature of the list reviewed including:
o U.S. Environmental Protection Agency (EPA) National Priorities List (one-
mile radius)
o U.S. EPA Comprehensive Environmental Response, Compensation and
Liability Information System (CERCLIS) List (one-half mile radius)
o0 U.S. EPA Resource Conservation Recovery Act (RCRA), RCRA Info
System (Project and Packwood area)
o0 U.S. EPA Enforcement and Compliance History Online (ECHO) list
(Project and Packwood area)
o National Response Center Emergency Response Notification System
(ERNS) List (Project and Packwood area)
o Ecology Listing of Registered Underground Storage Tanks (Project and
Packwood area)
o Ecology Leaking Underground Storage Tank Sites List (Project and
Packwood area)
0 Ecology Hazardous Sites List (Lewis County)
o Ecology Hazardous Waste Investigation and Toxics Cleanup Program —
Confirmed and Suspected Contaminated Sites Report (Lewis County)
o Ecology Solid Waste Facilities Database (Lewis County)
Interviews of Energy Northwest employees for information regarding the land use
history of the Project and past and present practices regarding use, storage, and
disposal of petroleum products and hazardous materials and wastes. Plant
employees contacted were Randy Crawford, Station Lead and Jerry Baker, Plant
Operator. Richland-based employees Dan Ross, Project Manager and Bill Kiel,
Principal Licensing Engineer were contacted. Jim Chasse, a former Energy
Northwest employee, was also contacted.
Preparation of this report includes describing the research performed and
presenting the findings, recommendations and professional opinions regarding
the potential for environmental contamination of the site.

LIMITATIONS

This Phase | ESA did not assess wetlands; structural, mechanical, or electrical systems;
presence of asbestos containing materials; lead-containing coatings; indoor air quality;
environmental regulatory compliance; worker health and safety issues; or perform
sampling or analysis for asbestos, radon, lead-containing paint, lead in drinking water,
or environmental media. Structures and property at private residences and portions of
the densely vegetated areas were not entered.

PROJECT LOCATION AND DESCRIPTION
The Project address is 179 Powerhouse Road, Packwood, Washington. The Project is

located in Lewis County, largely within the Gifford Pinchot National Forest. A General
Location map showing Project features and Project boundary maps are provided in
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Appendix A. Land use in the Project vicinity includes uses associated with the national
forest, residential, commercial, and industrial.

The Project boundary includes 503.25 acres of Forest Service land and approximately
21 acres of Energy Northwest owned land. The boundary includes Packwood Lake up
to an elevation of 2,860 feet MSL and the intake canal, intake structure, drop structure,
pipeline and tunnels, penstock, powerhouse area, tailrace, and transmission line. The
transmission line is located on Energy Northwest property (3,873 feet along the Project
tailrace), State of Washington right-of-way for Highway 12 (3,361 feet); Forest Service
land (748 feet within the area described as the powerhouse area); and Lewis County
property (27 feet).

A summary description of the Project structures follows:

Packwood Lake

Located within the Gifford Pinchot National Forest, Packwood Lake was formed when a
large mass of soil and rock slid off Snyder Mountain and dammed Lake Creek. Water
that originates as rainfall and snowmelt in the Goat Rocks Wilderness Area and the
Cascade Mountains drains into Packwood Lake (surface area of 452 acres at elevation
2,857 feet MSL). Packwood Lake and Lake Creek are bounded on the southwest by
Snyder Mountain, elevation 5,011 feet. During the recreation season, May 1 through
September 15, Packwood Lake is maintained at its approximate natural elevation (2,857
feet MSL). During the remainder of the year, the existing FERC license allows lowering
the lake level not more than eight feet below the summer lake level down to an
elevation of 2,849 feet MSL.

Intake Structure

The Project intake structure is located approximately 424 feet downstream from the
outlet of Packwood Lake. This structure houses two sets of trash racks that protect the
intake from debris and are inspected weekly. There are two nine-foot wide self-cleaning
traveling fish screens that consist of a wire cloth with a 4 x 4 mesh (wires per inch). If
differential pressure goes up because the screens need cleaning, the screens rotate
automatically. A fixed wheel gate controls the water entering the 72-inch pre-tensioned
concrete pipeline. Booms are located at the lake entrance to the intake canal and
across the intake area to prevent large debris from blocking the trash racks and to
prevent access by boats. The intake structure also houses a 24-inch fish water release
pipeline with a remote controlled butterfly valve for metering and releasing water into
Lake Creek.

Drop Structure

A concrete drop structure (dam) is located across Lake Creek, a short distance
downstream from the discharge of Packwood Lake and adjacent to the intake structure.
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The drop structure is overtopped at elevation 2,858.5 feet MSL and excess runoff is
directed down Lake Creek.

Pipeline

Approximately 16,759 feet of 72-inch pipe and two tunnels convey water from the lake
to the surge tank. The 72-inch pre-tensioned concrete pipeline is buried under a
minimum of four feet of cover on a pipeline bench varying between 20 and 150 feet in
width depending upon terrain.

Tunnels

Two tunnels carry Project waters in areas where the steep terrain or unstable material
made construction of a pipeline undesirable. The first tunnel, located approximately
1,299 feet downstream from the outlet of Packwood Lake, is approximately 1,730 feet
long and is lined in a circular configuration with a six-foot diameter. The second tunnel,
located approximately 4,741 feet below the downstream outlet of Tunnel No. 1, is
roughly 3,202 feet in length and is partly lined with concrete in a configuration with
rectangular walls and an arch ceiling.

Surge Tank and Penstock Isolation Valve

The Project’s surge tank is 14 feet in diameter and rises approximately 191 feet above
the pipeline invert and approximately 135 feet above ground level. The inner diameter
of the tank is 5 feet, 6 inches. The penstock isolation (butterfly) valve house is located
at the base of the surge tank and is the downstream terminus of the 21,690-foot conduit
from Packwood Lake.

Penstock
The steel penstock extending from the surge tank to the powerhouse is approximately
5,621 feet long and is buried throughout its course from the surge tank to the

powerhouse. There are nine manholes providing access to the pipe.

