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NOTICE TO USERS OF THIS MANUAL 
 
 Regulations specify that this Water Control Manual be published in loose leaf form, 
and only those sections, or parts thereof, requiring changes will be revised and printed.  
Therefore, this copy should be preserved in good condition so that inserts can be 
2made to keep the manual current. 
 
 As a continuing program it will be necessary to revise portions of this manual 
annually in order to keep it up to date.  Revisions to this manual will be made by the 
Walla Walla District’s Planning Division (Hydrology Branch).  Pertinent discharge rating 
tables must be revised when changes become evident in the stage-discharge relation; 
likewise, changes in the plan of operation will be made for the purpose of improving 
regulation technique, and project developments may occur which require revision of the 
information presented in the manual.  Whenever revisions are necessary, new pages 
containing the revised material will be printed with the date of revision and issued to 
each person having a copy of the manual to that substitution may be made.
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(3) Flooding and damage caused by earthquakes, sabotage, cracking equipment 
malfunction, leakage, and foundation failures. 
 
Catastrophic floods should be coordinated according to existing criteria within the Flood 
Emergency Subplans – Dworshak Dam, North Fork Clearwater River, Idaho, U.S. Army 
Engineer District, Walla Walla August 1982. 
 
Equipment failures that would prevent the controlled discharge of water passing through 
the project powerhouse or spillway would be an emergency and should be coordinated 
according to criteria within Operation and Maintenance (O&M) Manual - Dworshak Dam 
- North Fork Clearwater River, Idaho, U.S. Army Engineer District, Walla Walla, 
December 1977. 
 
Project function emergencies affecting power generation are the responsibility of the 
Dworshak Project Engineer or his representative. If an emergency occurs or appears to 
be developing, the Project Engineer will contact the Walla Walla District, Chief, OCR 
Division, for instructions.  If the nature of the emergency is such as to require immediate 
action, the Project Engineer may take necessary action and report to Chief, OCR 
Division as soon as possible. The Bonneville Power Administration (BPA) dispatcher will 
be notified of any emergency which may affect power production. 
 
National type emergencies should be coordinated according to Annex K, Appendix 3, of 
the Walla Walla District Continuity of Operations Plan, which describes actions to be 
taken at Dworshak project under various types of national emergencies (terrorist attack, 
sabotage, nuclear war, etc.). The project can be used as a public fallout shelter during a 
nuclear attack situation. 
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PERTINENT DATA 
 
 Corps of Engineers 

North Pacific Division, Portland, Oregon 
 
GENERAL 
 
River Mile 1.9 
 
Drainage area, square miles 2,440 
 
Effective hydraulic height, feet 632 
 
Maximum structural height, feet 717 
 
Overall length at crest, feet 3,237 
 
Stream flow, cfs: 
 Minimum of record 250 
 Mean annual 5,727 
 Maximum of record 100,000 
 
Stream flow, acre-feet: 
 Minimum annual 2,157,000 
 Mean annual 4,100,000 
 Maximum of record 6,680,000 
 
Standard project flood peaks, cfs: 
 Winter 160,000 
 Spring 120,000 
 
Probable design discharges, cfs: 
 At pool elevation 1445 32,290 
 At pool elevation 1600  
  Spillway 150,000 
  Outlets 40,000 
   Total at elevation 1600 190,000 
   Total at surcharge pool elevation 1604.7 220,000 
 
Tailwater elevations: 
 Minimum, discharge 1,000 cfs 968 
 Maximum, at discharge 150,000 cfs 1,003.4 
 
First power-on-line 1 March 1973 
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ESTIMATED COST 
 As of 1 July 1973  $302,000,000 
 
RESERVOIR 
 Elevation, feet: 
  Maximum design pool 1,605 
  Maximum operating pool 1,600 
  Normal operation range 1,445-1,600 

Storage capacity, acre-feet: 
 Gross  3,468,000 
 Usable, flood control and power 2,016,000 

Length at elevation 1600, miles 53.6 

Shoreline length, miles 175 

Surface areas, acres: 
 At elevation 1600 17,090 
 At elevation 1445 9,050 

Recreation sites, number: 
 Initial  7 
 Ultimate 19 

DAM 
Type    Concrete Gravity 

Crest elevation 1613 

Deck width, feet 44 

Concrete volume, yards 6,500,000 

Upstream slope Vertical 

Downstream slope Vertical above elevation 1560, 1V on 0.8H below 

Elevators, number 3 

SPILLWAY 
Type    Gate controlled, with stilling basin 

Gates: 
 Type  Tainter 
 Size, width by height, feet 50 x 56.4 
 Number 2 

Crest elevation 1545 

Crane, one, capacity, tons 50 
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PERMANENT OUTLET 
Water passages: 
 Number 3 
 Type  Conduit 
 Size, feet 12 x 17 

Valves, type and number: 
 Tainter 3 
 Tractor (emergency) 1 

Intake centerline elevation 1362 

POWERPLANT 
Initial installation:  
 Number of units 3 
 Nameplate rating, kilowatts: 
  Two, each 90,000 
  One 220,000 
  Total 400,000 

Ultimate installation: 
 Number of units 6 
 Nameplate rating, kilowatts: 
  Two, each 90,000 
  Four, each 220,000 
  Total 1,060,000 

Powerhouse, length, feet 428 

Turbine type  Francis 

Turbine ratings, horsepower: 
 Small units 142,000 
 Large units  346,000 

Synchronous speed, revolutions per minute: 
 Small units 200 
 Large units  128.6 

Distributor centerline elevations: 
 Small units 969 
 Large units  975 

Spacing, feet: 
 Small units 47 
 Large units  65 
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Penstock diameters: 
 Small units 12 
 Large units  19 

Penstock intake elevations, feet msl: 
 Small units 1,420.68 
 Large units  1,412.70 

Gross head, feet 632 

Rated head, feet 560 

Minimum head, feet 477 

Crane: 
 Number 2 
 Type   Bridge 
 Capacity, each, tons 350 

RELOCATIONS 
Roads, miles: 
 Highway districts 2.7 
 County  24.3 

Bridges, number 2 

FISH HATCHERY, STEELHEAD 
Attraction water pump capacity, cfs 255 

Capacity, adult size 6,000 

Yearly fingerling release: 
 Estimated number 3,360,000 
 Estimated total weight, pounds 420,000 
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1 INTRODUCTION 
 
1-01 Authorization. 
 
This Water Control Manual has been prepared according to authority contained in 
Section 7 of ER 1110-2-240, “Engineering and Design - Water Control Management,” 
dated 8 October 1982.  The format and content of this manual are in accordance with 
criteria set forth in EM 1110-2-3600, dated 25 May 1959, and ETL 1110-2-251, 
“Engineering and Design - Preparation of Water Control Manuals,” dated 14 March 
1980. 
 
1-02 Purpose and Scope. 
 
The purpose of this manual is to present information pertinent to the regulation of 
Dworshak Reservoir and to provide a reference source for higher authority and 
personnel responsible for the regulation of Dworshak for flood control, power 
production, recreation, and conservation uses.  Criteria and information within this 
manual replace the contents of the “Preliminary Reservoir Regulation Manual” for 
Dworshak Dam and Reservoir, U.S. Army Engineer District, Walla Walla, October 1974.  
Items discussed within this manual are as follows: 

a. History of project. 

b. Description of project. 

c. Basin characteristics. 

d. Data collection and communication networks. 

e. Water control management. 

f. Hydrologic forecasts. 

g. Water control plan. 

h. Effect of water control plan. 
 
1-03 Related Manuals and Reports.   
 
A list of published design memoranda is provided in Exhibit 1-1 of this manual.  The 
following list outlines manuals and reports which contain information and data pertinent 
to Dworshak Dam and Reservoir Water Control Manual. 
 

DWORSHAK DAM AND RESERVOIR 1-1 



a. Design Memorandum No. 1 - Hydrology, 15 December 1960. 

b. General Design Memorandum (3 Volumes), 15 September 1961. 

c. Preliminary Reservoir Regulation Manual - Dworshak Dam and Reservoir, 
Idaho; U.S. Army Engineer District, Walla Walla, October 1974. 

d. Final Environmental Impact Statement - Dworshak Dam and Reservoir, Idaho; 
U.S. Army Engineer District, Walla Walla, September 1975.   

e. Operation and Maintenance Manual - Dworshak Dam (3 Volumes); U.S. Army 
Engineer District, Walla Walla, December 1977. 

f. Flood Emergency Subplans - Identification, Operation, Repair, Notification, and 
Inundation Maps - Dworshak Dam and Reservoir, Idaho; U.S. Army Engineer District, 
August 1982. 

g. Hydraulic Model Investigation, Technical Report No. 116-1, Dworshak Dam - 
North Fork Clearwater River, Idaho, September 1984. 

h. Columbia River Basin - Master Water Control Manual, December 1984. 

i. Design Memorandum No. 26 - Dworshak Master Plan, Volume I, July 1985. 
 
1-04 Project Owner and Operator. 
 
The Federal Government owns the Dworshak Project.  The Walla Walla District Corps 
of Engineers is responsible for the operation and maintenance of the Dworshak Project 
and its facilities. 
 
1-05 Operating Agency. 
 
See 1-04  Project Owner and Operator. 
 
1-06 Regulating Agencies.   
 
The regulation of Dworshak for maximum benefits related to flood control, power 
generation, and downstream fisheries requires close cooperation and coordination 
between the Corps of Engineers, Bonneville Power Administration, Fish and Game 
agencies, and others.  The North Pacific Division Corps of Engineers is responsible for 
the daily water regulation of Dworshak.  The Bonneville Power Administration is 
authorized to market electrical energy generated from Dworshak and other Federal 
agencies.  Section 9 - WATER CONTROL MANAGEMENT outlines organization 
responsibilities of the key agencies connected with the management of Dworshak and 
other Corps of Engineers, North Pacific Division, projects.
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2 DESCRIPTION OF PROJECT 
 
2-01 Location.  
 
The following data outlines the location of Dworshak Dam.  Plate 2-1 shows the 
geographical location of the project. 
 

Stream: North Fork of the Clearwater River 
River Mile: 1.9 (North Fork) 
Drainage Basin: Clearwater River 
Drainage Area: 2,440 Square Miles 
State: Idaho 
County: Clearwater 

 
Location from nearby communities (approximate road mileage): 
 

2 miles north Ahsahka 
4 miles west of Orofino 
40 miles east of Lewiston 

 
2-02 Purpose. 
 
Dworshak Dam is a multipurpose project which controls water from the 2,440-square-
mile drainage area above the dam.  The project is operated for flood control protection, 
power generation, recreation, water quality, and fish and wildlife uses.  Refer to Section 
7 - WATER CONTROL PLAN for project use priorities and regulation plans. 
 
2-03 Physical Components. 
 
The following paragraphs discuss in general terms the physical components of 
Dworshak Dam and Reservoir.  The Dworshak Dam Operation and Maintenance 
Manual (3 volumes), December 1977, provides detail on the operation and maintenance 
of the project’s physical components.  A general plan of the dam is shown on Plate 2-
2.1.  Dam elevations for upstream and downstream views are shown on Plate 2-2.2.  
Plan and sections of the spillway and outlets are shown on Plate 2-2.3, and an isometric 
view of the galleries, penstocks, and outlets is shown on Plate 2-2.4. 

a. Dam. 
 
Dworshak Dam is a straight concrete-gravity structure which has a maximum structural 
height of 717 feet, a hydraulic height of 632 feet, and a crest length of 3,287 feet.  The 
crest width is 44 feet and provides a 28-foot roadway, curb to curb.  The width of the 
structure under the roadway is 30 feet, and the maximum base width is 574 feet.  The 
back slope of the dam, starting at elevation 1,560 is 1V on .8H and slopes to the 
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powerhouse deck at elevation 1,005.  The structure contains approximately 6,500,000 
cubic yards of concrete. 

b. Spillway. 
 
The spillway is located on the dam towards the left abutment, with the centerline on the 
construction base line.  The spillway consists of a concrete chute extending down the 
back slope of the dam from ogee crest elevation 1,545 to the stilling basin floor at 
elevation 931.  The spillway crest width is 122 feet, consisting of two 50-foot bays and 
one 22-foot center pier. 
 

Discharge over the spillway is regulated by two 50-foot-wide x 56.4-foot-high tainter 
gates.  Plate 2-3.1 shows the spillway gate elevation and arrangement.  The tainter gate 
elements consist of the skin-plate assembly, horizontal girders, side frames, and 
trunnion anchorage.  Low-alloy steel is used for the skin plate and ribs, and the balance 
of the gate is fabricated from steel.  The two spillway gates are operated by individual 
hoists.  Each drive-hoist unit is powered by a 10-Hp, 3-phase, 480-volt splashproof 
induction motor which is locally controlled at the hoists.  Refer to Dworshak Dam 
Operation Manual, Volume 2, Part II - Operation and Maintenance, for details on 
operation of spillway gate machinery.  The tops of the spillway gates in the closed 
position are at elevation 1,600.65.  The design capacity of the two gates at full pool 
elevation 1,600 feet is 157,000 cfs at the full-open position (bottom of gates at 1,596).  
The combined spillway and outlet capacities at maximum design pool (1,605 feet) meet 
the requirement for passing the regulated probable maximum flood of 220,000 cfs.  
Outlet capacity at maximum design pool (1,605 feet) is 40,000 cfs.  The spillway 
discharge ratings are shown in Table 2-1 and on Plate 2-3.2. 
 

During freezing weather, the side seal plates and sill beams for the two spillway 
gates can be heated to protect the seals from ice damage.  Heating is by electrically 
heated oil circulated through tubing embedded behind the seal plates and sill beams.  
Equipment and controls for heating gate seals are located in the 1,603.5 gallery directly 
above the spillway. 
 

A spillway stilling basin is located directly below the spillway.  The stilling basin is 
excavated in rock and is lined with reinforced concrete.  The structure is 115.4 feet wide 
by 270 feet long.  The concrete floor of the basin is at invert elevation 931, and the top 
of the end sill is at elevation 951.  From the end sill downstream, the stilling basin is in 
rock that is cut on a slope of 1 foot vertical to 4 feet horizontal (1V on 4H).  Stilling basin 
design capacity is 40,000 cfs.  The regulated probable maximum flood is 220,000 cfs.  
Regulated releases into the stilling basin would be approximately 180,000 cfs from the 
spillway and 40,000 cfs from the three outlet conduits. 
 
Tailwater curves, as determined by backwater and model studies, are shown on Plate 
2-7 and Plate 2-8, respectively. 
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c. Outlet Works. 
 
Three outlets are available for evacuation of reservoir storage below the spillway crest 
(elevation 1,545).  The center outlet is located beneath the intermediate pier which 
separates the two spillway bays.  The other two outlets are also located beneath the 
spillway, but these outlets flank the spillway gates.  Discharge capacity of the three 
outlets varies from 23,100 cfs at minimum pool elevation 1,445 feet to 39,750 cfs at full 
pool elevation 1,600 feet.  The outlets all seal at elevation 1,350 by hydraulically 
operated tainter valves.  The tainter valves are 9 feet wide by 12.5 feet high.  Plate 2-
4.1 shows details of the tainter valve and gate slot arrangement for each of the outlet 
conduits.  The discharge ratings of the valves are shown in Table 2-2 and graphically 
displayed on Plate 2-4.2. 

(1). Aeration Deflectors. 
 
In 1984, aeration deflectors were installed in the outlets to increase the amount of air 
entrained in the flow through the outlets.  Air entrained flow will reduce the potential for 
cavitation damage along the walls and floor of the three outlet conduits. 

(2).  Emergency Gate. 
 
