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MAY 21 1995

BOARDMAN COAL PLANT WATER RESQURCES DEPT.

CARTY RESERVOIR FINAL PROOF REPORT SALEM,OREGON -
AND CLAIM TC BENEFICIAL USE

Application No. 51520, Permit No. R 6276

1. Name of Registrant: Portland General Electric Company (PGE)
Mailing Address: 121 SW Salmon Street
Portland, Oregon 97204
Attention: Robin Tompkins
Telephone No.: 503-464-8850
2. Source of Water: Columbia River
3. Regervoir Location: The reservoir is located approximately

12 miles southwest of Boardman, Oregomn,
just south of the Columbia River in
Morrow County.

4. General Description

The Boardman Plant is a nominal 540 MW coal-fired-electric
generating plant located about 12 miles southwest of Boardman,
Oregon, and about 10 miles south of the Columbia River. The major
plant components include the power building complex, the coal
unloading/handling facility, and the cooling reservoir. The 1450
acre cooling reservoir (Carty Reservoir) provides all the cooling
and process water for the plant. This includes water for
condenser cooling, service water, fire protection, coal dust
suppression, ash handling, and boiler makeup. Water for the
reservoir is supplied by an existing farm irrigation system
through a pumping plant located on Willow Creek Cove, an arm of
the Columbia River. The Boardman Plant was constructed during the
years 1976 through 1979 and cost approximately $500 million to
build. Drawing D-10728 (included under reference drawings) shows
the locations of the diversion point, pumping plant, pipelines,
reservoir, and plant site.

The following paragraphs describe the various components of Carty
Reservoir,



MAY 21 1998

WATER RESOURCES DEPT.
SALEM, OREGON

A. CARTY RESERVOIR

Carty Reservoir is a 1450 acre cooling pond for the Boardman
Plant. The Reservoir occupies a low-lying area formed by the
junction of Sixmile and Fourmile Canyons. It is bounded on the
west and north by the West Dam, the principal structure, which
includes an outlet works and an overflow spillway. The
reservolir is contained on the east end by the Saddle Dam.
Running west from about the midpoint of the Saddle Dam is a
Divider Dike. The warm water entering the reservoir from the
condenser is discharged to the south side of the Divider Dike
where it must flow a longer path around the end of the dike
before returning to the intake structure. This longer flow
path improves the efficiency of cooling in the reservoir by
maximizing the length of time for evaporative cooling.

The spillway is located at the east end of the West Dam. The
outlet works, located through the deepest section of the West
Dam, provides for emergency dewatering of the reservoir,
should that be required. The dewatering flow would travel down
Sixmile Canyon where it would discharge into the Columbia
River. A 9-foot diameter culvert was tunneled under Interstate
Highway I84 and the Union Pacific Railroad to carry the
estimated maximum dewatering flow of 435 cfs to the Columbia.

The reservoir was constructed under Water Resources Department
Permit R 6276 issued January 12, 1976, with addendum. The
reservoir and related structures cost about $26 million to
build in 1976. The water to fill and maintain the reservoir
was and 1s supplied by the Taggares pumping plant under Water
Resource Department Permit No. 39188. Taggares subleases the
land from Boeing Agri-Industrial Co. (Boeing) who have a long
term lease from the State of Oregon for these state-owned
lands. PGE has an agreement with Boeing authorizing use of the
pump station and the pipeline.

At the normal high water surface elevation of 677 ft. (MSL)
Carty Reservoir has a surface area of approximately 1450 acres
and a volume of about 38,300 AF. At normal low water,
elevation 667 ft.{(MSL), the surface area is reduced to about
1100 acres and the volume to 26,000 AF. The area-capacity
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A plan of the reserveoir is shown on drawing D-10820
Proof Map) and HC-102 (included under reference drawings). The
following is a detailed description of the hydraulic
structures of Carty Reservoir.
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Carty Reservoir and the related dams and spillway are located
in the following parcels of property.

compacted-earthfill-
imperviocus clay core {(Zone

Zone II. A nearly vertical chimney sand

{(Zone II) just

downstream of the central core. This drain collects any
seepage passing through the core and transports it
downward to a horizontal sand drainage blanket that

3

CEngE
EGow PT




i,
S, s 4
. ‘s"?f@@@{) < {9«%*
daylights in a drainage ditch at the downstream toe o ,Oé%g
the dam. This drainage system helps reduce the phreatic GQSSQEQ
pressures in the downstream embankment. The upstream and r
downstream side slopes of the dam are 3 horizontal to 1
vertical. A 3 foot thick layer of riprap is placed on the
upstream face to protect against wave erosion. The dam is
approximately B8 feet above ground at the deepest
section, The crest elevation is 688 feet (MSL).