Raw Water Tank and Constant Head Tank

The raw water tank is connected to the penstock and provides fire suppression and
backup cooling water supply. The constant head tank is located above the powerhouse
and prevents over pressurization of the cooling water system. Any excess overflow
water from the constant head tank will flow into Snyder Creek, which runs south of the
powerhouse into Hall Creek.

Powerhouse

The Project powerhouse is located near the community of Packwood with the power
production portion 43 feet below ground and the control building and office above
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ground. Associated with the powerhouse are a fireproof storage building,
warehouse/maintenance shop, warehouse storage yard, and storage sheds for the lawn
mowers, ATVs, and snowmobiles.

Turbine Generator

Once inside the powerhouse, the penstock water is separated into two streams that are
each directed at the turbine runner (water wheel) through needle valves with jet
openings approximately 8-3/4 inches in diameter. The turbine runner is directly
connected by means of a horizontal shaft to a 26,125-kilowatt electric generator that
converts the mechanical energy into electrical energy. A Woodward hydraulic governor
and a solid-state ABB excitation system control the turbine generator unit.

Tailrace

The powerhouse turbine flow is released into a constructed stilling basin (re-regulating
pool) that leads to an asphalt-lined tailrace channel. The tailrace channel is trapezoidal
in shape, with the top of the asphalt lining having a width of approximately 29 feet and
the base having of width of approximately 9 feet. The average depth of the lined part of
the tailrace is 5-3/4 feet. The length of the flume over Hall Creek is 356 feet, and the
length of the culvert under U.S. Highway 12 is 200 feet.

The original tailrace channel was approximately 8,100 feet in length. However, the
Cowlitz River changed its channel and as a result, approximately 1,400 feet of the
tailrace was washed out, including a fish barrier that had been installed to keep fish
from entering the tailrace. The tailrace is now approximately 6,690 feet in length and
discharges the water to a side channel of the Cowlitz River. The tailrace is fenced in
some portions for safety.

Switchyard

In the switchyard there are two large transformers, a main 40 MVA step-up transformer
and a 24 MVA spare transformer. There are two small transformers, a station service
transformer and a 4160 volt transformer that takes power generated by the plant and
steps it down for use at the intake structure. There are also two SF6 breakers used as
main station breakers that will open to disconnect the 69 KV line.

Transmission System

The power from the Project is delivered over an 8,009 foot, 69 KV transmission line to
the Packwood substation owned by Public Utility District No. 1 of Lewis County

GEOLOGY AND SOILS

The Project is located in portions of Sections 13, 21, 22, 23, and 24 of Township 13
North, Range 9 East and portions of Sections 18, 19, 20, 21, 27, 28, 33, and 34 of
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Township 13 North, Range 10 East, in Lewis County, Washington. Topographic
coverage of the Project and vicinity are provided by the United States Geological
Survey (USGS) Packwood, Washington and Packwood Lake 7.5 by 15 minute
topographic map quadrangles.

The Project is located just west of the crest of the Cascade Mountains and south of Mt.
Rainier in central Washington near the community of Packwood (elevation 1,050 feet
MSL). Packwood Lake (452 acres) is located in a mountainous region about 5 miles
east of the town at an elevation of 2,857 feet MSL. The lake is bounded on both the
east and west by mountains with ridge top elevations of approximately 5,000 feet or
higher. Snyder Mountain (elevation 5,011 feet MSL) is located immediately west of the
lake.

The lake is located at the lower end of the Upper Lake Creek valley midway between
the Goat Rocks and the Cowlitz River. A number of small streams flow into the lake but
the primary source of water is Upper Lake Creek that originates from Packwood Glacier
and other snowfields on the flanks of Old Snowy Mountain (Goat Rocks). Packwood
Lake is drained by Lake Creek, a tributary of the Cowlitz River, and the Packwood
Project. Upper Lake Creek and Lake Creek have a northwest — southeast trend in
parallel with the other streams in the area (e.g., Coal Creek, Hager Creek, and Johnson
Creek).

Packwood Lake was formed by the Snyder Mountain landslide that blocked the valley
and caused the lake impoundment. Radiocarbon dates from two snags near Agnes
Island indicate that the lake was impounded approximately 1,100 years ago. Although
the lake owes its current appearance to the Snyder Mountain landslide, erosion by
alpine glaciers and interglacial streams common to the Cascade Mountains are
responsible for the overall look of the Packwood Lake basin and Upper Lake Creek
valley.

In the Packwood area, the oldest pre-Tertiary rocks are not exposed. The closest
exposure is the Russell Ranch Formation (Cretaceous-Jurassic) that is exposed in the
Tieton River drainage and Rimrock Lake areas about 20 miles east of the Project. This
unit consists of deformed interbedded lithofeldspathic sandstone and mudstone, with
lesser amounts of conglomerate and greenstone, minor chert, and green tuff.

The Ohanapecosh Formation is presumed to unconformably overlie the Russell Ranch
Formation in the Packwood area. This early to middle Oligocene unit is comprised of
altered basaltic and andesitic lava flows and dacitic and andesitic volcaniclastic rocks
including breccias, tuffs, siltstones, sandstones, and conglomerates. This unit is
pervasive in the area and is exposed on the southwest side of the lake and along Upper
Lake Creek valley.

Unconformably overlying the Ohanapecosh Formation is the late Oligocene to early

Miocene volcanic sediments of the Stevens Ridge Formation and other unnamed early
Miocene volcanic sediments. The Stevens Ridge Formation is comprised of rhyodacite
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ash flow tuff and well-bedded volcanic sandstone, conglomerate, siltstone, and tuff.

This formation is found along the eastern side of the lake and above the pipeline route.
The unnamed early Miocene unit consists of gently dipping tuffaceous siltstone and
sandstone, locally carbonaceous, with interbedded tuff and tuff breccia, and felsite.
These Miocene volcanic sediments are found along much of the Lake Creek drainage, a
portion of the penstock route, and in places along the pipeline route.