Slots have been provided downstream from the intake bellmouth of each of the outlet 
conduits to accommodate a fixed wheel emergency gate.  Only one emergency gate is 
provided which is lowered into the slots by use of a 50-ton gantry crane.  Emergency 
gate slots can be used during spillway operation.  Additional weight was added to the 
emergency gate in 1984 to insure closure capability of a regulating outlet during an 
emergency. 

(3). Tainter Valves. 
 
The tainter valves are an eccentric-trunnion type and are 9 feet wide by 12.5 feet high.  
The principal elements of a valve are the skin-plate assembly, vertical girders, struts, 
and trunnions.  Modified low-alloy steel is used for the skin plate, and the balance of the 
gate is fabricated from steel.  The valve struts are bolted to the trunnion arms with high-
strength bolts for future removal of the valve, if necessary. 
 

Valve operation consists of three phases:  retraction, raising or lowering, and 
sealing.  Rotation of the eccentric-trunnion shafts by a pivoted hydraulic cylinder and 
lever arm arrangement either advances or retracts the valve 3/4 inch.  Each valve is 
raised or lowered by another pivot-mouthed hydraulic cylinder.  Individual hydraulic 
systems are provided for each tainter valve and serve both the operating cylinder and 
the cylinder which operates the eccentric. 
 

Approximate valve operating times, including retraction and sealing operations, are 
2-¼ minutes for raising completely and 3 minutes for lowering from the full raised 
position.  A complete set of operating controls, position sensing devices, and indicators 
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are provided for each valve machinery room.  Remote controls and indicators are 
provided in the powerhouse.  A 100-kW emergency generator is located in the electrical 
room (elevation 1,580) in monolith 25 for supplying power for operation of spillway and 
outlet gates during an interruption in the regular power supply. 

d. Multilevel Selector Gates. 
 
The power intakes are equipped with adjustable gates for selective withdrawal of water 
from full pool elevation 1,600 to minimum pool elevation 1,445.  The selector gate 
withdrawal system is used to discharge water at a temperature suitable for fish 
production at the downstream Dworshak National Fish Hatchery.  Initial and future 
selector gate installations are located in monoliths 21 to 26, inclusive, and adjacent to 
the spillway and outlets.  The plan, elevation, and section of the selector gate structure 
are shown on Plate 2-5.1.  The as-built installation of selector gates is located in 
monoliths 24, 25, and 26 for the two 90-MW units and the single 220-MW unit, 
respectively.  Future selector gates will be installed in the power intake structures of 
monoliths 21, 22, and 23.  The penstock for the future units, nos. 4, 5, and 6, is closed 
on the upper end by a welded steel hemispherical bulkhead.  The power intakes have a 
hydraulic capacity of 2,600 cfs each of the 90-MW units and 6,000 cfs for the 220-MW 
unit. 
 

The 90-MW units are equipped with two selector gates - one master and one slave.  
The 220-MW unit is equipped with three selector gates - one master and two slaves.  
Each gate assembly (175-foot string) has been selected for fit and should not be 
considered to be interchangeable with any other 175-foot string.  Nor is any segment of 
a gate assembly considered interchangeable with any other segment in the 175-foot 
string.  Each gate assembly is 17 feet 3 inches wide by 175 feet long and is composed 
of eight segments with overall dimensions of 21 feet 1-½ inches long and a 6-foot top 
segment.  The selector gates are a welded structural steel assembly and slide in 
stainless steel guides, which are embedded in concrete piers from elevations 1,290 to 
1,613.5.  Each selector gate assembly is equipped with an independent hoisting 
mechanism.  The position of each gate is indicated on the gate hoist drum.  The slave 
gate follows the movement of the master gate, and position of these gates is normally 
the same.  A differential setting between the master and slave gates can be set 
manually, if necessary.  The selector gate assembly for each power intake can either be 
operated manually from the top of the dam or remotely from the powerhouse control 
room.  The amount of gate submergence (pool elevation minus top of gate elevation) is 
displayed in the control room.  The design lifting speed of the selector gate varies from 
2 to 4 feet per minute depending on the gate position. 
 

The selector gate design is such that water either flows over the top of the gate 
(overshot) or under the bottom of the gate (undershot).  The reservoir elevation range 
for an overshot operation is 1,500 to 1,600.  During the overshot operation, the selector 
gate covers the intake opening completely, and a minimum design submergence 
restriction of 30 feet must not be violated.  Gate submergence of less than 30 feet will 
starve the turbine and result in excessive differential head on the gate.  Therefore, a 
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minimum operating submergence of 35 feet will be adhered to unless otherwise 
directed.  There is no restriction on greater submergence except that the top of the gate 
should not be lowered past elevation 1,465 since this is the effective wire rope limit on 
the gate hoist.  See Plate 2-5.2 and Plate 2-5.3 for examples of typical gate positions for 
overshot operation. 
 

For the undershot operation, the reservoir elevation range can be 1,445 to 1,600.  
The gate position is constant with the gate top elevation at 1,610 and the bottom 
elevation at 1,435.  This setting provides a 40-foot flow opening under the gate.  During 
the undershot operation, the selector gate must not be lowered because any lowering of 
the gate reduces the required 40-foot flow opening, starves the turbine, and causes 
excess differential head on the gate.  Plate 2-5.4 shows the selector gate position 
during undershot operation. 
 

Twenty-one temperature sensors located along the upstream face of the dam 
determine the water column temperatures immediately upstream of the dam.  T1 
through T4 are floating sensors and follow reservoir fluctuations.  T5 through T21 are 
located at fixed elevations.  In addition, one temperature sensor, T-21, is located on the 
downstream side of the dam on the pier nose of powerhouse bay number 2.  These 
temperature sensors are read at least once a day from Monday through Friday by the 
project personnel.  The following tabulation lists the Dworshak temperature sensor 
locations: 
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Temperature Sensor Measurement Elevation (ft. msl) 

T1 1 ft. below pool elevation 
T2 5 ft. below pool elevation 
T3 10 ft. below pool elevation 
T4 20 ft. below pool elevation 
T5 1,574 
T6 1,549 
T7 1,524 
T8 1,499 
T9 1,474 

T10 1,449 
T11 1,424 
T12 1,399 
T13 1,374 
T14 1,349 
T15 1,324 
T16 1,299 
T17 1,249 
T18 1,199 
T19 1,149 
T20 1,099 
T21 1,049 

(PIER NOSE - POWERHOUSE 
BAY NO. 2) 950 

e. Power Facilities. 
 
An indoor-type powerhouse encloses the turbine-generator units, assembly area, 
control room, and maintenance facilities.  Initial installation includes two 90-MW 
generating units and one 220-MW generating unit.  Skeleton facilities are provided for 
future installation of three additional 220-MW units.  The Francis-type turbines for the 
90-MW units are set at centerline distributor set at 975.  The synchronous speed of the 
small units is 200 rpm, and 128.6 rpm for the large unit.  Penstocks for the small units 
are 12 feet in diameter and 19 feet for the large units.  Also, two 350-ton capacity 
bridge-type cranes are provided to facilitate assembly and maintenance of the units.  
Turbine generator unit rating curves are shown on Table 2-3 and Table 2-4 and 
graphically on Plate 2-6.1 and Plate 2-6.2.  Powerhouse plans at elevations 988 and 
1,005 are shown on Plate 2-6.3.  Transverse sections of the 90-MW units and the 220-
MW units are shown on Plate 2-6.4 and Plate 2-6.5, respectively. 
 

The control room structure houses equipment rooms, operating personnel, and 
visitor facilities.  The powerhouse is protected against floodwater up to elevation 1,005, 
which corresponds to the powerhouse main floor elevation (see Plate 2-6.4 for details).  
The regulated winter standard project flood is 75,000 cfs, which corresponds to a 
computed tailwater elevation of 996.5 at a point 1,000 feet below the axis of the dam 
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with thalweg of 962 (see Plate 2-7, Tailwater Rating Curves at River Mile 1.69, and 
Plate 2-8, Tailwater Rating Curves at Powerhouse).   

f.  Reservoir. 
 
Dworshak Reservoir lies within narrow, steep canyons of the North Fork Clearwater 
River.  The reservoir extends 53.6 miles upstream of the North Fork at full pool 
elevation 1,600 feet msl.  There are two major tributary arms on the right bank - Elk 
Creek, about 7 miles long, and Little North Fork, nearly 6 miles long.  The reservoir’s 
shoreline is 175 miles at full pool.  The widest sections of the reservoir are in the lower 
one-third of its length, where the widths range generally from about ½ to 1 mile with the 
widest point at the mouth of Elk Creek being nearly 2 miles.  The upper two thirds of the 
reservoir is much narrower, ranging mostly between 1,000 and 2,000 feet.   The 
following tabulation outlines key reservoir elevations and capacity allocations. 

 
DWORSHAK RESERVOIR 

 
Reservoir Element Elevation 

Crest of Dam 1,613.0
Maximum Design Water Surface 1,604.9
Normal Full Pool 1,600.0
Top of Inactive Pool 1,445.0
Top of Dead Storage Pool 1,350.0
Streambed at Dam Axis 970.0
 
 

Storage Element Allocation Elevation Range 
Freeboard 1,604.9 to 1,613.0 8.1 Feet 
Surcharge 1,600.0 to 1,604.9 92,000 A.F 
Total Active Capacity 1,445.0 to 1,600.0 2,016,000 A.F 
Inactive 1,350.0 to 1,445.0 682,000 A.F 
Dead 970.0 to 1,350.0 770,000 A.F 
Total Capacity 970.0 to 1,600.0 3,468,000 A.F 

 
Table 2-5 lists the elevation-capacity-surface area data.  The reservoir configuration 

is shown on Plate 2-9. 

g. Shoreline and Shoreline Access 
 

.  The region surrounding the reservoir, comprising much of the St. Joe and 
Clearwater National Forests, is a vast mountainous area without well-developed, all-
weather public roads.  Most of the right bank of the reservoir has south-facing slopes 
with scattered outcroppings of timber, while the left bank with generally northerly slopes 
supports a moderately dense forest growth.  There is a rather extensive network of 
private logging roads which are mostly unsurfaced, strictly dry-weather roads on which 
public traffic is permitted except during periods of high fire hazard.  Its extreme 
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inaccessibility is a dominant characteristic of the Dworshak Reservoir area.  Public 
access to the reservoir shoreline by roadway is available at only six locations.  Two 
bridges were constructed across the reservoir as part of the project development.  They 
are Dent Bridge at river mile 16.8 and Grandad Bridge at river mile 40.5.  There are no 
fixed-wing aircraft landing strips within the project boundary, but a marked heliport is 
located near the left abutment of the dam.  Plate 2-9 shows land use classifications of 
project lands around the reservoir for specific uses. 

h. Fish Hatchery. 
 
Dworshak does not have fish passage facilities; consequently, migrations of 
anadromous fishes are blocked at that location.  In order to mitigate these fish losses 
and resident fish losses, a steelhead fish hatchery has been constructed on the point of 
land between the North Fork and the main stem of the Clearwater.  The Dworshak 
National Fish Hatchery is the world’s largest steelhead trout hatchery and is completely 
automated.  The multilevel selector gates at Dworshak are used to control project 
discharge temperatures that are suitable for hatchery use.  In addition, the hatchery is 
equipped to warm or cool water as necessary to maintain desired water temperatures in 
the rearing ponds. 
 
The hatchery’s annual production goal is 520,000 pounds of fish; 420,000 pounds will 
be steelhead smolts which are necessary to ensure sufficient adult returns annually to 
the hatchery.  The additional 100,000 pounds will be freshwater fish, rainbow and 
kokanee, for reservoir planting to mitigate resident fishery losses.  Since the hatchery 
began operation in October 1968, annual production goals have not yet been fully 
achieved because of various factors such as fishery diseases, insufficient run size, and 
equipment malfunction.  The following tabulation is a summary of the hatchery’s total 
annual production from 1970 to 1984. 
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DWORSHAK NATIONAL FISH HATCHERY PRODUCTION RECORDS 

Fall 
Year Steelhead 

(lbs.) 
Kokanee 

(lbs.) 
Rainbow 

(lbs.) 
Cutthroat 

(lbs.) 
Chinook 

(lbs.) 
1970 189,871 None None None None 
1971 415,046 None None None None 
1972 168,983 10,176 99,941 None None 
1973 306,833 393 132,416 None None 
1974 519,967 1,999 17,559 2,285 None 
1975 291,676 2,368 None 80,090 None 
1976 211,736 1,514 93,794 856 None 
1977 236,728 1,113 24,167 None None 
1978 277,259 None 53,618 None None 
1979 153,770 985 92,746 None 371 
1980 339,638 None 49,000 None None 
1981 279,189 None 56,791 None None 
1982 344,682 None 73,380 None None 
1983 317,685 None 60,136 None None 
1984 338,847 None 22,109 None None 

i. Log Handling Facilities.   
 
Commercial navigation on Dworshak is an authorized project function for log handling 
operations.  Four log dumping sites are available and are located as follows:  Little 
Meadow Creek site (located on the left bank of the North Fork Clearwater River at river 
mile 37.3), Robinson Creek site (located on the right bank of the North Fork Clearwater 
River at river mile 39.3), Breakfast Creek site (located on both banks of the Little North 
Fork near the confluence of Breakfast Creek), and Benton Creek site (on the left bank of 
the North Fork Clearwater River at river mile 43.5).  Logs can be floated from these 
sites to the log handling ramp at the dam for removal.  No special operations of the dam 
or reservoir are anticipated for log handling operations.  Operating pool levels for log 
dumping and log removal are shown in the following tabulation. 
 

Site Operational Pool Range 
Little Meadow Creek (log dump) 1,570-1,600 
Robinson Creek (log dump) 1,565-1,600 
Breakfast Creek (log dump) 1,570-1,600 
Benton Creek (log dump) 1,565-1,600 
Dworshak Log Handling Facility 1,445-1,600 

 
2-04 Related Control Facilities. 
 
There are no control facilities associated with this project. 
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2-05 Real Estate Acquisition.   
 
The Dworshak Dam and Reservoir project contains approximately 30,935 acres of 
public land.  As part of the project, a land use plan has been developed for guiding the 
development and management of the lands surrounding the reservoir.  The plan has 
project operation areas, recreation areas (which includes group camping areas), log 
handling areas, wildlife areas, natural areas, and National Forest land.  Plate 2-9 shows 
the current land use plan.  The following tabulation summarizes land use classifications 
for Dworshak project lands present and future developments. 
 

Land Use Areas (acres) Present and Future Allocations 
Project Operation  (including Dworshak Dam) 298.8 
Recreation Intensive 1,245.7 + 1,120.8 future 
Recreation Low Density 4,083.1 
Log Handling 183.9 + 10.7 future 
Wildlife Management Intensive 11,643.1 
Wildlife Management Moderate 9,749.4 
Natural Area 982.5 
Natural Forest Land 1,617.4 
Total 30,935.4 
 
2-06 Public Facilities.   
 
Plate 2-9 shows the general location of existing recreation sites on project lands.  The 
existing recreation sites and associated facilities and activities are listed as follows. 
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Big Eddy   4            
Boehls  4             
Bruces Eddy               
Canyon Creek  12 2            
Cold Springs   4            
Dent Acres  50 6            
Dent Orchard   24            
Freeman Creek  100 25            
Grandad Creek  6             
Little N. Fork  4             
Magnus Bay  6             
Merrys Bay   3            

 
Detailed information on existing recreation sites can be found in the “Walla Walla 

District Recreation Facilities Guide,” dated March 1984 and the “Dworshak Master Plan 
- Volume 1,” dated July 1985.  General information and reservoir elevations required for 
public use of the existing recreation sites are summarized in Table 2-6. 
 