The dam was founded on a combination of bedrock and
cemented gravels. There was a concern about excessive
settlement at the deepest section of the dam (where the
total dam height from the bottom of the foundation to the
crest was 118 feet - excavated 30 feet below ground
level) so the foundation was excavated all the way down
to the Pomona basalt bedrock. The portion of the bedrock
directly under the core was throughly hand cleaned and
open joints and fractures were filled with dental
concrete. Just prior to placing the core material a layer
of slush grout was applied to the foundation rock. The
foundation under the zone II shells was machine cleaned
prior to placing the embankment £ill. At the shallower
portions of the dam where settlement was not a concern,
the foundation was excavated down to The Dalles
Formation, a cemented gravel material.

To reduce seepage under the dam a 7,423 foot long grout
curtain was installed for the entire length of the dam
and spillway. The holes were on a maximum of 10 foot
centers and varied in depth from 25 feet to nearly 100
feet deep at the deeper sections of the dam.

The minimum safety factor for the West Dam is 2.5 for the
steady state seepage case. Details of the West Dam are
shown on drawings HC-103 and HC-104 (included under
reference drawings) .

b. Saddle Dam

The Saddle Dam is a compacted-earthfill-embankment dam
approximately 4,128 feet long. It has a maximum height
above the ground of 53 feet., The crest elevation is 687.0
feet (MSL). The design is similar to the West Dam with a
central, impervious core (Zone 1), drainage chimney and
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blanket, and outer random earth {Zone II) compacﬁ%ﬁaw Uw Ceg Sp

shells. The upstream and downstream side slopes of thQEGON
dam are 2.5 horizontal to 1 wvertical. A 3 foot thick
layer of riprap is placed on the upstream face to protect
against wave erosion.

The dam is founded on The Dalles Formation, a cemented
gravel. The foundation was excavated through 6 to 12 feet
of loess and 15 to 20 feet of loose Dalles Formation.
Excessive settlement was not a concern here since the dam
is much lower than the West Dam.

To reduce seepage under the dam a 4,500 foot long grout
curtain was constructed along the centerline of the
entire length of the dam. The holes were on a maximum of
10 foot centers and varied in depth from 25 feet at the
abutments to 50 feet in the channel section.

The minimum safety factor for the Saddle Dam is 2.1 for
the steady state seepage case. Details of the Saddle Dam
are shown on drawings HC-106 and HC-107 (included under
reference drawings).

c. Divider Dike

The approximately 8,300 foot long, compacted-earth-
embankment Divider Dike runs east-west down the center of
the reservoir. There is equal water pressure on each
side. Since there was no concern with public safety the
design was based on slope stability and settlement of a
totally saturated structure. Also since seepage was not a
concern, the dam was founded directly on the natural
loess materials occurring on the bottom of the reservoir.
The base of the dam is very wide, sloping upward from the
base on a 3 horizontal to 1 vertical to a bench at
elevation 662 feet (MSL). From the bench the dike cross
section steps inward 45 feet on each side and rises to
the crest elevation of 686 feet (MSL) on a 2.5 horizontal
to 1 vertical slope. The crest width is 24 feet. A 3 foot
layer of riprap is placed on both side slopes beginning
at elevation 662 feet (MSL) and extending to the crest to
protect against wave erosion,

Details of the Divider Dike are shown on drawings HC-105
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and HC-106 (included under reference drawings).
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d. Outlet Works

The outlet works is constructed through the lower
portions of the West Dam and is designed to drain the
reservolr in the event of an emergency. The works
consists of an inlet gate located on the upstream slope
of the dam, a 48 inch diameter concrete encased steel
pipe running under the dam, and an ocutlet structure
discharging into Sixmile Canyon. Any discharge would flow
down the 10 miles of the canyon, eventually reaching the
Columbia River. The upstream gate is a 4 foot by 4 foot
slide gate with a stainless steel stem running up the
upstream face of the dam to an operator located at the
dam crest. The outlet structure is a square vertical
concrete box extending approximately 45 feet upward from
the downstream end of the 48 inch diameter steel pipe to
above the ground surface. Two 5 feet by 7 feet vertical
slide gates are mounted at the discharge of the outlet
structure to control discharge. These gates provide an
alternate way to shut off the flow through the 48 inch

diameter discharge pipe should the upstream slide gate
fail to close.