The Oligocene and Miocene stratified rocks have been modified by injection of
Oligocene to Pliocene intrusive rock in the Packwood area. These intrusive andesites
form shallow stocks and plugs, dikes, dike swarms, and sills throughout the area.
These intrusive rocks can be found along much of the pipeline and penstock route.

Pliocene — Pleistocene volcanic rocks can also be found overlying the older units.
These units include the mafic rocks of Hogback Mountain, the dacite of Snyder
Mountain, and the andesite of the Goat Rocks. The andesite of Goat Rocks is the
remnant of the Goat Rocks stratovolcano and can be found in the Project area south of
the lake on the ridge between Snyder Mountain and Johnson Peak. Of similar age is
the basalt of Hogback Mountain that occurs approximately 10 miles east of the lake in
the White Pass area. These basalts formed a shield volcano on the northern flank of
the Goat Rocks stratovolcano. The slightly younger dacite of Snyder Mountain erupted
just west of Packwood Lake and consists of a series of thin flows. This unit can be
found at the summit of Snyder Mountain and its southwestern flank.

Holocene eruptions of the Cascade volcanoes (i.e., Mount Rainier, Mount St. Helens,
Mount Mazama) have deposited tephra throughout the Packwood area. These tephras,
where preserved, can be found within the soils of the Project area. There are no major
geologic faults mapped under the Project facilities. The nearest mapped faults are
those of Butter Creek and Muddy Fork located in the mountains north of the Cowlitz
River.

Landslides are frequently identified in the Cascade Mountains and there are several
large landslides that have been mapped in the Packwood area. These slides are likely
the result of steep terrain, unstable materials, and the glacial/interglacial climate of the
area (i.e., freeze-thaw, saturated sediments, etc.). The Project intake building, drop
structure, and the upper pipeline route were constructed in the now-stable landslide
debris that was deposited when Packwood Lake was formed. These structures are
frequently inspected and have not shown any deformation that is attributable to
landslide movement or settlement.

PAST LAND USE IN THE PROJECT BOUNDARY AND VICINITY

Historic Information

Much of the Project is within the Gifford Pinchot National Forest. The Project boundary
includes Packwood Lake, a naturally formed lake. Following is a history related to
usage of the lake area.
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The first know usage of the lake area was by the Cowlitz Indians (Taithapam people),
beginning with the onset of trout spawning sometime during late spring to early summer.
As the season progressed, additional resources such as huckleberries became
available in the surrounding hillsides. Later when access to the upper elevations of the
Goat Rocks area was possible, additional forays were made to hunt game. The
procurement of resources in the vicinity of Packwood Lake probably ended at about the
time the fall fish runs began in the upper Cowlitz River.

By 1900, local non-native settlers were using the lake for recreation and to catch fish.

In 1907, the Portland Railway Light and Power Company (now Portland General
Electric), started preliminary surveys for construction of a hydroelectric power plant at
Packwood Lake. The Valley Development Company, a subsidiary of the power
company, began construction of a trail to the lake in 1910, and a temporary power plant
(dismantled and removed to Portland in 1920) was put in on Snyder Creek. Remnants
of the tramway hoist house were identified in 1980, near the location of the Project’s
surge tank. Other facilities related to the Valley Development Company were identified
in 1990 and include a telephone line, road and flume bed, and road/flume bridge. Also
in 1910, four log buildings were constructed on the southwest side of Lake Creek near
the footbridge: a cook house, two bunk houses, and an office building. One of the
buildings, Packwood Guard Station #1166, still stands on the site. The other three
buildings no longer exist; one building was destroyed by fire and two were dismantled in
the 1930s.

By 1917 the Forest Service established a public campground at Packwood Lake and at the
same time assumed ownership of the Valley Development Company holdings at the lake.
The popularity of the lake among anglers led to the development of a tent camp resort near
the outlet in 1921. In 1936, a two-story cedar lodge was constructed, complete with store,
kitchen, and dining area. Also constructed were a floating dock and a boathouse. Row
boats were used by anglers. Eleven small wood cabins were erected. Electricity to the
resort was originally provided by a water-driven generator on Lake Creek. In 1972, the main
lodge, the utility room, and the boiler building were damaged by fire. In 1974, most of
the old cabins were removed. The boat concession, with boat house and dock,
continued until 1991. Today there are no extant structures or intact garbage dumps
from the Packwood Lake Resort site.

Three historical trails are located in the area: Trail #69 “Three Peaks Trail” first appears
on a 1924 map and portions are currently maintained near the end of Road 1266 to
Mosquito Lake. Trail #78 “Packwood Lake Trail” was built in 1909 by employees of the
Valley Development Company; was re-routed in 1963-1964 and is currently maintained.
Trail #81 “Upper Lake Trail” was first noted on a 1931 map and runs along the east side
of Packwood Lake and is currently maintained. During Project construction, Energy
Northwest constructed approximately 3.5 miles of permanent road (Forest Road 1260).
In addition, Energy Northwest constructed a new parking lot located at the end of the
access road to accommodate a minimum of 50 cars and five trailers.
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Tailrace and Transmission Line

In addition to being within the Gifford Pinchot National Forest, the tailrace and
transmission line are located on properties that were rural residential, and in the
community of Packwood, properties that could have been commercial and/or industrial.

Historic Spill Information

A review of Project files indicates that two spills were reported to Ecology and the
National Response Center since the Project began operations in 1964. These included
a spill to the Cowlitz River on January 11, 1977 and a spill to the stilling basin, tailrace
and possibly the Cowlitz River on May 31, 1985. In addition, a transformer oil release
occurred in the switchyard in early 1992, a transformer oil spill occurred as a result of a
main transformer failure on November 19, 2001, and a de minimus spill to the discharge
canal exit from the powerhouse to the stilling basin occurred on October 27, 2004.