Guided tours of the dam itself begin at the visitor center, and the displays at the 
visitor center include audiovisual formats.  Boat moorage, boat fuel, and concessions 
are available at the Big Eddy site.  Boat tie-up docks are available at the right abutment 
area for boater access to the visitor center and at all boat launching ramps except 
Grandad Creek.  In addition, the Dworshak National Fish Hatchery, with visitor center 
and fish facilities, provides additional day-use only opportunities for visitors to the 
Dworshak Project. 
 

The Three Meadows site is a group camp only.  Facilities include two trailer pads 
with hookups, eight cabins, a lodge, restrooms, showers, and utilities.  Occupancy at 
Three Meadows is by reservation through a lease holder.  A group camp section with 
recreational vehicle pull-through pad sites (no hookups) is available at the Freeman 
Creek site in an area separate from the individual units.  Occupancy at Freeman Creek 
is by reservation through the Corps of Engineers, telephone number (208) 476-5994 or 
Idaho's Dworshak State Park.  Cold Springs is intended primarily to be used as a 
primitive group camp which is accessible either by trail or boat.  Facilities include 
chemical toilets and sparsely developed group tent areas. 
 

All initial development of Dworshak Project recreation facilities has been completed.  
Recreation development on project lands to date (1986) has been the responsibility of 
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the Corps of Engineers.  However, the Federal Water Project Recreation Act now 
requires cost-sharing on all future development of new recreation areas, such as those 
covered by the Dworshak Master Plan’s land use classification, “Future Intensive Use 
Recreation Sites.”  An exception to the cost-sharing requirement is new development by 
the Forest Service on project lands within National Forest boundaries.  In addition, non-
Federal participation in future recreation development will be required if the Dworshak 
Project should be designated as a National Recreation Area. 
 
There are many recreation sites in the region which offer recreational opportunities 
similar to those on Dworshak Project lands.  Regional recreation sites as shown on 
Plate 2-10.  Camping and water-oriented activities are the primary uses of Dworshak 
Project lands.  Dworshak’s recreation sites and other sites in the region receive high 
seasonal use.. 
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Figure 2-1 Boat Launch Ramps - Usable Access 
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3 HISTORY OF PROJECT 
 
3-01 Authorization. 
 
3-02 Planning and Design.   
 
Early planning of Dworshak Dam and Reservoir referred to the project as “Bruce’s Eddy 
Project.”  The name was changed by Congressional action in August 1963 in honor of 
the late Senator Henry C. Dworshak of Idaho.  The history of the project can become 
known in a comprehensive manner by review of the tabulation, “Dworshak Historical 
Data,” which follows.  If additional information is desired, obtain a copy of the “Historical 
Report on Construction, Dworshak Dam and Reservoir, North Fork Clearwater River, 
Idaho,” from the Walla Walla District Library. 
 
Contributions from Dworshak.  Dworshak is a major storage project in the Columbia 
River system.  It has sufficient storage to provide regulation in the interest of 
downstream flood control, system power generation, water quality, recreation, and other 
requirements.  Dworshak’s operation in conjunction with the total system of Columbia 
River reservoirs contributes to the reduction of floods on the lower Columbia River, 
maximizes power generation on a system basis, and provides significant recreation 
benefits to the local area and the region. 
 
3-03 Construction. 
 

DWORSHAK HISTORICAL DATA 
Date Item 

20 Mar 1950   House Document 531, 81st Congress, 2nd Session, titled “Columbia 
River and Its Tributaries, Northwestern United States,” proposed a main 
control plan of reservoirs in the Columbia River system and discussed 
Bruce’s Eddy Project on the North Fork Clearwater River as a potential 
project in addition to that plan. 

14 Jun 1955 Senate Document 51, 84th Congress, 1st Session, Review Report 
(Review of House Document 531) - Middle Snake River and Tributaries 
(Lewiston to Pittsburg Landing), Idaho, Oregon, and  Washington, 
recommended adoption of Bruce’s Eddy Project on the North Fork 
Clearwater River. 

3 Jul 1958 Public Law 85-500, 85th Congress, 2nd Session, provided authority and 
funds for detailed planning for the Bruce’s Eddy Dam and Reservoir. 

Oct 1958 First planning money. 
4 Nov 1958 First exploratory drilling. 
10 Aug 1960 First contract with Idaho Fish and Game on elk browse. 
28 Mar 1969 First contract with Fish and Wildlife Service on fish and wildlife studies. 
7 Dec 1961 Tunnel drilling for exploration. 
8 Mar 1962 First contract with Idaho Fish and Game on steelhead. 
23 Oct 1962 Public Law 87-874, Section 201 of the Flood Control Act of 1962 in 

accordance with House Document 403, 87th Congress, 2nd Session, 
provided construction authorization. 
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23 Apr 1963 First access road contract to right abutment. 
Aug 1963 Project name changed from Bruce’s Eddy, Public Law 88-96. 
6 Dec 1963 First project network analysis. 
23 Mar 1964 First clearing contract. 
15 May 1964 First fire protection agreement on project. 
8 Jun 1964 First power line relocation, Clearwater Power Company. 
4 Jan 1965 Diversion tunnel contract. 
19 Jan 1965 First road relocation agreement, County on Detour Road. 
30 Mar 1965 Access-detour roads contract. 
13 Sep 1965 Resident office contract. 
15 Mar 1966 Dam temporary fish facility contract. 
20 May 1966 First explorations for Dent Bridge. 
6 Jul 1966 Second clearing contract. 
20 Jul 1966 Main dam contract. 
7 Sep 1966 State highway to project improvement contract. 
5 Apr 1967 First seeding of reservoir clearing area. 
11 Jul 1967 Hatchery main pumps contract. 
27 Jul 1967 Third reservoir clearing contract. 
8 Sep 1967 Hatchery main contract. 
15 Mar 1968 Powerhouse turbines contract. 
25 Apr 1968 Permanent fire protection agreement for project. 
6 May 1968 Right abutment road to Dent Bridge contract. 
8 May 1968 Granddad Bridge design contract. 
17 May 1968 Left abutment road to Dent Bridge contract. 
22 Jun 1968 First bucket of concrete in dam. 
25 Aug 1968 Bureau of Sport Fisheries assigned first hatchery personnel (two-man). 
2 Oct 1968 Hatchery-held first steelhead (21). 
15 Oct 1968 Hatchery housing contract. 
29 Apr 1969 Hatchery spawned first eggs. 
28 May 1969 1 million cubic yards concrete in dam. 
16 Jun 1969 First school aid contracts (Lewiston, Orofino, and Kamiah). 
24 Oct 1969 2 million cubic yards concrete in dam. 
25 Nov 1969 Hatchery personnel agreed to operate permanent fish facilities. 
3 Dec 1969 Powerhouse permanent fish pump contract. 
4 Dec 1969 Dent Bridge contract. 
31 Dec 1969 Powerhouse bridge cranes contract. 
28 Jan 1970 Powerhouse generators contract. 
31 Mar 1970 3 million cubic yards concrete in dam. 
7 Apr 1970 Powerhouse contract. 
19-20 Apr 1970 Hatchery released first smolts (1.4 million). 
May 1970 Hatchery gave 1970 eggs = 2.5 million to state, 200,000 to Oregon, 

500,000 to Russia. 
8 May 1970 4, 5, and 6 clearing contract, flotation  method. 
12 Jun 1970 Powerhouse transformers contract. 
8 Jul 1970 First report of columnaris disease in hatchery. 
16 Jul 1970 Granddad Bridge contract. 
13 Aug 1970 4 million cubic yards concrete in dam. 
21 Oct 1970 Powerhouse governors contract. 
23 Feb 1971 5 million cubic yards concrete in dam. 
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15, 16, 17 Mar 
1971 

Hatchery smolt release, 3.1 million. 

23 Apr 1971 Stockpiling sand and topsoil contract. 
May 1971 Last PFI log drive. 
21 Jun 1971 Second phase log handling contract. 
27 Jul 1971 Upper reservoir roads contract. 
13-17 Sep 1971 Placed diversion tunnel closure gate. 
21 Sep 1971 Big Eddy launching ramp contract. 
27 Sep 1971 Slide gates in closure gate closed. 
2 Oct 1971 Last deck pour on Dent Bridge. 
29 Oct 1971 Dent Bridge opened to one-way traffic. 
8 Nov 1971 Water diversion changed from tunnel to temporary low-level outlet. 
9 Nov 1971 6 million cubic yards concrete in dam. 
18 Nov 1971 Steel closed on Granddad Bridge. 
4 Jan 1972 Dam selector gates contract. 
11 Feb 1972 Breached downstream cofferdam. 
14 Feb 1972 Maindam gantry crane contract. 
17 Feb 1972 Diversion tunnel plug completed. 
12 Mar 1972 North Fork fish barrier removed. 
12 Mar 1972 Regulating outlets opened and temporary low-level outlet closed.  

Released first of 100,000 pounds of rainbow and kokanee in reservoir. 
18 Mar 1972 First fish collection in powerhouse trap (15 pounds). 
14 Apr 1972 Hatchery Phase II contract. 
17-20 Apr 1972 Hatchery released 1 million smolts of 1970 brood. 
17 Oct 1972 Granddad Bridge and Upper Reservoir Roads opened to traffic. 
26 Jan 1973 Dam concrete topped out - 6,626,245 cubic yards. 
30 Jan to 1 Mar 
1973 

Released 100,000 pounds of rainbow in reservoir. 

1 Mar 1973 Unit 1 first placed on line. 
6 Mar 1973 Hatchery sculpture contract awarded. 
16 Mar 1973 First steelhead spawning, 1,156 fish processed (5 weeks early). 
6 Apr 1973 Unit 2 placed on line. 
20 Apr 1973 Unit 3 placed on line. 
8 May 1973 Hatchery completed processing 6,997 adults (4,708 female) and took 

28,211,000 eggs. 
31 Jul 1973 Unit 1 selector gate in operation. 
3 Aug 1973 Unit 2 selector gate in operation. 
18 Aug 73-Slot A) 
16 Oct 73-Slot B) 
15 Nov 73-Slot C) 

Unit 3 selector gate in operation. 

 
 
3-04 Related Projects. 
 
 
 
3-05 Principal Regulation Problems.   
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Since the project began operation in March 1973, two major problems have occurred at 
Dworshak. 

a. The first problem, discovered December 1975, concerns an extensive erosion in 
the stilling basin.  Investigation of the erosion problem by the Walla Walla District 
revealed that damage had occurred in the stilling basin because of two factors: 

(1). Large amounts of construction debris deposited in the stilling basin prior to 
and during initial operation. 

(2). Unbalanced flow pattern into the stilling basin caused the debris in the basin 
to be churned about and eroded the concrete.  Unbalanced flow can also draw material 
into the stilling basin from downstream.  As a result, a uniform flow pattern is 
recommended at all times through the spillway stilling basin. 

b. The second problem pertained to leakage from a crack which developed in 
monolith 35 during June 1980.  No special regulation at Dworshak was required 
because the plan of action taken by the Walla Walla District resulted in a significant 
reduction in the volume of water that had been entering the crack.  The corrective 
measures taken were as follows: 

(1). Drilling drain holes in order to relieve crack pressure and define crack limits. 

(2). Installing two vinyl curtains temporarily. 

(3). Filling crack with epoxy mixture. 

(4). Filling crack with cinders. 

c. During the period 3 June 1980 to 11 March 1981, 33 flow measurements were 
made at the gallery 1160 measuring site.  Flows decreased from a maximum of about 
17.5 cfs on 8 June 1980 to 0.7 cfs on 11 March 1981.  Conditions at the gallery 1160 
site have remained stable since March 1981.  During 18-25 March 1982, more 
extensive repair work was accomplished with an epoxy mixture.  No further repair on 
the crack has been required.
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4 WATERSHED CHARACTERISTICS 
 
4-01 General Characteristics. 
 
The Clearwater River at Spalding has a total drainage area of approximately 9,570 
square miles.  It is located in north central Idaho and is a major tributary of the Snake 
River, which is a principal branch of the Columbia River.  The basin elevation ranges 
from about 750 to 9,000 feet msl and has a median elevation of 4,500 feet msl.  
Adjacent river basins are the St. Joe and St. Regis to the north, Bitterroot to the east, 
and Salmon to the south.  Principal streams within the Clearwater River Basin generally 
flow in a westerly direction.  The North Fork of the Clearwater River joins the main stem 
of the Clearwater downstream of Orofino and enters the Snake River at Lewiston, 
Idaho.  Topography and runoff characteristics naturally divide the Clearwater River 
Basin into two principal drainage areas, which will be referred to as the Upper and 
Lower Clearwater River watersheds for purposes of this manual.  Plate 4-1 shows a 
basin map for the North Fork Clearwater River above Dworshak Dam. 
 
4-02 Topography. 

a.  Upper Watershed.  The upper watershed consists of 8,040 square miles of 
drainage area above Peck, Idaho, and represents about 85 % of the total area above 
Spalding.  Major subbasins within the upper watershed are:  (1) North Fork - 2,440 
square miles, (2) South Fork - 1,200 square miles, (3) Lochsa River - 1,180 square 
miles, and (4) Selway River - 1,910 square miles.  These four basins contain 
approximately 70 % of the total area above Spalding.  The upper watershed is 
topographically rugged with streams deeply entrenched below mountains, V-shaped 
valleys, steep-sloped mountains, and narrow, sharp ridges.  Elevation within the upper 
watershed varies from about 950 to 9,000 feet msl, and the median elevation is 5,000 
feet msl. 
 

The general course of the North Fork is westerly from the Bitterroot Range in the 
eastern and northeastern areas of the basin.  The North Fork flows into the Clearwater 
River about 40 miles east of Lewiston, Idaho, and drains a topographically rugged, 
densely timbered, sparsely populated, and largely undeveloped area of 2,440 square 
miles above the dam.  The North Fork contains approximately 25 % of the 9,570 square 
miles of drainage area above Spalding, Idaho, and 2 % of the 103,500 square miles of 
drainage above Lower Granite Dam. 

b. Lower Watershed.  The lower watershed consists of approximately 1,530 square 
miles of drainage area between the Peck and Spalding gauging stations.  The lower 
watershed contains about 16 % of the 9,570 square miles of drainage area above 
Spalding.  Principal tributaries in the lower watershed are:  (1) Lapwai Creek - 235 
square miles, (2) Potlatch River - 425 square miles, and (3) Big Canyon Creek - 225 
square miles.  These three tributaries contain approximately 9 % of the total drainage 
area above Spalding.  The lower watershed consists of generally steep, barren hills and 
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plateaus intersected by cultivated valleys.  The plateaus are generally composed of 
rolling hills, and extensive areas are adapted to raising principal crops of wheat, peas, 
and lentils by dry-farming methods. 
 

The Scenic Rivers Unit, Water Resources Research Institute, University of Idaho, 
published “An Environmental Survey of the Lower Clearwater River,” dated 31 July 
1970.  This report gives a detailed description of the lower watershed from Ahsahka to 
Lewiston. 
 
4-03 Geology and Soils. 
 
The headwaters of the North Fork Clearwater River and its tributaries originate in a 
mountainous area underlain by metamorphic rocks of the Belt Series and igneous 
granitic rocks of the Idaho Batholith.  Rock types underlying the drainage basin are of 
considerable variety.  This is a result of mode of origin; for example, the Belt Series are 
metamorphic sediments and consist of quartzites, argillites, and impure limestones, 
while the Idaho Batholith is composed of igneous rocks of the granite series.  Figure 4-1 
shows the general distribution of these rock types.  The lower course of the river valley 
walls is metamorphic rocks in the Orofino Series.  Locally, there are igneous intrusions 
with quartz veins being quite numerous and basaltic dikes less common.  In the eastern 
and northern parts of the basin, these metamorphics are typical of the Belt Series and 
still display many of the features of the original sediments from which they have been 
altered.  In the western part of the North Fork Basin, the lavas of the Columbia Plateau 
occur at various locations.  These are locally associated with shales between lavas and 
the older, underlying rocks.  The Belt Series strata are of pre-Columbian age, and the 
Idaho Batholith granites of the Mesozoic era are intruded into them.  The Orofino Series 
metamorphosed rock surround the intrusive granite.  The older formations were uplifted 
and folded during the period of mountain formation, giving rise to the Bitterroot Range of 
the Rocky Mountains.  Lava flows of the Miocene age locally blocked the drainage.  
Lakebed-type sediments, clay, and fine-grained materials were deposited and are found 
below and between the lava.  These deposits are known as the Latah Formation.  The 
lava flows changed the original drainage pattern of the basin, and the present course of 
the North Fork Clearwater River cuts across the pattern of old valleys and  
 
4-04 Sediment. 
 