Details of the outlet works are shown on drawings HC-201
and HC-202 (included under reference drawings).

e. Spillway

The reinforced concrete spillway is located at the east
abutment of the West Dam. It congists of an uncontrolled
overflow labyrinth crest and a concrete chute. The
spillway entrance is a 120 foot wide by 17.5 feet high
rectangular concrete structure with a 361 foot labyrinth
overflow weir constructed in a sawtooth pattern within
the 120 foot width. The crest elevation of the spillway
ig 677.5 feet (MSL). The spillway chute extends about 580
feet down the slope to a flip bucket/plunge pool type of
energy dissipator. The plunge pool is riprapped. The
chute is 120 wide at the beginning and reduces to 50 feet
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about half way down the chute. The spillway is designed

to pass the probable maximum flood (PMF) which is g
estimated at 13,200 cfs. =
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MAKEUP

In the early 1970's PGE planned to construct up to two coal
fired plants and up to two additional 1260-MW thermal plants
at the then named Thermal Power Generation Facility (now
called the Boardman Coal Plant). A 5000 acre reservoir was to
be constructed adjacent to the plants for cooling water. Four
2,500 HP pumps, located in a pumping plant on the Columbia
River near Threemile Canyon, would pump the required initial
fill and makeup to Carty through a 1l1-mile, 51-inch diameter
pipeline. However, shortly after the initial water permit
applications were submitted, the demand for new generation
eased and PGE investigated ways to reduce costs to both the
ratepayers and stockholders. A more conservative development
plan was followed and ultimately resulted in the construction
of only one 540-MW coal fired plant. Additicnal plants were to
be added as the economics of new generation construction
turned favorable.

With only one plant at the sgite there was no longer an
immediate need for a 5000 acre cooling reservoir. Therefore,
PGE decided to construct the reservoir in two stages. The
first stage would consist of building the 1450 acre reservoir
and the 540 MW coal plant. When there was a sufficient need
for economical power, PGE planned to proceed with stage 2
which would expand the reservoir to 5000 acres and add up to
two 1260 MW thermal plants to the site. This staged
development is also described in the addendum to the permit to
construct the reservoir, Permit No. R 6276,

With smaller demands PGE could save additional money if the
pumping plant and pipeline construction at Threemile Canyon
could be deferred until the full reservoir was constructed.
Boeing agreed to allow use of the existing Willow Creek Cove
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pump station and pipeline. As a result the initial wé%éﬁ%b

permit application was amended (Permit No. 39188, with ‘g@%@p
addendum) to address the plan to develop Carty in two staﬁég@
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and the change in the point of diversion. Y 27N

The smaller reservoir has been constructed and the Boardman
Plant went into commercial operation in 1980. The reservoir
was initially filled and is being maintained using the
irrigation piping and the pumping plant at Willow Creek Cove.

C. CLAIM TO BENEFICIAL USE

PGE has constructed the hydraulic structures for the 1450 acre
reservoir. Initial fill was started in late 1977. The
completion notice for the reservoir was sent to the Water
Resources Department in October 1978. The reservoir elevation
reached the minimum pool elevation of 667 feet (MSL) on March
13, 1979 and the maximum pool elevation of €77 feet (MSL)
about April 1, 1980.

PGE has been submitting estimated annual water balance tables
to the Water Resources Department (included in the annual
“Ecological Monitoring Program for the Boardman Coal-Fired
Plant” reportg)for Carty reservolr since the initial filling
of the reservoir. These water balance reports show that the
reservoir reached the €77 elevation in April of 1980. In
addition, a PGE letter dated June 6, 1980 (R. Halicki to J. E.
Sexson, Attn. Al Petska) was sent to the Water Rescurces
Department stating that the 677 foot elevation was reached on
March 27, 1980.

The estimated reservoir volume at the maximum elevation of 677
feet (MSL) is 38,300 acre feet. The area at that elevation is
estimated at 1450 acres. At the minimum reservoir elevation of
667 feet (MSL) the estimated volume is 26,000 AF and the area
is 1100 acres. These values are obtained from the area-
capacity curves prepared by Bechtel (drawing HC-1079) at the
completion of construction of the Boardman Plant.

Annual water requirements to fill the reservoir have varied
from a low of about 7,000 acre feet (AF} when the plant was

idle and the reservoir was at the minimum elevation, to nearly

13,000 AF when the plant operated and/or the reservoir was
near the maximum elevation. During extremely hot years with

8



full year plant operation annual water supply needs approach
15,000 acre feet.

This claim to beneficial use is for the 1450 acre, 38,300 AF
regservoir including all related hydraulic structures; the West
Dam with outlet works and spillway, Saddle Dam, and Divider
Dike. The reservoir, dams, outlet works and spillway were
constructed and are in service. The reservoir has been filled
to the maximum elevation of 677 feet (MSL). Water stored in
the reservoir under permit R6276 is stored for use in the
operation of the Boardman Plant.