The 1977 spill occurred when the generator bearing oil cooler lost approximately

200 gallons of oil to the stilling basin, which subsequently discharged to the tailrace and
the Cowlitz River. Less than 100 square feet of emulsified oil was observed in the
stilling basin and tailrace. Only approximately 30 percent of the area of the basin was
covered by a sheen; with an extremely light coating of oil observed on the riprap
surrounding the stilling basin as it discharges to the tailrace. Midge-type insects were
noted to be entrapped in the oil. There did not appear to be an impact to a great blue
heron, a merganser duck and fish in the stilling basin. Oil sheens and congealed oil
trapped in the aquatic vegetation were observed during an inspection of the tailrace
between Highway 12 and the Cowlitz River. No impact or oil sheens were observed
during two surveys completed on the Cowlitz River. At the fish barrier weir, oil scum
was noted and one dead white fish was collected. An environmental assessment
completed on January 13 noted four coho yearlings, nine Chinook fry, and one sculpin
were lost in the gravel delta below the barrier; however, the cause was more likely a
result of stranding when the Project shut down. Oil samples were collected on January
13, and the following results were obtained.

Location Concentration of oll
and grease (mg/L)

Stilling basin, right bank near discharge to tailrace (northeast 872.9

edge)

Stilling basin, left bank near discharge to tailrace (southwest 8

edge)

End of tailrace at fish batrrier, river side 131.79

Cowlitz River approximately 10 feet upstream from tailrace 7.1

outlet

Cowlitz River just downstream from tailrace outlet 25.7
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As a result of the spill, the Project developed an oil spill contingency plan, which was
submitted to Ecology on February 18, 1977. Ecology claimed $100 damage for the fish
loss, but did not assess a penalty.

The May 31, 1985 oil spill was the result of a governor malfunction when a control oll
pipe failed, allowing oil to escape onto the turbine deck of the powerhouse, and
subsequently into the stilling basin and tailrace. An estimated 80 to 100 gallons
escaped containment in the powerhouse because a plug was inadvertently not in place.
Investigation of the Cowlitz River bank below the tailrace revealed no trace of oil.

In 1992, transformer oil was released as a result of a leaking gasket. The oil was
contained within the switchyard. Soil samples were taken, and the results were below
the then state and federal soil contamination standards. There were no polychlorinated
biphenyls in the soil. A decision was made to leave the stained soil in place, as the
underlying soil was clay.

On November 19, 2001, a spill occurred in the switchyard as a result of a main
transformer failure. Approximately 20 gallons of oil bled out the top of the transformer.
Because it was a rainy day, the spill spread throughout the switchyard. Oil absorbent
and booms were used to contain and clean up the spilled material. No trace of the spill
remained on a visual inspection of the transformer yard.

On October 27, 2004, plant personnel were pumping down the sump pit in the
powerhouse. An observer, in radio contact with the operator, was monitoring the
discharge. The observer reported an oily sheen at the discharge canal exit, and
pumping was stopped immediately. The sheen was contained and oil absorbent was
used to collect any oil; no visible stain was observed on the absorbent. The size of the
sheen was estimated to be about 32 square feet, caused by one to two tablespoons of
oil. The plant was shut down at the time of the incident. The release was fully
contained in the discharge canal. Because of the de minimus amount and immediate
collection, no report was made to Ecology or the National Response Center.

Starting in 2004, storm water inspections have been performed by Energy Northwest
Regulatory Programs staff. A review was made of quarterly storm water inspection
reports. In September 2004, oil-stained soil was observed in the shed for rolling stock,
in warehouse storage yard area, under the ATVs. However, probing of the soil
indicated that this was “surface-deep,” and did not extend beyond the storage shed.
Staff placed oil absorbent sheets under the vehicles. Later reports indicate that the
sheets were replaced with drip pans. In March 2005, oil-stained concrete was observed
under the snowmobiles. Staff placed oil absorbent under the snowmobiles, which was
later replaced with drip pans. No evidence was observed of oil or hazardous material
spills in the powerhouse, intake structure area, at the lake, on trails and access roads,
in the transformer yard, in the warehouse, in the tailrace, in the surge tank area, or
along portions of the transmission line.
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CURRENT LAND USE

The Project began operations in 1964, and there has been little change in the structures
and equipment used in power operations. The Project access road (pipeline bench
road) extends vehicle access from Forest Service Road 1260 to a point approximately
two miles from the lake. Public access on foot, horseback, or by all terrain vehicles is
provided around Energy Northwest’'s vehicle gate to the pipeline bench road.

The Project is located largely within the Gifford Pinchot National Forest. The Goat
Rocks Wilderness Area adjoins the Project in the Packwood Lake area. The upper
portions of the Project, including the facilities at Packwood Lake, are not accessible by
road and motorized boats are prohibited on the Lake.

The community of Packwood is largely residential, with small businesses, gas stations,
grocery, a fire station, former elementary school, Washington State Department of
Transportation maintenance facility, a recycling center, and a county-owned airstrip.

Project Facilities and Equipment with Oils, Fuels, and Hazardous Materials and Wastes

Appendix B provides facility layout diagrams, showing those facilities that contain oils,
fuels, or hazardous materials.

In the switchyard, there are two large transformers and two small transformers. There
are also two SF6-breakers and other small oil-filled equipment in the area. This area
was designed and constructed in the 1960’s when oil containment for switchyards was
not required. A Professional Engineer has provided a design for a bioswale, which is
scheduled for installation in 2007.

In the warehouse area, there is a fireproof storage building for solvents and gasoline
which includes a concrete dike and drip pans for open containers, a flammable storage
locker for smaller materials, and a lube oil storage area with containment pallets. Used
oil and waste materials are stored in the lube oil storage area until transported off-site.
A standby diesel generator is located in a small building that shares a common wall with
the main warehouse. A drip tray collects any leaks from the connection line. The above
ground tank that supplies fuel to the generator is located outside the generator building
in a shed that includes a bermed area that is adequately sized to contain 110 percent of
the tank volume. The fuel line from the tank to the generator is an underground line.

Oil absorbent pads and extra booms are located in the upstairs storage area of the
warehouse.