Because of the character of geological formations in the drainage area, the relative 
scarcity of topsoil, and the nature of runoff, the suspended sediment in the Clearwater 
River is relatively low.  Physical evidence indicates there is significant movement of 
coarser bed load material during high flows but, in general, the stream is one of the 
lesser sediment transporting streams in the region.  Based on measurements of other 
streams in the region, it is estimated that the average annual sediment load of the North 
Fork at Dworshak will be on the order of 300 acre-feet per year.  Because this is very 
low and no problems are expected to result from sediment accumulation, there is no 
program for sediment measurements. 
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4-05  Climate. 
 
The climate of the Clearwater Basin is characterized by mild summers, long, cold 
winters, and an abundance of snowfall which accumulates in snow packs generally from 
November through April.  The area is dominated by moist Pacific maritime air masses 
which are moved over the basin by prevailing westerly winds.  Although these air 
masses have lost much of their precipitable water in passing over mountains further 
west, they still contain sufficient moisture that they experience the orographic effect 
within the basin and yield considerable precipitation.  During the winter, polar air 
masses occasionally enter the basin from the north and displace maritime air masses, 
producing short periods of extremely low temperatures.  Plate 4-1 shows the locations 
of stream flow, precipitation temperature, and snow stations within the basin. 
 

The following paragraphs discuss and outline temperature, precipitation, snow, and 
evaporation data for stations within and adjacent to the Clearwater River Basin.  These 
stations are the hydrologic stations which are used to estimate runoff volumes and 
supply real-time data necessary for the regulation of Dworshak Reservoir. 

a. Temperature.  Temperature records for:  (1) Avery Ranger Station, (2) Elk River, 
(3) Headquarters, (4) Mullan, (5) North Star Ranch, (6) Orofino, (7) Pierce, and (8) 
Powell have been summarized.  Table 4-1 lists extremes for average maximum daily 
temperatures by month for these stations, and Table 4-2 lists extremes for average 
minimum daily temperatures by month.  Temperatures within the Clearwater Basin can 
vary with extreme fluctuations from month to month and year to year.  Table 4-3 shows 
temperature extremes which have occurred at these key hydrologic stations. 

b. Precipitation.  Plate 4-1 defines the isohyetal pattern of mean annual 
precipitation over the drainage areas of the North Fork Clearwater River Basin.  The 
mean annual precipitation values vary from 24 inches near the mouth of the North Fork 
to 70 inches near the summit of the Bitterroot Mountain Range.  Monthly precipitation 
records for key hydrologic stations:  (1) Avery Ranger Station, (2) Elk River, (3) 
Headquarters, (4) Mullan, (5) North Star Ranch, (6) Orofino, (7) Pierce, and (8) Powell 
are listed on Table 4-4.  The precipitation amounts recorded at these key hydrologic 
stations have a seasonal distribution where, on the average, 60 to 70 % of the total 
October to September water year precipitation occurs during the months of October to 
March, 20 to 30 % during the months of April to July, and 5 to 15 % during the months 
of August to September.  Large amounts of precipitation will have a significant effect on 
the regulation of Dworshak Reservoir.  Table 4-5 shows maximum 24-hour precipitation 
accumulations which have occurred at these key hydrologic stations during the period of 
record. 
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TABLE 4-5 
MAXIMUM 24-HOUR PRECIPITATION 

Month Avery 
R.S. 
21/ 

Elk 
River 
1S2/ 

Headquarters
3/ 

Mullan4/ North Star 
Ranch5/ 

Orofino6/ Pierce7/ Powell8/

 

Jan 1.66 2.01 1.71 4.40 1.43 1.73 1.68 1.55
Feb 1.25 2.44 1.57 1.70 1.05 1.68 2.07 1.39
Mar 0.97 1.32 1.75 1.10 0.68 2.13 1.30 1.26
Apr 1.07 1.92 1.79 0.80 1.42 1.40 1.67 2.13
May 1.50 1.98 1.13 1.46 1.13 1.61 1.66 1.73
Jun 1.35 1.68 1.81 1.47 1.05 2.20 1.63 1.66
Jul 1.27 1.47 1.57 1.25 1.07 2.77 1.78 1.02
Aug 1.10 2.26 1.49 1.20 1.24 1.38 2.05 1.32
Sep 1.83 1.20 1.43 0.94 1.13 1.99 1.25 1.80
Oct 0.89 1.45 1.93 1.17 1.18 1.38 1.43 1.70
Nov 1.33 2.32 1.66 1.80 1.11 1.57 1.43 1.82
Dec 2.80 2.00 2.00 1.58 1.93 2.29 2.30 2.73

 
1  Period of Record, 1968-1981, 14 years, station elevation 2,390 feet msl. 
2  Period of Record, 1952-1981, 30 years, station elevation 2,918 feet msl. 
3  Period of Record, 1959-1981, 23 years, station elevation 3,138 feet msl. 
4  Period of Record, 1972-1981, 10 years, station elevation 3,317 feet msl. 
5  Period of Record, 1967-1981, 15 years, station elevation 2,800 feet msl. 
6  Period of Record, 1903-1981, 79 years, station elevation 1,027 feet msl. 
7  Period of Record, 1963-1981, 19 years, station elevation 3,185 feet msl. 
8  Period of Record, 1962-1981, 20 years, station elevation 3,632 feet msl. 
 
Source:  Climatological Data for Idaho, Publication of the National Oceanic and 
Atmospheric Administration. 
 

Most of the annual precipitation within the Clearwater River Basin occurs as 
rainstorms which move generally eastward across the basin.  However, during the 
warmer months, precipitation can occasionally occur from thunderstorms.  These 
thunderstorms are usually of short duration and not continuous over large areas of the 
basin, but precipitation intensities can be very high over small areas.  The December 
1933 rainstorm was the most severe general rainstorm that has occurred in the North 
Fork Clearwater River Basin since 1926 and produced the highest flow of record, 
100,000 cfs on 23 December 1933, at the Ahsahka gage.  During the period 17 to 25 
December, a series of storms occurred and basin precipitation was estimated to have 
averaged nearly 8 inches, with some precipitation almost continuously in the period but 
with maximum intensities probably not exceeding two-tenths of an inch per hour.  There 
have probably been more intense storms than that of December 1933, but no other has 
produced as high a runoff in the North Fork Clearwater at Dworshak and the main stem 
at Spalding since the beginning of stream flow records in 1926. 

c. Snow.  Snow accumulation in the Clearwater River Basin generally begins in 
late September or October and continues to increase in water content until April or May.   
The amount of water content accumulation varies from year to year and is influenced by 
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the amounts of precipitation, the sequence of temperatures, and soil moisture 
conditions during the accumulation period.  Table 4-6 summarizes 1961 to 1980, 20-
year average, snow water content data for 11 stations used in the Dworshak runoff 
volume forecast procedure.  The accumulation of snow over the Clearwater River Basin 
affects the forecasted runoff volume, which dictates the degree of regulation necessary 
and the manner in which Dworshak Reservoir is regulated. 
 

The following tabulation compares the measured 1 April snow water content at the 
11 snow courses with both the minimum and the maximum April through July inflow 
runoff volumes of record in the North Fork Clearwater River at Dworshak Dam. 
 

1 APRIL SNOW COURSE WATER CONTENT 
Snow Course Elevation (ft. msl) 1977 (in.) 1972 (in.) 

Crater Meadows 5,960  25.5  71.7
Crooked Fork 3,610 9.0 22.0
Elk Butte 5,550 19.2 55.0  
Fish Lake Airstrip 5,650 18.9 62.0
Hemlock Butte 5,810 26.8 77.2
Hoodoo Basin 6,000 23.0 80.8
Hoodoo Creek 5,900 22.4 78.3
Lolo Pass 5,240 15.4 52.3
Lost Lake 6,110 25.2 85.7
Savage Pass 6,170 15.4 42.9
Shanghai Summit  4,600 14.3 45.8
North Fork Clearwater River at Dworshak 
Dam April-July Runoff Volume 

1,238,900 A.F 4,671,800 A.F

 
 

TABLE 4-6 
CLEARWATER RIVER BASIN AVERAGE SNOW WATER CONTENT 

(20-Year Average - 1961-1980) 
Average Snow Water Content (inches) 

Station Elevation  
(ft. msl) 

1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 

Crater Meadows 5,960 18 30.1 37.9 45.2 46.2 29.8
Crooked Fork 3,610 5.3 10.3 12.4 13.6 2.9 --
Elk Butte 5,550 -- 26.7 33.3 37.2 31.7 8.9
Fish Lake Airstrip 5,650 6.9 27.2 35.2 39.9 40 --
Hemlock Butte 5,810 0.5 33.8 42 49.6 50.1 29
Hoodoo Basin 6,000 0.1 34.8 44.6 52.7 54.5 36.3
Hoodoo Creek 5,900 7.8 32.4 41.8 49.2 50.7 35.6
Lolo Pass 5,240 2.1 21.5 27.4 31.8 30 --
Lost Lake 6,110 2.2 38 48.5 58.3 59.1 43.4
Savage Pass 6,170 0.7 18.9 24.3 28.4 28.5 --
Shanghai Summit 4,570 9.8 17.3 23.7 26.1 21.2 --
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Source:  Water Supply Outlook for Idaho, U.S. Department of Agriculture, Soil 
Conservation Service, Boise, Idaho, 1985 Publication. 

d. Evaporation.  Evaporation losses within the Clearwater River Basin will vary with 
temperatures.  Evaporation data is not available for key stations within the basin.  
However, Table 4-7 lists and summarizes total monthly evaporation rates for the 
University of Idaho at Moscow. 
 
4-06 Storms and Floods. 
 
Floods in the Clearwater River Basin are generally of two types:  (1) spring snowmelt 
with or without spring rainstorms, and (2) winter rainstorms accompanied by snowmelt.  
The following paragraphs discuss pertinent floods for the key gauging stations of:  (1) 
North Fork Clearwater at Dworshak, (2) Clearwater at Orofino, and (3) Clearwater River 
at Spalding. 

(1). North Fork Clearwater at Dworshak.  Floods in the North Fork Clearwater 
River at the Dworshak dam site with unregulated annual maximum mean daily 
discharges in excess of 35,000 cfs and coincident with damage conditions 
(approximately 100,000 cfs) in the lower Clearwater River at Spalding have occurred on 
17 occasions since October 1926.  Fifteen of these events were spring floods and two 
were winter floods.  Table 4-8 summarizes the 15 spring snowmelt floods, and Table 4-
9 summarizes the two winter floods in the North Fork at Dworshak dam site. 
 

TABLE 4-8 
SPRING SNOWMELT FLOODS 

SUMMARY OF UNREGULATED DISCHARGE AND RUNOFF AT DWORSHAK DAMSITE 
Date Maximum Mean Daily 

Discharge (cfs) 
April-July Runoff 
Volume (Million 

A.F.)1/ 

Percent of Average 
April-July Runoff 

Volume 
17-May-27 35,700 3.434 124
10-May-28 39,600 3.329 120
14-May-32 38,400 3.567 129
10-Jun-33 44,000 3.430 124
19-Apr-36 37,200 3.085 111
18-Apr-38 53,200 2.698 97
29-May-48 52,000 3.917 141
15-May-49 41,300 3.491 126
21-May-56 40,600 3.909 141
21-May-57 36,000 3.166 114
08-Jun-64 35,100 3.402 123
30-May-71 43,000 4.046 146
31-May-72 51,900 4.6722 168
05-Jun-74 45,300 4.651 168
06-May-79 40,200 2.691 97
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1  Average April-July runoff volume 2,776 million acre-feet based on 1927-1985 period 
of record. 
2  Largest spring snowmelt runoff volume for 1927-1981 period of record. 
 

TABLE 4-9 
 

WINTER RAINSTORM AND SNOWMELT FLOODS 
SUMMARY OF UNREGULATED DISCHARGE AND RUNOFF AT DWORSHAK 

 
Date 

Maximum Mean Daily 
Discharge (cfs) 

Duration Above 
35,000 cfs (Days) 

Runoff Volume Above 
35,000 cfs (A.F.) 

23 Dec 1933 90,0001/ 4  476,000
23 Dec 1964 54,000 2 192,000
30 Nov 1995 57,800
9 Feb 1996 59,000

 
1 Largest mean daily peak discharges for 1927 – 1996 water year period. 

(2). Clearwater River at Orofino.  Floods in the Clearwater River at Orofino occur 
as natural or unregulated flow.  Dworshak cannot provide flood protection for Orofino, 
but existing local levees provide some flood protection for frequent high flows.  These 
local levees are not adequate for large floods that have peak discharges equal to or 
greater than flow damage conditions of approximately 95,000 cfs at Orofino.  Peak 
discharges in excess of 95,000 cfs have not occurred during the period of record since 
October 1950.  However, two flood peak discharges exceeding 95,000 cfs have 
occurred outside of the period of record for the Clearwater River at the Orofino gage.  
The largest flood peak discharge is estimated to be approximately 106,000 cfs and 
occurred on 28 May 1948.  The second largest flood peak discharge is estimated to be 
approximately 99,700 cfs and occurred on 8 June 1964. 

(3). Clearwater River at Spalding.  Floods in the Clearwater River at Spalding 
with unregulated maximum mean daily discharges in excess of damage conditions 
(approximately 100,000 cfs) have occurred on 19 occasions since October 1910.  
During the October 1910 through September 1913 and October 1925 through 
September 1985 periods (56 years), 17 events were spring floods and two events were 
winter floods.  Table 4-10 summarizes the 17 spring snowmelt floods and Table 4-11 
summarizes the two winter floods. 
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TABLE 4-10 
SPRING SNOWMELT FLOODS 

SUMMARY OF UNREGULATED DISCHARGE AND RUNOFF AT SPALDING 
Date Maximum Mean 

Daily Discharge (cfs)
April-July Runoff 

Volume (Million A.F.)2/
Percent of Average 

April-July Runoff 
Volume 

09-Jun-27 106,000 9.539 123
26-May-28 104,000 9.049 117
14-May-32 114,000 9.544 123
10-Jun-33 128,000 9.386 121
15-May-36 101,000 8.473 109
19-Apr-38 123,000 7.477 97
09-May-47 108,000 8.105 105
29-May-48 166,0001 11.923 154
16-May-49 117,000 9.488 122
21-May-56 112,000 10.254 132
20-May-57 123,000 8.937 115
09-Jun-64 117,000 10.029 129
21-Apr-65 109,000 9.371 121
13-May-71 100,000 10.448 135
02-Jun-72 123,700 11.795 152
16-Jun-74 132,000 12.1883 157
11-May-76 104,600 10.116 131

 
1  Maximum peak discharge 177,000 cfs, water years 1911-1913, 1926-1985. 
2  Average April-July runoff volume 7.814 million acre-feet based on water years 1911-
1913, 1926-1985. 
3  Largest spring snowmelt runoff volume, water years 1911-1913, 1926-1985. 
 