Wwater will continue to be diverted from Willow Creek Cove, a
backwater of the Columbia River, via the Taggares/Boeing pump
stations and the 72 inch/60 inch pipeline to Carty Reservoir
and to the plant. A flow meter, installed in the 60 inch
diameter line just upstream of reservoir, measures flows into
Carty Reservoir.

Since the Boardman Plant went into commercial operation in
1980, it has produced 23,926,189 MWH's of economical
electrical power for the citizens of the State of Oregon.

o
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WATER REge

URCES
SALER, OREG@NDEPI

The final proof survey and inspection of the use as found to be
completed under the terms and conditions of permit number R 6276
was completed by me on March 14, 1996, and the facts contained in
this report and accompanying final proof map, Drawing Number D-
10820, are correct to the best of my knowledge.

water Righy
# 158

cergel
May 17, 1638 Ny
TE OF ORECS”

I, )€§14L¢_\agiﬁf%é;4‘é , having been duly sworn, depose and

say that I am the‘ghbﬁ/-é%L*JLLﬂl é}UHLLLZJof Portland General

Electric Company, agree to the findings of the Certified Water
Rights Examiner and do submit this site report and map as my Claim
of Beneficial Use of the water as provided under the terms and
condition of my permit number R 6276.

hjc/cartypro.rpt
May 8, 1996
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CARTY RESERVOIR FILL METER READINGS TAKEN ON 8/11/95

Date - Time Flow Meter Readings (1) Totalizer Readings (2)

fi/sec ft*/sec (3) gal/day ft*/sec (4)
08/11/95-0850 4,060 79.17 53,827,000 83.28
08/11/95-0900 4362 85.02 53,827,000 83.28
08/11/95-0910 4.255 82.97 53,764,000 | 83.19
08/11/95-0920 4.251 82.89 53,813,000 83.26
08/11/95-0930 4376 85.33 53,398,000 82.62
08/11/94-0940 4.278 83.42 53,574,000 82.89
08/11/95-0950 4.215 82.19 53,447,000 82.70

(1)  Reading from the velocity dial on the flow meter.
(2)  Reading obtained from totalizer on flow meter.

(3) Calculated by multiplying the area of the 5 fi diameter flow pipe by the velocity.
(4)  Calculated by converting the gallons per day into cubic feet per second.

carmeter.tab

MAY 21 1998

WATER RESOURCES DEPT.
SALEM, OREGON ﬂ



CARTY RESERVOIR FILL PIPE METER READINGS

TAKEN ON 3/14/96
Date - Time Meter Reading | Meter Reading
(1) converted to

GPM

ft*/sec gal/min
03/14/96-0838 0.4 186
03/14/96-0853 6.1 2741
| 03/14/96-0908 60.3 27069
03/14/96-0923 78.9 35426
03/14/96-0938 107.6 48294
1 03/14/96-0953 120.8 54219
03/14/96-1008 126.0 56553
03/14/96-1023 131.4 58977
03/14/96-1038 135.2 60682
03/14/96-1038.3 134.8 60503
03/14/96-1038.45 | 136.4(2) 61211

MAY 21 1998

WATER RESOURCES pepr,
SALEM, OREGON

(1)  Reading were taken from the Accusonic 4 path, ultra-sonic, digital flow meter located in
the 60" diameter Carty fill pipeline just upstream of the meteorological tower.

(2)  During the fill exercise a total of 6-1250 hp pumps were pumping at the Willow Creek
Cove pumping station and 8-1250 hp pumps pumping at the Booster pump station. All

water being pumped from the Willow Creek pumping station was being pu

Reservoir.

ctyacernr. 135

mped to Carty
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Oregon

WATER
RESOURCES
DEPARTMENT

July 29, 1996

GEORGE M HUTCHERSON

MANAGER CIVIL ENGINEERING & CONTRACT CONSTRUCTION
PORTLAND GENERAL ELECTRIC COMPANY

121 SW SALMON STREET

PORTLAND OR 97204

REFERENCE: File R-51520 and 51521

This will acknowledge that your claim of beneficial use and map in the name of PGE were
received on May 21, 1996. These will be reviewed in the future to insure they are complete and
correct,

Please contact me if you have any questions.

Sincerely,

Ve

DON KNAUER
Program Representative

Comumerce Building
158 12th Street NE
Salem, OR 97310-0210
(503) 378-3739

FAX (503) 378-8130












