The warehouse storage yard has an empty tank, miscellaneous materials and
equipment stored outside the sheds. Salvage drums, a Bobcat loader and nitrogen
cylinders are located under the shed that is enclosed in three directions. The lawn
mowers, ATVs, motorcycles, and snowmobiles are located in sheds that are enclosed in
all directions. Drip pans have been placed under the ATVs and snowmobiles.
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In the powerhouse, oil-containing equipment is located in the turbine generator room.
The generator pit and needle pit drain to a sump, which is periodically checked for
materials, and is checked on receiving a high level alarm. The sump must be manually
pumped to remove liquid accumulations. The last time the sump was cleaned was in
October 2005, with the collected material disposed through Emerald Services (see
Appendix C). The governor has a catch trough that returns oil to the reservoir. There is
a drop can under the deflector ram. Absorbent has been placed in the needle pit. The
turbine deck trough drains to the stilling basin (re-regulating pool). However, the deck
trough drainage has been plugged to enable plant staff to look for evidence of
contamination before draining into the stilling basin. Draining will cease if there is
evidence of contamination. Albeit minimal, there is a potential for bearing lube oil to
enter the water that cools it. A routine inspection of the bearing lube oil cooler is
conducted to prevent entry of oil into the stilling basin. There are two oil spill kits and
one mercury spill kit located in the powerhouse. Station batteries are located in the
mezzanine level of the powerhouse. A flexible rubber containment boom surrounds the
batteries to prevent entry of hazardous material to the floor drain. An equipment battery
in the area is kept in a small containment pad to prevent hazardous material from
escaping to the floor. An oil containment sea curtain is located in the stilling basin near
the start of the tailrace to contain any oily material that could enter from the
powerhouse.

In the Intake Structure area, there is a rotating screen with two oil tanks to lubricate the
gears. The likelihood of any olil spill from these tanks is minimal. An oil reservoir stores
the oil used for operating the head-gate hydraulic system. A containment basin
consisting of angle iron surrounds the oil reservoir and a pump. A 3" diameter PVC pipe
conveys the drip oil from the containment area to a 55-gallon drum located below. The
drum is contained within a spill pallet, elevated above the floor to prevent contamination
should there be flooding. An oil-filled transformer used to provide power to Forest
Service facilities was removed in the October 2005; a dry transformer was installed in
May 2006.

In the surge tank area, the equipment is in containment, a sump pump can be used to
collect materials. However, with roof repairs and a minimization of condensation, the
sump has not been pumped in many years. There is no physical path for a spill to leave
the surge tank area. The sump must be manually pumped to remove liquid
accumulations; however, plant personnel would have to bring a pump to the surge tank.
One spill kit is located in this area.

Polychlorinated Biphenyls

Polychlorinated biphenyls are a class of compounds consisting of two or more phenyl
groups with one or more chlorines. The use of PCBs became widespread in the 1950s
for their stability, insulating properties, and low flammability. Different types of PCBs
were used as coolant/dielectric fluid for transformers and capacitors, heat transfer fluids,
and as protective coatings for woods when low flammability was desired. Energy
Northwest has been actively phasing out PCB contaminated equipment for many years.
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A review of records indicates that transformers and other equipment at the Packwood
Project do not contain PCBs. CT bushings that had contained PCBs in the range of
80.6 to 87.1 mg/Kg were drained of oil in October 2005. No other equipment at the
Project is reported to contain PCBs.

Hazardous and Dangerous Wastes

In anticipation of a Project-wide clean-up, the Project filed for a Resource Conservation
and Recovery Act identification number in 2002. The 2002 Annual Dangerous Waste
Report documented that the Project generated no regulated wastes. The 2003 Annual
Dangerous Waste Report documented the facility as a one-time only Large Quantity
Generator of dangerous waste, which were generated as the result of the Project-wide
clean-up.

The Project utilizes chemicals and generates dangerous wastes as part of routine
operations and maintenance. Based on the Annual Dangerous Waste Report for
wastes generated in 2004 and 2005, the Project is currently a small quantity generator
of dangerous wastes. Dangerous wastes that are generated are taken to the Lewis
County Small Quantity Generator disposal program.

See Appendix C for copies of documentation related to generation of dangerous
wastes.

Utilities

The Project is supplied with electricity by Lewis County Public Utility District, and/or
through generation of its own power. Potable water at the powerhouse is supplied by
Lewis County Water District #3. Sanitary waste discharges to a drain field. Solid
wastes and used oil are transported by Project staff to Lewis County facilities for
disposal.

Storm water is channeled through drainage ditches around the parking lot and
powerhouse. Some storm water is directed into the stilling basin; other storm water
could eventually discharge to either Synder or Hall creeks. The Project has a
Stormwater Pollution Prevention Plan. Storm water from Highway 12 and the
community of Packwood can enter the tailrace from a culvert that discharges to the
tailrace.

Vegetation Removal

Where practical, Project staff use manual and/or mechanical methods of vegetation
removal. When chemicals are used, the two most frequently used are Roundup or
Crossbow. Spraying is not done within 100 feet of the tailrace; if a chemical is needed,
a cut treatment is used. Roundup is used as a “general purpose” herbicide. Crossbow
is used for scotch broom. Collected vegetation is disposed away from waterways and
storm drainage systems. If feasible, the material is composted, or allowed to become
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“‘down and dead” material to replenish the forest ecosystem. Scotch broom is removed
to a landfill.

PROJECT OBSERVATIONS

An inspection performed on May 3, 2006 related to this ESA showed no evidence of
staining, sheens, stressed vegetation, or suspicious odors that would have indicated a
release of chemicals to the environment. Photographs taken during the May 3
inspection are provided in Appendix D. Chemicals observed were located in various
areas of the buildings and included solvents, lubricants, paint, and fuel in quantities
commensurate with apparent and reported uses. The floors in the buildings are
concrete and stains or other evidence of release of hazardous materials were not
observed. The floors in the warehouse storage yard sheds are a combination of soll
and concrete slabs. Stains were observed on the concrete slabs, and a small leak of
hydraulic fluid was observed in one storage shed. The following facilities and areas
were observed during the May 3 inspection.

The main, spare, 4160, and station service transformers; PT and CT bushings; and SF6
69 KV breakers were observed in the switchyard. There was no evidence of leaks or
stains associated with this equipment.