TABLE 4-11 
 

WINTER RAINSTORM AND SNOWMELT FLOODS 
SUMMARY OF UNREGULATED DISCHARGE AND RUNOFF AT SPALDING 

Date  Maximum Mean Daily 
Discharge1 (cfs) 

Duration Above 
80,000 cfs (Days) 

Runoff Volume Above 
80,000 cfs (A.F.) 

23 Dec 1933 157,000 3 206,600 
23 Dec 1964 99,000 2 65,800 
1 Period of record water years 1911-1913, 1926-1985. 
 
4-07 Runoff Characteristics. 
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a. General.  Most of the annual runoff for the Clearwater River Basin originates 
within the upper watershed from a combination of winter rains and spring snowmelt 
floods.  Principal runoff areas within the upper watershed are characterized by high 
precipitation headwater areas (50 to 60 inches normal annual precipitation), dense 
timber, sparse population, and very limited development. 

b. Stream flow Records.  Stream flow data records have been maintained at key 
gauging stations on the Clearwater River and major tributaries by the U.S. Geological 
Survey and published in the “USGS Water Resources Data for Idaho.”  In addition, 
unregulated stream flows for the North Fork above Dworshak Dam (2,440 square miles) 
and the Clearwater River at Spalding (9,570 square miles) have been computed by the 
Corps of Engineers, Walla Walla District, since construction of the project.  Table 4-12 
outlines key gauging stations and records within the Clearwater River Basin plus 
pertinent storage records for Dworshak Reservoir. 

c. Upper Watershed Runoff.  Natural stream flow from the upper watershed’s two 
subbasins:  (1) North Fork Clearwater River above Dworshak Dam, 2,440 square miles, 
and (2) Clearwater River above Orofino, 5,580 square miles, will have a significant 
impact on the regulation of Dworshak Reservoir.  The stream flow pattern is generally 
low flows from late July through February, increasing flows during March, high flows 
during April through June, and receding flows during late June and July.  During winter 
months, this general pattern is occasionally interrupted by high peak flows which are 
caused by rain snowmelt runoff events.  These winter events are generally short in 
duration and limited in volume. 
 

The following tabulation compares the average annual October to September water 
year runoff volumes for the two upper watershed subbasins with the total average 
annual runoff for the Clearwater River at Spalding:
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TABLE 4-12 

KEY GAGING STATIONS - CLEARWATER RIVER BASIN 
 Yearly Mean Daily Discharge - cfs 
Station    Data Period of

Record (water 
years) 

 Drainage Area  
Above Station 

(sq. mi.) 

Average 
Volume 

(a.f./water year) 

Average  Maximum Minimum

North Fork 
Clearwater River 
near Canyon R.S. 

Natural 
Flow 

1968 to 1985 1,360 2,636,400 3,600 30,800 (16 Jun 1974) 250 (5 Dec 
1972) 

Dworshak Dam Unregulate
d Inflow 

1927 to 1985 2,440 4,194,600 5,800 90,000 (23 Dec 
1993) 

100 (20 Nov 
1978) 

Dworshak Dam Regulated 
Outflow 

1973 to 1985 2,440 4,041,300 5,600 35,900  (18 Jun 
1974) 

600  (15 Dec 
1972) 

Clearwater River 
at Orofino 

Natural 
Flow 

1931 to 1938 
1965 to 1985 

5,580 6,510,800 9,000 87,300  (2 Jun 1972) 250  (8 Jun 
1937) 

Unregulate
d Flow 

1911 to 1913 
1926 to 1985 

9,570 11,264,000 15,600 166,000 (29 May 
1948) 

170 (10 Jan 
1977) 

Clearwater River 
at Spalding 

Regulated 
Flow 

1972 to 1985 9,570 11,441,800 15,800 124,000  (16 Jun 
1974) 

1,390  (31 Oct 
1971) 

 
Source: 1.  USGS Water Resources Data - Idaho. 

2.  Corps of Engineers, Walla Walla District, Hydrology Branch
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Average Annual Oct-Sep 

Runoff Volume 
 
 
 

Station 

 
 

Drainage Area 
(Sq. Mi.) 

 
 

Period of Record 
(Water Yr.) 

 
(A.F.) 

(Basin-
Inches) 

North Fork at Dworshak 2,440 
(25%) 

1927-1981 
(37%)  4,199,000  32.27

Clearwater at Orofino 5,580 
(58%) 

1965-1980 
(62%)  6,970,000  23.42

Clearwater at Spalding 9,570 
(100%) 

1926-1980 
(100%)  11,228,000  22.00

 
The preceding tabulation shows that about 99 % of the total runoff volume above 
Spalding originates from:  (1) North Fork Clearwater River above Dworshak Dam and 
(2) Clearwater River above Orofino.  The average annual runoff volume for the North 
Fork Clearwater above Dworshak represents about 11 % of the average annual runoff 
volume at Lower Granite, and the basin area above Dworshak represents about 2 % of 
the total drainage area above Lower Granite. 
 

March to July spring runoff volumes also represent a significant portion of the 
annual October to September water year runoff volumes.  The March to July runoff 
volume during the spring runoff season varies with seasonal snow accumulation, 
temperatures, and rainfall.  The following tabulation shows the average percent 
contribution that the March to July runoff represents of the total October to September 
runoff volume for:  (1) North Fork at Dworshak, (2) Clearwater at Orofino, and (3) 
Clearwater at Spalding: 
 

Station Water Year Period of 
Record 

Mar-Jul Runoff (Average Percent of 
Oct-Sep Runoff) 

North Fork at Dworshak 1927-1985 74 
Clearwater at Orofino 1931-1938 

1965-1985 
80 

Clearwater at Spalding 1911-1913 
1926-1985 

77 

 
In addition, the March to July runoff volume from the North Fork on an average 

contributes about 35 % of the total March to July runoff volume for the Clearwater River 
at Spalding. 
 

The North Fork Clearwater near Canyon Ranger Station is a key gauging station 
within the North Fork subbasin drainage area.  This gauging station records stream 
flows for approximately 56 % of the 2,440 square miles of drainage area above 
Dworshak Dam.  The station is located about 56 miles upstream of Dworshak Dam and 
is used to monitor a portion of the natural inflows into Dworshak Reservoir.  Plate 4-2, 
Summary Hydrograph, summarizes natural stream flows since October 1967, and Table 
4-13 lists monthly runoff volumes.  Natural stream flows for the North Fork’s total 
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drainage area of 2,440 square miles have been computed since the Clearwater River at 
Ahsahka gauging station was discontinued in February 1965 because of Dworshak Dam 
construction.  Plate 4-3, Summary Hydrograph, summarizes mean daily unregulated 
inflow at Dworshak Dam since October 1926, and Table 4-14 lists monthly runoff 
volumes.  Plate 4-4 shows yearly hydrographs of mean daily unregulated inflows of the 
North Fork at Dworshak Dam for the period of record. 
 

Stream flows from the 5,580 square miles of drainage area above Orofino are 
recorded at the gauging station, Clearwater River at Orofino.  This station is located on 
the Clearwater River at RM 44.6 about 4 miles upstream from the confluence of North 
Fork and main stem Clearwater River.  The flows for the Clearwater River at Orofino will 
have a significant effect on the releases from Dworshak during periods of extremely 
high flows.  Plate 4-5, Summary Hydrograph, summarizes natural stream flows, and 
Table 4-15 lists monthly runoff volumes since October 1930. 
 

Stream flows for the 9,570 square miles of drainage area above Spalding are 
recorded at the gauging station, Clearwater River at Spalding.  Plate 4-6, Summary 
Hydrograph, summarizes unregulated discharge, and Table 4-16 lists monthly runoff 
volumes for the Clearwater River at Spalding. 

d. Lower Watershed Runoff.  The lower watershed consists of approximately 1,530 
square miles of drainage area or about 16 % of the total basin area above Spalding.  
The natural March to July stream flow within the lower watershed represents about 5 % 
of less of the total March to July runoff from the entire Clearwater River Basin above 
Spalding.  Occasionally, thunderstorm or heavy rain and rapid snowmelt floods can 
produce high peak flows of short duration.  Runoff from these floods causes some local 
flooding and drainage problems for some areas within the lower watershed.  However, 
peak discharges and runoff volumes from the lower watershed are considered to have 
little or no impact on the regulation of Dworshak Reservoir. 

e. Droughts. 

(1). North Fork at Dworshak.  Low runoff volume years for the North Fork 
Clearwater River Basin can critically affect Dworshak’s long-term capabilities for:  (1) 
power generation used in meeting the total energy loads within the Northwest power 
system, (2) augmentation of low stream flow for fisheries in the lower Clearwater River 
and the lower Snake River, and (3) maintaining near full reservoir levels for summer 
recreation.  The 1977 drought year had lowest October to September annual runoff 
volume of record, 1.856 million acre-feet, which is 44 % of average.  The average 
October to September runoff volume is 4.2 million acre-feet for the 1927-1985 period of 
record.  Table 4-17, summarizes low runoff and discharge data for the North Fork at 
Dworshak.  Twelve years have had October to September runoff volumes less than 3.2 
million acre-feet (75 % of average) since water year 1927. 

(2). Clearwater River at Spalding.  Table 4-18, summarizes low runoff and 
discharge data for the Clearwater River at Spalding during the 1926-1980 period of 
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record.  Twelve years have had October to September runoff volumes less than 8.4 
million acre-feet (75 % of average) since 1926. 
 

TABLE 4-17 
SUMMARY OF UNREGULATED LOW RUNOFF AND DISCHARGE DATA NORTH FORK 

CLEARWATER RIVER AT DWORSHAK DAMSITE 
Water 
Year 

October-September Annual 
Runoff Volume1 (Million 

A.F.) 

Percent Average 
October-September 

Runoff Volume 

Annual Maximum Mean 
Daily Peak Discharge 

(cfs) 
1977 2 44 14,900 
1944 2 51 
1973 2 58 14,500 
1941 2 58 11,200 
1937 3 60 19,000 
1929 3 62 22,100 
1931 3 62 22,300 
1930 3 65 19,600 
1939 3 73 27,000 
1940 3 73 16,400 
1942 3 74 16,800 
1966 3 75 22,800 

13,600 

 
1  Average October-September annual runoff volume is 4.2 million acre-feet for water 
years 1927-1985 (59 years).  Drainage area is 2,440 square miles. 
 

TABLE 4-18 
SUMMARY OF UNREGULATED LOW RUNOFF AND DISCHARGE DATA CLEARWATER 

RIVER AT SPALDING 

Year 

October-September 
Annual Runoff 

Volume1(Million A.F.) 

Percent Average October-
September Runoff 

Volume 

Annual Maximum 
Mean Daily Peak 
Discharge (cfs) 

1977 5 47 42,100 
1973 6 54 47,700 
1944 6 55 48,400 
1937 7 58 50,900 
1941 7 58 37,400 
1931 7 61 66,100 
1930 7 66 51,000 
1929 7 66 73,300 
1926 8 68 59,700 
1940 8 72 53,500 
1966 8 72 63,600 
1939 8 73 73,400 

 
1  Average October-September annual runoff volume is 11.290 million acre-feet for 
water years 1911-1913, 1926-1985 (63 years).  Drainage area is 9,570 square miles. 
 
4-08 Water Quality. 
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Post-impoundment conditions both within Dworshak Reservoir and downstream of 
Dworshak Dam in the main stem of the Clearwater River differ greatly from those in the 
free-flowing river, such as the Clearwater above Orofino.  As a result of anticipated 
water quality changes, the U.S. Army Corps of Engineers contracted a reservoir 
limnological study to the University of Idaho in March 1972 (Contract DACW68-72-C-
0142).  The final report entitled, “Early Limnology of Dworshak Reservoir,” was 
submitted to the Corps of Engineers in 1979 by the University of Idaho.  In addition, 
water quality parameters are monitored at five reservoir stations and one station 
downstream of Dworshak Dam by District personnel.  The chemical quality of Dworshak 
releases is also monitored by the Dworshak hatchery personnel.  The Idaho Fish and 
Game Department takes periodic samples of the chemical quality in the lower 
Clearwater. 
 
The following paragraphs discuss the water quality for Dworshak Reservoir and the 
lower Clearwater River. 

a. Dworshak Reservoir.  No permanent or serious water quality problems have 
been observed in Dworshak Reservoir since it was completely filled in 1973.  With the 
low watershed nutrient contributions and lack of point sources, Dworshak Reservoir is 
approaching trophic equilibrium as a cold nutrient-poor lake with high aesthetic water 
quality.  Profiles of water temperature, dissolved oxygen, specific conductance, turbidity, 
pH, and alkalinity, and samples for selected chemical, physical, and biological 
parameters are collected at the five reservoir stations and one station just downstream 
of Dworshak Dam.  Inflow temperatures are recorded at North Fork Clearwater River 
near Canyon ranger station stream flow gage, and Dworshak release temperatures are 
recorded at the Dworshak National Fish Hatchery.  Water temperatures from 
thermistors placed in the face of the dam are recorded at the dam. 
 

The following paragraphs discuss in general terms pertinent water quality indicators 
for Dworshak Reservoir. 

(1). Water Temperature.  Thermally, the 53-mile reservoir may be considered two 
separate reservoirs.  The deeper, lower 20 miles are monomictic, and the middle and 
upper reaches are dimictic.  Thermal stratification, or temperature layering, of the 
reservoir generally begins in late April, and by mid-May a distinct thermocline has 
developed and remains into November.  Depth to the thermocline increases as the 
summer progresses from about 15 feet in May to July, about 20 to 25 feet in August, 
and about 25 to 30 feet in September.  During July and August, the average 
temperature of the spilimnion has ranged from 70 degrees to 75 degrees Fahrenheit.  
The reservoir’s cooling trend, as noted in the post-impoundment study (“Early 
Limnology of Dworshak Reservoir,” 1979) has apparently stabilized.  The mean 
reservoir temperature during mid-August (the time of maximum heat content) varies 
from 45 degrees to 49 degrees Fahrenheit.  Waters deeper than 100 feet generally 
remain below 45 degrees the year around.  Plate 4-7 shows typical reservoir water 
temperature profiles versus depth and time of year. 
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b. Dissolved Oxygen.  Depth, distance upstream, and season of the year are 
variables affecting dissolved oxygen levels in the reservoir.  In the vicinity of the dam, 
spring deep water dissolved oxygen concentrations are dependent upon the amount of 
reservoir mixing that can occur before stratification.  The longer the circulation interval, 
the greater the resupply of oxygen to deep waters.  During April, surface water 
dissolved oxygen levels range from 100- to 110- % saturation at all stations.  At the 
deepest station, River Mile (RM) 3, dissolved oxygen levels at 600 feet ranged from 65- 
to 70 % saturation.  Late summer deep water dissolved oxygen levels varied from 35- to 
45 % saturation. 

(1). Turbidity.  Four high turbidity patterns may be observed annually in 
Dworshak’s epilimnial waters, but any 1 year might not have all four, which include: 

(a). A peak of inorganic solids attributed to high runoff in early spring. 

(b). The spring diatom bloom. 

(c). The midsummer phytoplankton bloom. 

(d). The fall phytoplankton bloom. 
 
The trend through Dworshak Reservoir is generally high turbidity with minimum secchi 
disc readings occurring in the summer-fall period.  Table 4-19 summarizes maximum 
and minimum secchi disc readings for five water quality stations:  (1) North Fork 
Clearwater RM 3, (2) North Fork Clearwater RM 19, (3) North Fork Clearwater RM 35, 
(4) Elk Creek Mile 4, and (5) Little North Fork Clearwater RM 1. 