In the powerhouse, the grounding transformer, generator lube oil system and storage
tank, governor oil system and tank, cooling water pumps, auto-greaser and storage
drum were observed. There was no evidence of leaks or spills; absorbent was
observed in areas where these could occur. Two oil spill kits and one mercury spill kit
were observed on the turbine deck. There are mercury switches, associated with the
lube oil pumps, located on the turbine deck with spares stored on the mezzanine level.
Station batteries (Absolyte IIP V-O Sealed Lead Acid) and a small lead acid battery are
also located on the mezzanine level. The station batteries were clean and no evidence
of release of acid was noted; there is a rubber containment boom to isolate the batteries
from the floor drain. The small battery, used for the radio repeater, is contained in a
containment pan. There are small quantities of chemicals in flammable storage lockers
and storage cabinets in the powerhouse. These generally appeared to be clean and
materials were neatly stored.

A containment sea curtain is located at the end of the stilling basin as water flows into
the tailrace. On May 3, there was a small gap at the edge of the curtain along both
banks. Pulling on the lower edge of the curtain indicates that if the lower edge could be
anchored, the gap will disappear. When water levels allow, staff will anchor the lower
edge to stakes located in the lower banks.

The shed connected to the warehouse was inspected. Within the shed are a small, 45-
gallon fuel tank containing gasoline for the standby generator, a 55-gallon barrel of
Chevron 325 solvent, and safety cans for gasoline, kerosene and diesel fuel. Drip pans
with absorbent are located under the taps for the gasoline and Chevron 325 solvent.
The tap on the solvent was turned upright to help prevent drips. The area was generally
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clean and there was no evidence that a spill or leak had escaped the containment
structure.

The standby generator was observed. There is a drip pan with absorbent under the
connection from the fuel line to the generator. The area was generally clean. Evidence
of a drip was observed; however this drip was to containment. Staff will attempt to
tighten all connections to prevent the drip from recurring.

Small quantities of chemicals were observed in the warehouse work area and storage
locker. Small quantities of materials were also observed in the storage area of the
warehouse, with oil spill response supplies observed in the upstairs storage area.

The fireproof storage building, lube oil storage area, contained two 55-gallon barrels
with oil containing PCBs drained from the CT bushings; two 55-gallon barrels of Mobil
D.T.E. oil (one full, one about half full); one 55-gallon barrel of Shell Turbo T Oil 68; one
55-gallon barrel of Shell Diala Oil; and one 55-gallon barrel being used to collect used
oil. The barrels were all within oil containment pallets. Also in this area are storage
shelves with chemicals in small quantities. The shelves are bolted to the wall, and there
are bars across the shelves to help prevent material from falling during a seismic event.

The warehouse storage area was inspected. A drip of hydraulic fluid was observed for
the Bobcat hydraulic coupler; probing of the soil indicated that this was “surface-deep”,
affecting only a few square inches of surface, and did not extend beyond the storage
shed. During a follow-up inspection on May 30, it was observed that plant staff had
fashioned a containment pan from a milk jug to contain any further leaks. Drip pans
were observed for the ATVs and snowmobiles. Soil in the storage area for the ATVs
was checked by probing under the surface; there was no evidence of oil. Some staining
of the concrete slabs was observed; however where soil was next to the slabs, there
was no evidence of oil.

At the intake area, there are storage lockers for small quantities of chemicals, a head
gate hydraulic unit, isolation switches, a diesel generator with cans containing additional
diesel fuel, antifreeze for the diesel generator, traveling screens gear box drive, and an
air compressor. Two spills kits are located in the intake structure; one on the main floor,
and one with the oil collection barrel located on the lower deck. Absorbent had been
placed under equipment that has the potential to leak. There was no evidence of
releases outside containment within the building, and no evidence of releases to the
environment.

The surge tank area contains a butterfly valve with approximately 10 gallons of oil.
There are two mercury switches located at the surge tank. One spill kit was observed.
There was no evidence of releases either inside or outside the building or around the
surge tank.

During a follow-up inspection on May 30, the constant head tank and raw water tank
were inspected. There was no evidence of releases in these areas.
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NEIGHBORING PROPERTIES

The land surrounding the majority of the Project is Gifford Pinchot National Forest
(GPNF). Forested land covers most of the area of and around the Project. Forest uses
include harvesting of forest products such as timber, Christmas trees, fire wood,
evergreen boughs, transplants, cones, bark, moss, mushrooms, beargrass, salal, and
ferns. Recreational opportunities include trail use for hiking, backpacking, mountain
climbing, mountain biking, trail bikes, and walks in the woods; snowshoeing and
snowmobiling in the winter; camping; hunting and fishing. In the Packwood Lake area,
there are rustic camp sites and picnic areas.

In addition to the GPNF, within one-quarter mile of the tailrace and transmission line are
residential properties, and in the community of Packwood, small businesses, a
community center, a fire station, Washington State Department of Transportation
maintenance facility, a recycling center, and a county-owned airstrip. Photographs of
neighboring properties have been included in Appendix D. The following discusses the
businesses adjacent to the tailrace in the community of Packwood.

JvS, a body shop located adjacent to the Project tailrace to the southwest, has above-
ground storage tanks on the property, to the southwest of the building. The property
formally was used as a Lewis County maintenance shop. Further along U.S.

Highway 12 is a Washington Department of Transportation maintenance shop, where
above-ground storage tanks are located. Also to the southwest, is the Packwood
Industrial Park, which currently houses only one tenant, a gun shop. To the northeast,
along U.S. Highway 12 are the Packwood Community Center, the fire station, and a
private residence. Barrels were observed on the private residence property. Along the
tailrace are a recycling center that includes appliance and waste oil recycling on the
south side of the tailrace, and a county-owned airstrip on the north side. Buildings
associated with the airstrip are more than one-quarter mile from the tailrace.
Residential lots make up the rest of the properties along the tailrace. In addition to JvS,
Department of Transportation maintenance facility, and the Packwood Industrial Park,
the Packwood Lumber mill is located within one-half mile of the tailrace, along the
Project’s transmission line to the Lewis County PUD’s substation. Richard Herauf’s
Chevron gas station is located approximately one-quarter mile to the northeast of the
tailrace. A storm water discharge from U.S. Highway 12 and/or the community of
Packwood was observed to enter the tailrace in the same location as the culvert
carrying tailrace water under U.S. Highway 12 (see Appendix D, Photograph 10).

These current land uses may have the potential to adversely affect the environmental
conditions of the Project’s tailrace and transmission line. However, no evidence of
releases of hazardous materials/wastes from operations at the adjoining properties was
observed from the subject property boundaries.
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AGENCY DATABASE REVIEW

A review of applicable regulatory agency databases of known or potential hazardous
waste sites or landfills, and properties or facilities currently under investigation for
potential violations was conducted to identify properties or facilities located along the
Project boundary and the Packwood area that may have the potential to adversely
affect environmental conditions of the Project. The following EPA, National Response
Center, and Department of Ecology documents and lists were reviewed. Copies of
query results for which results were returned are found in Appendix E.

U.S. EPA National Priorities List (NPL) (6/06)

The NPL includes those sites determined by the EPA to require priority remedial action,
and those sites for which Superfund finances have been allotted. The Project and
properties and facilities located within one-mile of the Project are not on the NPL.

U.S. EPA Comprehensive Environmental Response, Compensation, and Liability
Information System (CERCLIS) List

The CERCLIS is a compilation by EPA of the properties or facilities which EPA has
investigated or is currently investigating for a release or threatened release of
hazardous substances pursuant to the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (Superfund Act). The Project and properties
and facilities located within one-half mile of the Project are not on the CERCLIS List.

U.S. EPA Resource Conservation and Recovery Act, RCRA Info System (6/6/06)

The RCRA Info System is a consolidated information system that provides information
on facilities and companies with RCRA identification numbers. Four facilities, including
the Project are listed: Energy Northwest; Packwood Lumber; USDA Forest Service,
Gifford Pinchot National Forest, Packwood Work Center; and USDA Forest Service,
Gifford Pinchot National Forest, Skate Creek Work Center. See Appendix E for query
results.

U.S. EPA Enforcement and Compliance History Online (ECHO) (5/19/06)

ECHO is used to determine whether compliance inspections have been conducted by
EPA or state/local governments, whether violations were detected, and whether
enforcement actions were taken and penalties assessed in response to environmental
law violations for the past three years. The Project and other facilities in Packwood
have no current significant violations or enforcement actions related to RCRA. See
Appendix E for query results.
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National Response Center, Emergency Response Notification System (ERNS) List

(5/31/06)

The ERNS List contains information on spills of potentially hazardous substances called
in to the Coast Guard, National Response Center, Department of Transportation, and
other spill response centers across the United States. Spill notifications included on this
list have not necessarily been verified.

The standard query was used to determine if the Project and properties in the
Packwood area were on the list, which covers the period January 1, 1990 to May 31,
2006. Two spills were returned for the Packwood area, one in 2002 and one in 2003.
Neither were in the community of Packwood and could not affect the Project’s property.

Archived databases are available from 1982 through 1989. The archived database for
1985 was reviewed. The May 31, 1985 spill reported by the Project was on the list.
The report indicates that an olil line failed, leaking an estimated 130 gallons to ground,
with the possibility of reaching the Cowlitz River. The status was listed as “contained
and cleaning.”

Washington Department of Ecology Listing of Underground Storage Tanks (UST)
(6/8/06)

This listing is a compilation of site names, addresses, and tank description for sites with
USTs registered with the Department of Ecology. The Project is not listed. There are
six operational tanks on the list, three within approximately one-quarter mile of the
Project’s tailrace and three located approximately one-half mile of the Project. There is
one tank listed as “Exempt,” also approximately one-half mile of the Project. The
information on these tanks is as follows; a full listing is provided in Appendix E.

Site Name Address Status Install Date  Gapacity Cont ents

Richard 12974 U.S. | Operational | 9/23/1996 10,000 to Unleaded

Heraufs Hwy 12 19,999 gasoline

Chevron gallons

Richard 12974 U.S. | Operational | 9/23/1996 10,000 to Unleaded

Heraufs Hwy 12 19,999 gasoline

Chevron gallons

Richard 12974 U.S. | Operational | 9/23/1996 10,000 to Unleaded

Heraufs Hwy 12 19,999 gasoline

Chevron gallons

Tatoosh 13053 Hwy | Operational | 11/9/1995 10,000 to Unleaded

Food Mart 12 19,999 gasoline
gallons

Tatoosh 13053 Hwy | Operational | 11/9/1995 10,000 to Unleaded

Food Mart 12 19,999 gasoline
gallons
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Site Name Address Status Install Date  Gapacity Cont ents
Tatoosh 13053 Hwy | Operational | 11/9/1995 5,000 to Diesel
Food Mart 12 9,999

gallons
Cougar & 12989 U.S. | Exempt 1/1/1983 2,001 to Diesel
Val's Hwy 12 4,999
Packwood gallons
Mobil

Washington Department of Ecoloqy Listing of Leaking Underground Storage Tanks
(LUST) (6/8/06)

This listing is a compilation of site names, addresses, and status of underground
storage tanks for which leaks have been reported. The Project is not on the list.
However, Richard Heraufs Chevron, located at 12974 U.S. Highway 12 had a leak to
soil reported on October 7, 1996. The current status is listed as “Reported Cleaned up”
on October 16, 1998. This facility is located approximately one-quarter of a mile from
the Project’s tailrace.

Washington Department of Ecology Hazardous Sites List (2/22/06)

The Department of Ecology issues an updated Hazardous Sites List (HSL) as required
by WAC 173-340-330. It includes all sites which have been assessed and ranked using
the Washington Ranking Method (WARM). Also listed are National Priorities List (NPL)
sites. Additions to the list, changes in remedial status of sites on the list, and removals
from the list are published twice a year. The Packwood Lumber Mill is on this list (see
following section for details).