(2). Specific Conductance.  Conductivity, a measure of ions in solution, is a 
convenient index of gross water quality trends over a period of time.  Deep water 
conductivity measurements have been relatively stable since 1976, and values range 
from 31 to 39 µmhos/cm at RM 3.  In April, surface values generally increase with 
distance downstream from 31 to 35 µmhos/cm at RM 35 to 33 to 40 µmhos/cm at RM 3.  
During summer stratification, little horizontal variation in conductivity is noted.  The 
average epilimnion specific conductance in July-August ranged from 33 to 36 
µmhos/cm.  These small fluctuations in conductivity serve to confirm the nutrient-poor 
status of Dworshak Reservoir. 

c. Lower Clearwater River.  Heating and cooling requirements of water used by the 
Dworshak National Fish Hatchery dictate Dworshak discharge temperatures.  The 
selective withdrawal system for Dworshak is used to provide suitable water 
temperatures.  The thermal structure existing in the reservoir during stratification has 
resulted in modification of water temperatures in the North Fork below the dam and the 
lower Clearwater River from the hatchery downstream to Lewiston.  Table 4-20 shows 
average monthly river temperatures for:  (1) Clearwater River near Orofino (RM 41.0), 
(2) North Fork Clearwater River at Dworshak Dam, and (3) Clearwater River near Peck 
(RM 37.4). 

DWORSHAK DAM AND RESERVOIR 4-15 



 
During the summer-fall reservoir stratification period from June-November, river 

temperatures vary from 40 degrees to 70 degrees Fahrenheit for the Clearwater River 
near Orofino, from 45 degrees to 55 degrees Fahrenheit for the North Fork Clearwater 
River at Dworshak Dam and from 45 degrees to 60 degrees Fahrenheit for the 
Clearwater River near Peck is a minus 5 degrees to 10 degrees Fahrenheit cooler from 
June-September and a plus 0 degrees to 5 degrees Fahrenheit warmer from October-
November as a result of discharges from Dworshak Dam.  December-May Dworshak 
discharge temperatures in the range of 40 degrees to 45 degrees Fahrenheit have 
eliminated the problem of ice jams in the lower Clearwater River. 
 

The chemical quality of Dworshak releases is monitored at the hatchery.  The Idaho 
Fish and Game Department takes periodic samples of chemical quality in the lower 
Clearwater River.  There have been no significant adverse results reported to date. 
 

During periods of spill from Dworshak Dam, the total concentration of dissolved gas 
downstream of Dworshak Dam has occurred at levels in excess of the State of Idaho’s 
110 % water quality standard for waters designated for salmonid spawning.  From 1976 
to 1985, the percent saturation range varied from a minimum of 96.8 % to a maximum 
of 127.6 %.  However, periods of spills have been infrequent, and no adverse effects on 
the ecosystem have been observed.  Table 4-21 shows 1976 to 1985 maximum and 
minimum dissolved gas readings collected from the North Fork Clearwater River at the 
Dworshak Hatchery.  Table 4-22 summarizes Dworshak Dam daily spill for the period 
1972 to 1985. 
 

TABLE 4-21 
SUMMARY OF NITROGEN GAS (N2) READINGS 

NORTH FORK CLEARWATER RIVER AT DWORSHAK FISH HATCHERY (1976-1985) 
Period Maximum N2 (%) Minimum Average 

31 Mar-15 Sep 1977 124 (8 Apr) 101.1 (27 Jun) 109.4 
4 Apr-2 Nov 1977 123.5  (1 Aug) 99.9 (31 May) 108.5 

24 Feb-12 Jul 1978 110.3  (27 Apr) 100.0  (24 Feb) 105.1 
23 Feb-20 Jul 1979 112.3  (16 Jun) 101.7  (20 Jul) 106.1 

20 May-16 Dec 1980) 122.9  (21 Oct) 99.2   (25 Nov) 106.3 
2 Jan-8 Dec 1981 127.6  (19 Jan) 98.7   (16 Nov) 104.9 
3 Apr-20 Dec 1982 123.7   (19 Jul) 98.2   (22 Nov) 108.4 

10 Jan-13 Dec 1983 116.8  (8 Aug) 105.4  (18 Jan) 99.2 
3 Jan-5 Dec 1984 115.9  (13 Jun) 96.8   (5 Dec) 105.1 
22 Jan-7 Jul 1985 109.3   (22 Apr) 97.1   (22 Jan) 104.6 

 
A reconnaissance report completed in April 1978 indicated that the addition of a 

fourth unit is economically feasible.  Studies assessing the fourth unit’s impact on water 
quality indicate no adverse effects would develop. 
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During the low flow years, the potential exists to use Dworshak releases to improve 
potential water quality problems in the lower Snake River reservoirs.  Consideration was 
given to such a plan in the 1977 low flow year, but the anticipated water quality 
problems did not develop. 
 
4-09 Channel and Floodway Characteristics. 
 
The regulation of flow at Dworshak Dam affects stream flow conditions in the lower 
Clearwater River.  The following paragraphs discuss channel characteristics, key control 
points, and water travel times for the lower Clearwater River. 

a. Channel Characteristics.  The lower Clearwater River channel generally flows in 
a westerly direction from the North Fork and main stem confluence near Ahsahka 
downstream to the Clearwater and Snake River confluence at Lewiston.  The channel 
has a well defined path that cuts deep below the area’s plateau lands.  The riverbanks 
slope at steep angles which are generally formed by adjoining bluffs and hills.  
Exceptions to this occur in areas where gently sloping lands lie adjacent to the river, 
mainly at the following locations: 
 

1. South side, mile 8 to 9. 
2. North side, mile 9.5 to 11. 
3. South side, north Lapwai to mile 12.5. 
4. South side at Myrtle. 
5. South side, mile 20 to 22. 
6. North side, mile 22 to 23.5. 
7. South side, mile 27.5 to 28.5. 
8. South side, mile 34 to 35.5. 
9. South side, mile 39.5 to 40.5. 

 
The lower Clearwater River is generally well served by railroads, highways, and 

secondary roads from Lewiston upstream to Orofino.  Six roadway bridges and two 
railroad bridges cross this reach at the following localities: 
 

1. Burlington Northern Railroad Bridge, RM 0.6. 
2. Clearwater River Memorial Bridge, RM 2.0. 
3. Interstate Highway 95 Bridge, RM 10.6. 
4. Camas Prairie Railroad Bridge, RM 12.4. 
5. Interstate Highway 12 Bridge, RM 14.9. 
6. Cherry Lane Bridge, RM 21.1. 
7. Lenore Bridge, RM 28.8. 
8. Orofino Bridge, RM 44.6. 

 
The lower Clearwater River between Orofino and Lewiston has an average width of 

about 600 feet, a minimum width of about 300 feet, and a maximum width of about 
1,100 feet. 
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The average slope of the lower Clearwater River is approximately 6 to 7 feet per 
mile.  The following tabulation summarizes estimated average velocities for significant 
flows at the Orofino and Spalding stream gages. 
 

 Bankfull Flood Stage 
Clearwater 
River Gage 

Drainage Area 
(Sq. Mi.) 

Discharge 
(cfs) 

Average 
Velocity (fps) 

Discharg
e (cfs) 

Average 
Velocity (fps) 

At Orofino 5,580 67,000 10 75,000 11 
At Spalding 9,570 115,000 11 115,000 11 

 
NOTE:  Data received from National Weather Service and U.S. Geological Survey, 
Boise, Idaho. 

b. Key Control Points.  Two principal control points restrict and govern the manner 
in which Dworshak Reservoir can be regulated for power and flood control 
requirements.  The first control point downstream of Dworshak is the Clearwater near 
Peck gauging station, which is located about 5 miles downstream from Dworshak Dam 
(RM 37.4).  The restriction at the Peck gauging station is that the maximum allowable 
rate of change in water surface elevation during normal project operations is 1 foot per 
hour in order to protect downstream activities.  The second control point is the 
Clearwater River at Spalding gauging station, which is located at RM 11.6.  This 
gauging station is the principal control point for flood control regulation of the Clearwater 
River by Dworshak Reservoir.  Dworshak’s regulation objective is to limit floodflows at 
the Spalding gage to 150,000 cfs or less in order to provide standard project flood 
protection for Lewiston, Idaho. 

c. Travel Times.  The following tabulation shows approximate travel times to key 
downstream locations when:  (1) Dworshak Dam discharge is increased from 2,200 cfs 
(1 unit) to 10,000 cfs (full power plant capability), and (2) the flow in the Clearwater 
River at Orofino is in the range of 5,000 cfs to 5,500 cfs. 
 

 
Location Flow (cfs)

Approximate Travel Time 
from Dworshak (Hours) 

Clearwater River near Peck (RM 37.4) 16,000 1 
Clearwater River at Spalding (RM 11.6) 16,000 6 
Clearwater River at East Lewiston Gage (RM 2.9) 16,000 8.5 

NOTE:  Travel times shown above are based on 19-21 December 1981 hourly data. 
 
4-10 Upstream Structures. 
 
There are no upstream structures. 
 
 
 
 
4-11 Downstream Structures. 
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Downstream structures include the four Lower Snake River dams operated by the 
USACE. 
 
4-12 Economic Data. 

a. Population. The population data presented in the following tabulation shows a 
population growth within the five counties from 82,896 in 1970 to 91,090 in 1980, which 
is about a 10 % increase over the 10-year period.  The two major cities within the 
region, Moscow and Lewiston, showed 16 % and 6 % increases, respectively, in 
population during the 1970 to 1980 period. 
 

POPULATION OF CLEARWATER REGION 
County Clearwater Idaho Latah Lewis Nez Perce 

1950 8,217 11,423 20,971 4,208 22,658 
1960 8,548 13,542 21,170 4,423 27,066 
1970 10,871 12,891 24,891 3,867 30,376 
1980 10,390 14,769 28,749 4,118 33,220 

   
Major City Orofino Grangeville Moscow Kamiah Lewiston 1 

1950 1,656 2,544 10,593 812 16,928 
1960 2,471 3,642 11,183 1,245 22,696 
1970 3,883 3,636 14,146 1,307 26,068 
1980 3,711 3,666 16,531 1,478 27,986 

1  Includes Lewiston and Lewiston Orchards 
 
NOTE:  Data obtained from Bureau of Census reports 1950-1980. 

b. Agriculture and Industry.  Timber and agriculture are the major economic 
resources within the five counties around the Dworshak Project.  These counties are 
Clearwater, Idaho, Latah, Lewis, and Nez Perce, and they have a total area of 8.6 
million acres.  The following tabulation outlines the land use distribution within these five 
counties. 

 
LAND USE IN CLEARWATER REGION 

Land Use Area (Million Acres) Total Area (Percent) 
Forest 4.90  57 
Agriculture 2.06 24 
Baren 1.55 18 
Urban and Industrial 0.09 1 
Totals 8.60 100 

c. Flood Damages.  The lower Clearwater River reach from the former Washington 
Water Power damsite to the mouth, including the Potlatch Forests, Inc., paper and 
plywood mill and the city of Lewiston, Idaho, is considered to be fully protected from 
flooding to the extent which is economically feasible by a combination of Dworshak 
regulation and levees.  The Lewiston levees are designed to protect the area from 
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flooding with flows up to 150,000 cfs.  The winter standard project flood at Spalding has 
a natural peak of 280,000 cfs and can be regulated to 150,000 cfs by Dworshak.  Flood 
damage in the reach from Dworshak to Lewiston consists of erosion of highways, 
railroads, levees, and bridge abutments, with some flooding of low-lying rural residential 
and agricultural properties in the lower Clearwater River.  At frequent high flows, less 
than 100,000 cfs at Spalding, U.S. Highway 12, and the Camas Prairie generally 
receive no damage at areas exposed to erosion by the Clearwater River because large 
amounts of riprap have been placed in these areas.  Flood damages above the Lower 
Granite levees on the lower Clearwater River begin at about 90,000 cfs and increase 
significantly for flows at Spalding in excess of 105,000 cfs.  Bankfull capacity is 115,000 
cfs for the Clearwater River at Spalding.  The tabulation on the following page 
summarizes flood damages in the lower Clearwater River based on October 1981 price 
and development level. 
 

Information on areas subject to flooding in the lower Clearwater River from Orofino to 
Lewiston can be found in existing floodplain information reports.  The following list 
summarizes some reports which are available. 

(1). Floodplain Information, Orofino and Riverside, Idaho, Clearwater River, U.S. 
Army Corps of Engineers, Walla Walla, Washington, May 1968. 

(2). Floodplain Information, Orofino-Whiskey Creek, Orofino, Idaho, and Vicinity, 
U.S. Army Corps of Engineers, Walla Walla, Washington, October 1972. 

(3). Flood Insurance Study, City of Lewiston, Idaho, Clearwater River and Snake 
River, Federal Emergency Management Agency, Federal Insurance Agency, 
Community Number 160104, January 1981 (Preliminary). 
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CLEARWATER RIVER, IDAHO 
Flow Versus Damage Relationship Mouth of North Fork, Including Town of Ahsahka 

to Confluence with Snake River at Lewiston, Idaho 
1 October 1981 Price Level and Development 

Flood flow 
Spalding  Gage 

Mouth of North Fork  to 
Lower Granite Levee 

Reach – Flood Damage ($)

Lower Granite Levee 
Reach (Lewiston, ID) 

Flood Damage ($) 

Total North Fork to 
Confluence - Flood 

Damage1 ($) 
80,000 0 0 0
100,000 9,300 0 9,300
105,000 27,800 0 27,800
125,000 222,600 0 222,600
150,000 1,159,000 0 1,159,300
165000 2,086,700 4,783,900 6,870,600
177,000 (1948) 2,782,200 7,889,100 10,671,300
190,000 3,616,900 22,614,800 26,231,700
200,000 4,303,100 33,922,200 38,225,300
210,000 4,970,800 45,664,500 50,635,300
220,000 5,657,100 57,406,800 63,063,900
230,000 6,399,100 69,149,100 75,548,000
240,000 7,141,000 80,891,400 85,032,400
250,000 7,901,400 93,068,600 100,970,000
260,000 (SPF) 8,717,600 115,683,400 124,401,000

1  Lower Granite levees effective to 150,000-cfs flow. 
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5 DATA COLLECTION AND COMMUNICATION NETWORKS 
 
5-01 Hydrometeorological Stations. 

a. Facilities 

(1). Automated Hydromet Systems. 

(a). Bureau Hydromet System.  The Pacific Northwest Regional Office of the 
Bureau of Reclamation has an extensive automated hydrometeorological data collection 
system throughout the upper, middle, and lower Snake River basins.  This system is 
composed of (1) a Direct Readout Ground Station (DRGS) located in Boise for the 
Geostationary Operational Environmental Satellite (GOES), (2) a computerized network 
controller, referred to as the Central Computer Facility (CCF), and (3) remote stations. 
 

The system is unique in that the Data Collection Platform (DCP) at each remote site 
is microprocessor-controlled and has the capability to transmit through two channels on 
the GOES system.  One channel handles only self-timed transmissions, whereas the 
second channel is dedicated to only adaptive random transmissions.  Operation in the 
self-timed mode is as follows.  The DCP interrogates all sensor outputs at 15-minute 
intervals and stores the values in its memory.  At a preassigned time interval, every 4 
hours, the DCP transmits all stored values from each sensor to the Central Computer 
Facility through the Direct Readout Ground Station in Boise.  This produces a very 
complete detailed data base. 
 

Transmissions in the adaptive random reporting (R/R) mode are completely 
unscheduled with the decision to transmit being made by the DCP.  This is 
accomplished by programming threshold values in the microprocessor which the DCP 
uses to compare with sensor output.  If the threshold values are exceeded, the DCP 
computes a random transmission rate and begins to transmit randomly.  The 
microprocessor also computes rates of change between sensor readings; if the rate of 
change exceeds the preprogrammed threshold values, this also causes the DCP to 
compute a random transmission rate and begin transmitting.  Each time a DCP 
transmits randomly, it only sends three values - the most current value and the two 
preceding values.  Also, once the DCP goes into random mode, it will send at least 
three transmissions randomly before shutting down.  However, if the threshold values 
are continually exceeded and/or the rates of change increase, the DCP will continue in 
the random mode until the situation returns to normal.  It is important to note that as the 
rate of change of the sensor value increases, the random transmission interval is 
shortened, thereby transmitting more frequently as the event becomes more serious. 
 

All data received by the Central Computer Facility (CCF) are immediately processed 
and stored in the Dayfiles.  At 5:00 a.m. each morning, the CCF compiles data from the 
previous day’s Dayfiles database file readings to be put into the Archives database.  
The Archives database is composed of such things as midnight reservoir elevation and 
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contents, maximum and minimum temperatures, and mean daily flows, etc.  Both 
Dayfiles and Archives databases are available to users through terminals. 

(b). CROHMS (Corps of Engineers). 

1. General.  The Columbia River Operational Hydromet and Management 
System (CROHMS) is a real-time water resources data management 
system.  A computer system is used for data reduction, system 
modeling, forecasting, and data base support functions.  The data 
acquisition for these functions is supported through the CROHMS 
Automated Front End (CAFE).  Figure 5-2 on page 5-8 shows the 
CROHMS network diagram.  Details on the CROHMS data collection 
system are contained in the Columbia River Basin, Master Water Control 
Manual, December 1984. 

 
In addition, the Columbia Basin Telecommunications (CBT) network, operated by the 
Corps of Engineers, is now merged with CROHMS.  The CROHMS CAFE computer 
performs the polling functions for the CBT circuit. 

2. Use of CROHMS Data.  The real-time data are used for the operational 
management and forecasting of the Columbia River system.  The output 
system is designed to be flexible and easy to use in carrying out the 
water management responsibilities on a day-to-day basis or for special 
operating conditions, for maintaining surveillance of the river and 
reservoir system, and for developing forecasts or operating plans for 
future regulation. 

(2). Streamflow and Reservoir Data.  Daily streamflow and reservoir data is 
essential for optimum regulation of the Dworshak Project.  All major rivers and 
reservoirs are gauged, and daily reports are usually available when required through the 
U.S. Bureau of Reclamation’s VAX system and the Corps of Engineers-CROHMS 
system. 

DWORSHAK DAM AND RESERVOIR 5-2 REVISED AUG. 1993 



The following tabulation summarizes real-time data which are available from the 
Bureau’s hydromet system: 
 

 Parameters 
Station Archives Dayfiles Stream Gages 

1.  North Fork Clearwater River at Canyon Ranger 
Station (CRSI) 

GD,HJ,QD GH,HJ,Q 

Dam and Reservoir   
1.  Dworshak Dam (DWR) AF,FB,ID,QD2  
Stream Gages   
1.  Lochsa River near Lowell (LOCI) GD,HJ,QD GH,HJ,Q 
2.  Selway River near Lowell (SELI) GD,HJ,QD GH,HJ,Q 
3.  South Fork Clearwater River at Stites (STII) GD,HJ,QD GH,HJ,Q 
4.  Clearwater River at Orofino (ORFI) GD,HJ,QD  GH,HJ,Q 
5.  Clearwater River at Peck (PEKI) GD,HJ,QD GH,HJ,Q 
6.  Clearwater River at Spalding  (SPDI) GD,HJ,QD GH,HJ,Q 
2  Not real time data.  Transferred from CROHMS. 
 
AF - Midnight Content (KAF) HJ - Gage height rating shift 
FB - Midnight Forebay Elevation ID - Computed Mean Daily Inflow 
GD - Mean daily gage height QD - Mean Daily Discharge 
GH - Observed gage height 
 

The following data is available from the Corps of Engineers CROHMS database: 
Station Parameters 

1.  North Fork Clearwater River at Canyon 
Ranger Station (CRSI) 

HGIRGZZA, QRIRGZZA, QRDPAZZ 

2.  Dworshak Dam (DWR) HFDRXZZA, HFIRXZZA, LSIRXZZA, 
QIDRXZZA, QRHRXZZA, QRDPAZZ 

3.  Lochsa River near Lowell (LOCI) HGIRGZZA, QRIRGZZA, QRDPAZZ 
4.  Selway River near Lowell (SELI)  HGIRGZZA, QRIRGZZA, QRDPAZZ 
5.  South Fork Clearwater River at Stites (STII) HGIRGZZA, QRIRGZZA, QRDPAZZ 
6.  Clearwater River at Orofino (ORFI) HGIRGZZA, QRIRGZZA, GRDPAZZ 
7.  Clearwater River at Peck (PEKI) HGIRPZZA, QRIRPZZA, QDRPAZZ 
8.  Clearwater River at Spalding (SPDI) HGIRGZZA, QRIRGZZA, QRDPAZZ 
 
HFDRXZZA - Daily Mean Forebay Elevation 
HFIRXZZA - Hourly Forebay Elevation 
HGIRGZZA - Gage Height via GOES Satellite 
HGIRPZZA - Gage Height via Phone or Radio 
HGIRXZZA - Gage Height via Phone or Radio 
LSIRXZZA - Reservoir Content (acre-feet) 
QIDRXZZA - Computed Inflow Sent from Project 
QRDPAZZ  - Computed Mean Daily Release 
QIDRXZZA - Computed Mean Daily Flow 
QRIRGZZA - Hourly Flow from Satellite Stage 
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(3). SCS Snotel System.  The Soil Conservation Service owns and operates a 
hydromet system for the Snake River Basin as part of its western states Snow 
Telemetry (SNOTEL) program.  This system uses (1) two master polling stations 
located at Boise, Idaho, and Ogden, Utah, (2) meteor burst radio communications, and 
(3) remote stations.  The system collects remote data once per day during a nominal 
polling period (5:00 a.m. to 8:00 a.m. Pacific time) and has capability of additional 
interrogations (ad hoc polls) as needed.  A total of up to six parameters may be 
retrieved from each remote data site, with ultimate plans for retrieving a total of 16 
parameters.  The six parameters include: 
 

1. Snow water content as measured by snow pillow (SP) 
2. Cumulative precipitation (PC) 
3. Air temperature (OB) 
4. Maximum air temperature (TMAX) 
5. Minimum air temperature (TMIN) 
6. Average air temperature (TAVG) 

 
Real-time SNOTEL data is retrieved automatically from the SCS-Data General 

computer system’s data base in Portland, Oregon, into the Corps CROHMS system on 
a daily basis.  Users also have direct access to SNOTEL data through the SCS Data 
General system. 

b. Reporting 

(1). Purpose.  To fully regulate winter and spring floods and assure sufficient 
storage of water for power and recreation, a timely exchange of basic data between 
Dworshak Project, Walla Walla District, and North Pacific Division is required.  A list of 
key officials and telephone numbers is included on page vii (pink sheets) of this Manual 
for both normal regulation and abnormal events.  During abnormal events, the 
exchange of data will be expedited by telephone to these officials during non-duty 
hours.  On occasions of an emergency nature, the normal communication channels may 
be out of service, and emergency action may have to be used.  Emergency actions to 
be taken are summarized on page viii (pink sheets) of this Manual. 

(2). Frequency of Exchange.  The frequency of exchange of basic data pertinent 
to efficient operation of the dam and regulation of floods will be on a daily basis during 
the work week except during unusual or rare conditions of weather or reservoir inflow 
when the frequency will be as requested or needed.  Data is automatically sent to the 
Corps of Engineers CROHMS system on an hourly basis 7 days per week from the 
Bureau of Reclamation Hydromet System located in Boise. 

(3). Use of Real-Time Data.  Real-time data are used for volume forecasting and 
in the Streamflow Synthesis and Reservoir Regulation (SSARR) Model.  Volume 
forecast and SSARR Model results from the basis for reservoir regulation decisions and 
resultant reservoir regulation.  Also, the output from CROHMS and SNOTEL systems is 
designed to be flexible and easy to use in carrying out the water management 
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responsibilities on a day-to-day basis or for special operating conditions, for maintaining 
surveillance of the river and reservoir system, and for developing forecasts or operating 
plans for future regulation. 

c. Maintenance 
 
5-02 Water Quality Stations.   

a. Facilities 
 

Profiles of water temperature, turbidity, pH, and alkalinity and samples for selected 
chemical, physical, and biological parameters are collected at five points on Dworshak 
Reservoir and one point just downstream of Dworshak Dam.  The following tabulation 
lists these sample sites in downstream order: 

 
a. Little North at river mile 1 
b. North Fork Clearwater at river mile 35 
c. North Fork Clearwater at river mile 19 
d. Elk Creek at river mile 4 
e. North Fork Clearwater at river mile 3 
f. North Fork Clearwater at river mile 0.5 (downstream of dam) 

 
Data from these five reservoir stations are collected by the Walla Walla District 

Environmental Resources Branch.  Twenty-one forebay thermohms located along the 
upstream face of Dworshak Dam provide water temperature profile data needed for 
adjusting project discharge temperature.  Also, one telephone accessible thermohm, 
located on Unit 1’s nose pier in the powerhouse tailrace, provides turbine discharge 
temperature data.  Project personnel record thermohm data daily.  River temperature 
data are readily available from the following automated stations: 
 

a. North Fork Clearwater River near Canyon Ranger Station, river mile 58.0 
b. North Fork Clearwater River at Dworshak Fish Hatchery, river mile 0.3 
c. Clearwater River at Orofino, river mile 44.6  
d. Clearwater River at Peck, river mile 37.4 

 
These four stations transmit data to the Walla Walla District  Corps of Engineers 

base station and North Pacific Division Corps of Engineers CROHMS data base 
computer. 

b. Reporting. 
 

The Walla Walla District Environmental Resources Branch is responsible for the 
collection of water quality data and publishes reports on water quality activities and 
problems. 
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Results of post-impoundment studies for water quality conditions both within 
Dworshak Reservoir and the lower Clearwater River channel have been discussed 
previously in paragraph 4-08 Water Quality..  Plate 4-1 also shows the locations of key 
water quality stations. 

c. Maintenance. 
 
5-03 Sediment Stations. 

a. Facilities 
There are no sediment stations. 

b. Reporting 

c. Maintenance 
 
5-04 Recording Hydrologic Data. 
 

The Geological Survey collects streamflow data and annually publishes recorded 
data in their publication, “Water Resources Data for Idaho.”  The Soil Conservation 
Service collects manual snow course measurement data and publishes the data in their 
monthly publication, “Water Supply Outlook for Idaho.”  In addition, SNOTEL stations 
provide real-time snow water content data on a daily basis via the SCS’s Data General 
System.  The National Weather Service collects climatic data and publishes it annually 
in their Climatological Data for Idaho publication. 
 

For real-time reservoir regulation, data are readily available, once collected, from 
the Bureau of Reclamation VAX Computer and the Corps of Engineers CROHMS 
system which provide real-time data as listed in paragraph 5-01a(1)(b).  Figure 5-1 
shows a schematic for the Clearwater Basin hydromet system. 
 
5-05 Communication Network. 
 
5-06 Communication with Project. 

a. Between North Pacific Division (NPD) and Dworshak.  The North Pacific Division 
Reservoir Control Center (RCC) is responsible for the daily reservoir regulation of the 
Dworshak Project.  The Columbia Basin Telecommunications network (CBT) is the 
primary communication tool used by RCC to issue normal day-to-day instructions and 
schedules to the project.  In addition, RCC can also telephone the project via the 
Federal telecommunications system (FTS) or the commercial telephone system. 
 

A large amount of river, reservoir, weather, and related operating data is transmitted 
via the Columbia Basin Teletype Circuit.  The circuit connects the North Pacific Division 
and the Walla Walla, Portland, and Seattle District Offices with all major projects on the 
main stem Columbia River.  The circuit also includes Bonneville Power Administration, 
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Portland, Oregon; British Columbia Hydro Office, Vancouver, British Columbia; Bureau 
of Reclamation and Weather Bureau Offices, Boise, Idaho; and the Geological Survey 
Northwest Regional Water Data Center in Portland, Oregon. 
 

For emergency situations, refer to the pink sheets, pages vi-vii, in front of this 
Manual.  Also, in the event of normal telephone and CBT systems outage, 
communication between the project will be established via the Walla Walla District radio 
system. 

b. Between Walla Walla District (NPW) and Others.  Direct communication 
between the District and Dworshak Dam is normally by telephone via a Bonneville 
Power Administration (BPA) microwave link through McNary Dam.  The Federal 
Telecommunications System (FTS) is used between NPW and NPD, and via this 
system, most other long-distance calling can be handled. 
 

A microwave radio and microwave telephone system connects all District projects 
except Lucky Peak.  McNary Dam is the control center for this system.  Radio 
communication to commercial floating craft and the U.S. Coast Guard utilizes assigned 
marine frequencies 156.7 megacycles for contacting and emergencies, and 156.80 
megacycles for working traffic.  Radio communication between mobile and portable 
units and the District Office or a project control room is on the Corps’ operating 
frequency 163.4125 megacycles.  Relay stations at various locations increase mobile 
radio coverage.  Microwave radio channels link the project control rooms and the 
District office. 
 

When the operator at Dworshak leaves the control room, McNary can switch the 
microwave radio system and rebroadcast over the mobile or portable frequency, 
163.4125 MC, and reach the operator anywhere on the project. 
 

A microwave telephone system provides an additional link between the District 
Office and the projects.  With the microwave radio and telephone system available, it is 
possible to communicate between a mobile radio and any project or District telephone 
extension via McNary control room. 
 
5-07 Project Reporting Instructions. 
 
5-08 Warnings. 
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6 HYDROLOGIC FORECASTS 
 
6-01 General. 
 
The development of reservoir regulation plans for the Dworshak Project during flood 
control and refill operation is based primarily on seasonal runoff volume forecasts and 
daily stream flow forecasts.   

a. Role of the Corps.  The NPD Corps of Engineers RCC is directly responsible for 
coordination of operational planning and regulation of Corps of Engineers reservoirs.  
The Hydrology Branch is responsible for preparing seasonal runoff forecasts for the 
North Fork Clearwater River Basin above Dworshak Dam. 

b. The Portland River Forecast Center of the NWS is responsible for issuing 
coordinated water supply forecasts for the Columbia River Basin system based on 
forecasts from B.C. Hydro, BPA, Bureau of Reclamation, Corps of Engineers, SCS, and 
the RFC.  RFC also makes peak discharge estimates for key gauging stations in the 
Columbia River Basin based on 1 April runoff volume forecasts.  These peak flow 
forecasts are based on statistical relationships between peak flow and runoff volume. 
 

For real-time, short-range daily regulation, the RCC uses the SSARR computer 
program.  This program is a mathematical hydrologic model incorporating routing 
procedures, snowmelt, and precipitation data to simulate stream flows.  The storage 
effects of natural lakes and regulated reservoirs can also be evaluated with stream flow 
conditions and specified reservoir regulation conditions.  The SSARR model is very 
valuable during the April-July spring refill season for planning and evaluating reservoir 
regulation plans for Dworshak.  RFC and RCC develop SSARR forecasts cooperatively 
and use results to carry out their public service and operational responsibilities.  Refer 
to the Master Water Control Manual dated December 1984 for more information on use 
of the SSARR model on day-to-day flood control analysis and power scheduling 
analysis. 
 
6-02 Flood Condition Forecasts. 
 
6-03 Conservation Purpose Forecasts. 
 
See Section 06-05. 
 
6-04 Long Range Forecasts. 
 
6-05 Drought Forecasts. 
 
During drought years, the SSARR model has provided data necessary for regulation.  
Volume forecast procedures based on regression analysis for low flow or drought years 
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will be developed by the Walla Walla District as sufficient data and time become 
available. 
 