Washington Department of Ecology Hazardous Waste Investigation and Toxics Cleanup
Program — Confirmed and Suspected Contaminated Sites Report (6/15/06)

The data set contains information about sites that are undergoing cleanup and sites that
are awaiting further investigation and/or cleanup by the Toxics Cleanup Program. The
Project is not on the Confirmed and Suspected Contaminated Sites Report list. The
Packwood Lumber Company, located at 12832 U.S. Highway 12, within one-half mile
from the Project’s tailrace and along the transmission line, is listed with confirmed
contamination of groundwater, surface water, soil, and sediment; and suspected
contamination of drinking water. Ecology ranked the risk as low to moderate. The
status is shown as complete for the site hazard assessment and HSL, with the last
update of the rank shown as February 2, 1998.

Washington Department of Ecology Solid Waste Facilities Database (October 2004)

The Solid Waste Facilities Database includes a listing of municipal solid waste landfills,
wood waste landfills, inert/demolition landfills, limited purpose/special use landfills, ash
monofills, moderate risk waste fixed facilities, recycling facilities, compacting facilities,
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landspreading facilities, compost facilities, sludge utilization facilities, tire pile facilities,
pile facilities (storage or treatment), septage facilities, incinerators, surface
impoundments, drop boxes, and transfer stations. The Project is not in the database.
The Packwood drop box, located adjacent to the Project’s tailrace, is listed in the
database.

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Several activities were identified that have the potential to have adversely affected the
Project’s environment. These include:

Chemicals observed on the Project during the site inspection were located in various
areas including buildings and storage sheds. The chemicals included solvents,
lubricants, paint, and fuel in quantities commensurate with apparent and reported uses.
Based on the 2005 Annual Dangerous Waste Report, the Project is regulated as a small
guantity generator. Evidence of release of these materials/wastes to the environment
was not observed during the site visit. However, stains were observed in the storage
sheds related to the ATVs, Bobcat, and snowmobiles. Should these buildings, with a
combination of soil and concrete floors be removed, it would be prudent to take soll
samples to ensure that there were no releases to the environment.

Used oil containing PCBs was stored in a secure building, within a containment pallet.
Staining or suspicious odors that would have indicated releases of chemicals into or
from this area was not evident. Energy Northwest will have the PCBs removed from the
site by a licensed contractor prior to October 2006.

One 45-gallon above ground storage tank was observed in containment in a storage
shed attached to the warehouse. Other storage tanks were observed as part of plant
processes in the powerhouse and intake building. The capacity ranges from 95 gallons
to 650 gallons. Containment and/or absorbent is provided for these tanks.

Transformers and other electrical equipment containing oil is located in the switchyard.
Labels indicating the presence or absence of PCB-containing oils were not observed,
however test data indicates that these transformers would be classed as “non-PCB.”
The oil in the CT bushings should be analyzed to determine if any PCB’s remain after
the removal that was conducted in October 2005. Historical information shows that
spills have occurred in the transformer yard; however, there was no evidence of stains
observed during the May site visit. Should the Project be decommissioned, it would be
prudent to collect and analyze soil samples to determine if any contamination remains.

Current neighboring land uses at Packwood Lake and the powerhouse/warehouse area
are primarily associated with activities allowed in the Gifford Pinchot National Forest.
Current neighboring land uses in the vicinity of the tailrace and transmission line include
rural residential, small businesses, industrial, and commercial activities. It is possible
that contamination from these properties could affect the Project’s tailrace and
transmission line properties.
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APPENDIX A
GENERAL LOCATION MAP AND PROJECT BOUNDARY MAPS
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APPENDIX B
FACILITY LAYOUT DIAGRAMS



Powerhouse, Warehouse, and Switchyard Area
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Control Building

Raw Water Tank Area
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Intake Area at Packwood Lake
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APPENDIX C
WASTE-RELATED REPORTS
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APPENDIX D
PHOTOGRAPHS TAKEN DURING RECONNAISSANCE ON MAY 1, 2006
AND SITE INSPECTION ON MAY 3, 2006



Photograph 1: View from the Project tailrace to the northwest, 5/1/06

Photograph 2: View from the Project tailrace to the north, looking at Hall Creek
wetlands, 5/1/06
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Photograph 3: View to the northwest of the Project tailrace flume, 5/1/06

Photograph 4: View to the southwest of the Project tailrace flume, 5/1/06
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Photograph 5: Looking southwest from Project tailrace crossing under U.S.
Highway 12, 5/1/06

Photograph 6: Looking west from Project tailrace crossing under U.S. Highway 12 at
Packwood Industrial Park, 5/1/06
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Photograph 7: Looking east from Project tailrace crossing under U.S. Highway 12 at
Packwood Community Center and Fire Station, 5/1/06

Photograph 8: Looking east from Project tailrace crossing under U.S. Highway 12,
across highway, at residences along the tailrace, 5/1/06
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Photograph 9: Close up of a residence where barrels were observed, 5/1/06

Photograph 10: Storm water culvert from U.S. Highway 12 and/or community of
Packwood as it drains into Project tailrace, 5/1/06
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Photograph 11: To the southwest of the Project tailrace, recycling center with
Department of Transportation maintenance facility in the background, across U.S.
Highway 12, 5/1/06

Photograph 12: Close up of recycling center, 5/1/06
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Photograph 13: County airstrip to the northeast of Project tailrace; tailrace appears at
the bottom of the photograph, 5/1/06

Photograph 14: Example of absorbent placement under equipment that could leak, at
the Project intake building, 5/3/06

Appendix D, Photographs, Page 7



Photograph 15: Oil collection barrel, containment pallet, and spill kit, at the Project
intake building, 5/3/06

Photograph 16: Flexible berm located around station batteries, Project powerhouse,
mezzanine level, 5/3/06
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Photograph 17: Sea curtain located at the end of Project stilling basin and beginning of
tailrace, 5/3/06

Photograph 18: Equipment in the Project’s switchyard, 5/3/06
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APPENDIX E
AGENCY DATABASE REVIEW
QUERY RESULTS
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