6-06 Seasonal Runoff Volume Forecasts. 

a. The NPW Hydrology Branch is responsible for developing the seasonal runoff 
volume forecast procedures for Dworshak unregulated inflows.  The NPD RCC normally 
uses NPW’s forecast for Dworshak’s long-range operational forecast.  However, the 
NPD RCC reviews all water supply forecasts received by the Portland RFC before 
finalizing the operational forecast for Dworshak.  These operational forecasts are 
essential for developing and adjusting Dworshak’s seasonal reservoir regulation plans.  
Runoff volume forecasts are normally made about 1 January and revised on a 
bimonthly basis through 1 June as hydrometeorological data becomes available (near 
the beginning and middle of each month). 

b. NPW’s runoff volume forecast procedure was developed by regression and 
correlation techniques, which use snow water content data and precipitation data as the 
primary independent variables.  The District’s forecast procedure is presented in Exhibit 
6-1 of this manual. 

c. SSARR Forecasts.  Operational forecasts for short-term daily regulation are 
made cooperatively by the NPD RCC and the Portland RFC.  The SSARR model is 
comprised of three basic components: 

(1). A generalized watershed model for synthesizing runoff from snowmelt, 
rainfall, or a combination of the two as drainage basin outflows. 

(2). A river system model for routing stream flows from upstream points to 
downstream points through channel and lake storage.  Stream flows may be routed as a 
function of multivariable relationships involving backwater effects from tides or 
reservoirs. 

(3). A reservoir regulation model whereby reservoir outflow and contents may be 
analyzed in accordance with predetermined or synthesized inflow and free flow or any 
of several modes of operation. 
 

SSARR forecasts normally begin about 1 April and continue until the flood potential 
becomes minimal, which is usually sometime in July.  During the early part of the spring 
flood season, the frequency of these forecasts is 3 days per week on Monday, 
Wednesday, and Friday.  The Monday and Friday forecasts are short-range forecasts 
for 10 days in advance.  The Wednesday forecast is a long-range forecast which covers 
the period from the initial forecast date through July. 
 
During the peak flow and recession flow period, long-term extended forecasts are made 
every day.  These extended forecasts continue until the danger of flooding is past and 
the reservoirs are filled.  Since weather forecasts are usually reliable only for 3 to 5 days 
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in advance, the hydrometeorological factors affecting runoff must be extended during 
the forecast period on the basis of average and extreme snowmelt conditions in order to 
compare probable flows with the most severe flows likely to occur. 
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7 WATER CONTROL PLAN 
 
7-01 General Objectives. 
 
The general purpose of this Water Control Plan is to define reservoir regulation 
procedures and practices which provide maximum benefits from authorized uses when 
the project is regulated as a part of the Columbia Basin system.  To accomplish this 
objective, reservoir uses for flood control, power generation, recreation, fish and wildlife, 
and water quality are considered.  It must be realized that these uses may sometimes 
conflict and choices must be made for the greatest overall benefit.  The degrees of 
constraint listed in paragraph 7-02 give a means of resolving conflicting interests. 
 
7-02 Constraints. 
 
The major constraints on operation of Dworshak project are: 
 

• Spillway and outlet operation. 
• Minimum flow releases. 
• Maximum stage rate of change downstream. 
• Control of downstream temperature. 
• Lower Snake flow augmentation releases (fish flows). 

a. Spillway and Outlet Operation.  Three regulating outlets and two spillway bays 
provide a means of releasing water in excess of power requirements.  The desired 
release may be obtained using either the outlets, the spillway, or a combination of both 
provided, of course, the reservoir level is above the spillway crest elevation 1545.  The 
following criteria should be followed when making releases: 

(1). Balance Releases.  Releases will be balanced as much as possible in order 
to establish and maintain uniform flow patterns through the spillway-stilling basin.  This 
type of operation reduces adverse hydraulic conditions, which cause structural damage 
by erosion of the concrete. 

(2). Operational Limitations. 

(a). Spillway (Gate Opening): 

1. For opening requirement of 1 foot or one increment, use one gate only.  
Either gate may be used. 

2.  For opening requirement greater than 1 foot, use both gates opened 
equally when possible. 
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CAUTION:  In no instance should a difference of more than 1 foot of gate opening 
between the two gates be permitted during normal operation for spillway releases. 

(b). Outlets (Valve Opening): 

1. For opening of 1 foot or two increments, use outlet number 2 only. 

2. For opening requirement greater than 1 foot, use balanced outlets 1 and 
3 or three outlets equally balanced within one increment of each other. 

 
CAUTION:  In no instance should a difference of more than one increment (6 inches) of 
valve opening between three valves by permitted during normal operation for outlet 
works releases.  Valves No. 1 or No. 3 should not be operated singly under any 
circumstances. 
 
If an emergency prevents meeting the above criteria, a report should be made to NPW 
Engineering Division detailing the circumstances so that the possibility of stilling basin 
damage can be evaluated. 
 
Model studies indicate the sidewalls of the spillway may be overtopped by flows in 
excess of 100,000 cfs, flooding the power house.  Table 2-1 gives the discharge rating 
for a single spillway bay.  Table 2-2 gives the discharge rating for a single outlet. 

b. Minimum Release.  The minimum instantaneous project release will be 1,000 
cfs.  This minimum flow has been established as necessary for fish collection at the 
dam and as a water supply for the hatchery.  Although the hatchery is operated as 
essentially a closed, recirculating water system, about 10 % makeup water is required.  
North Fork water is required for this purpose because fry reared in North Fork water are 
more likely to return to North Fork and the hatchery when seeking spawning areas as 
returning adults.  Trapping facilities to supply the hatchery are located on the North Fork 
and hatchery stocking depends upon adult steelhead returning to North Fork. 

c. Maximum Rate of Change.  A 1-foot-per-hour (1 foot in any 60-minute period) 
rate of stage change in the Clearwater River at the Peck gauging station due to 
releases from Dworshak is the maximum rate of river fluctuation allowed.  This 1-foot-
per-hour maximum limit is set to protect downstream river user activities and facilities.  
The allowable hourly rate of change of project discharges for this stage rate of change 
at Peck is determined by the initial riverflow at Peck at the time of the change.  Table 7-
1 gives the maximum allowable 1-hour change in discharge at Dworshak for a range of 
observed flows at Peck.  It should be noted that the 1-foot change at Peck can generate 
a change of up to 5 feet on the North Fork between the dam and the main stem 
Clearwater.  If at all possible, flows should be stepped up gradually, especially during 
the fishing or recreation season, when heavy public use occurs downstream on the 
North Fork.  The NPD RCC is responsible for determining ramp rates when changes in 
project discharge are required. 
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d. Temperature Control of Release.  The multi-level outlet facility is provided to 
select the temperature of water discharging through the turbines.  The initial operating 
objectives were to match the temperature of the water in the Clearwater River just 
above the North Fork and maintain acceptable levels of dissolved oxygen.  However, 
during the initial operation of the project this type of regulation released water that was 
too warm for the Federally operated fish hatchery downstream of the dam and too warm 
to efficiently cool the powerhouse generators. 
 
An interim plan was developed in 1974 to provide cooler water for the generators and 
hatchery.  Under this plan, 53o F releases are maintained whenever possible, with 
discussions between project and hatchery personnel being held weekly to discuss 
temperature conditions.  This plan remains in effect to the present time. 
 
The selector gates are set for use in May, but the 53o F temperature desired usually 
cannot be achieved until early July.  The reservoir usually becomes too cool to maintain 
this temperature in November, at which time the gates are used to provide as warm a 
temperature as possible. 
 
To prevent kokanee loss through the turbines, it is desirable to draw water only from the 
top 50 feet of the reservoir from January to April.  Withdrawal of reservoir water from 
over the top of the selector gates is possible with reservoir fluctuations between 
elevations 1600 and 1500.  Between elevation 1500 and minimum elevation 1445, water 
must be drawn from beneath the gates. 

e. Lower Snake Flow Augmentation.  PL 96-501, Pacific Northwest Electric Power 
Planning and Conservation Act (December 1980) contains provisions to protect, 
mitigate, and enhance conditions for fish and wildlife on the Columbia River and 
tributaries.  To accomplish this, the Northwest Power Planning Council was established 
and in 1982 developed a comprehensive Columbia River Basin fish and wildlife 
program.  The most significant part of the program establishes a “Water Budget” 
approach, which allocates a total Water Budget of 20 kcfs-months (1.19 MAF) at Lower 
Granite Dam for flows in excess of firm power flows from 15 April to 15 June.  The 
participation of Dworshak in the fish flow augmentation program at Lower Granite is 
summarized as follows: 

(1). Water Budget Regulation.  During a water budget year (Lower Granite runoff 
volume inflow forecast for April through July is 23.0 MAF or less), the regulation of 
Dworshak for coordination of the Water Budget will be based on the “Annual 
Coordinated Plan of Operation” developed by the Corps of Engineers for the period 15 
April through 15 June.  The RCC will be responsible for coordinating Dworshak releases 
to the extent that water is available for fish flows at Lower Granite.  Requests for release 
of additional flow will originate with the Water Budget Center. 

(2). Non-Water Budget Regulation.  During a non-water budget year (Lower 
Granite runoff volume inflow forecast for April through July is greater than 23.0 MAF), 
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the RCC will also coordinate the regulation of Dworshak releases to the extent that 
water is available for flow augmentation at Lower Granite. 
 
7-03 Overall Plan for Water Control. 

a. Annual Operating Plans.  In accordance with the Pacific Northwest Coordination 
Agreement, each year prior to 1 February the Division office will submit to the Pacific 
Northwest Power Pool Coordinating Group required operating rule curves and any 
operational constraints for Dworshak for the next succeeding operating year.  The rule 
curves and constraints will reflect to the extent possible the constraints and 
considerations contained in this manual.  The District and Division offices will coordinate 
fully in preparing this submittal. 
 

The Coordinating Group will then prepare system regulation plans for the next 
operating year (1 July – 30 June) which will be reviewed by the Division and District 
offices to insure that the regulation plan for Dworshak project has been made in 
accordance with the operating objectives stated in this manual.  The operating plan 
developed in the project, based on the 1 February data submission, will be in effect only 
for the next operating year, for the period of 1 July to the following 30 June.  Refer to the 
Columbia River Basin Master Water Control Manual dated December 1984 for details 
on annual planning and analysis for system operations. 

b. Seasonal Operation.  Seasonal operation of the project will be governed by the 
principles of the Pacific Northwest Coordination Agreement, the appropriate operating 
plan, and special rules established specifically for Dworshak project for nonpower 
purposes. 
 
Generally, seasonal storage use will comply with established storage levels indicated by 
the Operating Rule Curve which is developed from the Coordinating Group simulated 
system regulations for each reservoir in the coordinated hydroelectric system.  The 
main purpose of the Operating Rule Curve (ORC) is to insure the system’s FLCC, with 
the recurrence of the most adverse historical water supply.  The ORC insures reservoir 
storage refill in all but the years of low runoff.  Through the data submittal process as 
stated in paragraph a. above, it also recognizes nonpower constraints and in certain 
periods of the year, may be a direct function of such constraints, for example mandatory 
draft for winter flood control space. 
 
The overall seasonal storage plan of Dworshak is summarized as follows: 

(1). September-December.  Draw down reservoir to elevation 1558 by 15 
December to provide 700,000 acre-feet of flood control space.  This should be 
accomplished by using normal power load discharges. 

(2). January-March.  Maintain 700,000 acre-feet of storage plus any additional 
required based on volume forecasts of available runoff. 
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(3). April-July.  Refill at a rate that will provide safe flood control based on runoff 
volume forecasts, yet will allow a 95 % probability of refill. 

(4). July-August.  Attempt to hold full pool or maximum elevation achieved during 
refill. 
 
In actual operation the storage levels attained at Dworshak Project will be near those 
levels indicated by the ORC most of the time.  On some occasions the levels may be 
higher or lower than those indicated by the curve.  Examples of these occasions are as 
follows: 
 

• Water is surplus to power needs. 
• Water is stored for flood control. 
• Water is being stored for another utility by energy exchange agreement. 
• The system FLCC cannot be maintained without additional drafts. 

 
If the reservoir must be drafted below its ORC, then it will be operating in the same 
proportion between its ORC and appropriate Critical Rule Curve as other reservoirs in 
the Coordinated System. 
 
7-04 Standing Instructions to Dam Tenders. 
 
The following is a list of standing instructions for reservoir regulation under normal 
conditions, emergency conditions, communication outage, and system power outage. 

a. Normal Conditions.  Dworshak Reservoir will be regulated according to criteria 
and procedures in this Water Control Manual.  Appendix A of this manual (separate 
publication) contains pertinent project rating tables and curves.  The following tabulation 
lists locations of normal operating criteria within this manual. 
 

Paragraph Page 
 

7-02. CONSTRAINTS 
 

 a. Spillway and Outlet Operation 7-1 
 b. Minimum Release 7-2 
 c. Maximum Rate of Change 7-2 
 d. Temperature Control of Release 7-3 
 e. Lower Snake Flow Augmentation 7-3 
 
7-05. FLOOD CONTROL PLAN 
 
 a. Winter Flood Control (September-December) 7-5 
 b. Spring Evacuation (January-March) 7-9 
 c. Reservoir Refill (April-July) 7-9 
 d. Summer Recreation (June – August) 7-10 
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b. Emergency Conditions.  Emergency conditions are unforeseen and cannot be 
provided for in this Water Control Manual.  Reference should be made to the Flood 
Emergency Subplans for Dworshak for emergency procedures associated with dam 
safety. 
 
Should an emergency occur or appear to be developing, the Project Engineer or his 
representative should contact his immediate supervisor.  If the nature of the emergency 
requires immediate action to prevent loss of life and property, the Project Engineer will 
take the necessary action and report all circumstances to the NPW Chief of Operations, 
Construction, and Readiness Division as soon as possible.  If the emergency affects 
power or downstream water conditions, the RCC will be notified immediately. 
 
NOTE: Refer to the Emergency Regulation Assistance Procedures in the front 
of the manual for telephone numbers and guidelines on emergency conditions. 

c. Communications Outage.  In the event of normal telephone and CBTT systems 
outage, communication between the Dworshak project and the RCC will be established 
via the NPW radio system. 

d. System Power Outage.  In the event of a transmission system breakup, which 
would leave Dworshak project the only major generating facility on an isolated segment 
of the BPA system, a maximum effort will be made to carry the load.  Under such 
conditions, it may be justified on a short-time basis to load the generators above the 
normal 15 % overload, which may draw down the reservoir below the level allowed by 
the ORC.  If at all possible, at least one generator will be kept in operation throughout 
an emergency, which has isolated or threatens to isolate the project from other power 
sources.  If no other power is available, the spillway gates may be operated with 
emergency power supplied by a diesel-generator set. 
 
7-05 Flood Control.   
 
The flood control plan involves three periods seasonally for reservoir regulation.  These 
are:  (1) reservoir evacuation period (normally the drawdown period from September 
through March); (2) reservoir refill period (normally the high flow period from April 
through July); and (3) storage holding period (normally coincident with the summer 
recreation period (July and August).  Plate 7-1 shows operating curves for flood control 
and Plate 7-2 shows variable refill curves. 

a. Winter Food Control (September-December).  The reservoir level is scheduled 
to be lowered to a maximum elevation of 1558 by 15 December each year.  This will 
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provide the 700,000 acre-feet of reservoir space needed for winter flood control in the 
event that a winter flood freshet should occur.  Normally, system power loads will be 
scheduled to provide the space required.  Necessary drawdown will be accomplished 
using the following schedules: 

(1). From 1 September to 1 October, the pool will be regulated to achieve an 
elevation between 1586 and 1560 by 1 October.  Pool elevation 1586 provides about 
250,000 acre-feet of flood storage space.  Releases during this period should average 
about 4,200 cfs above inflow if the reservoir was full on 1 September. 

(2). From 1 October to 15 November, the pool will be regulated to achieve an 
elevation between 1579 and 1560 by 15 November.  An additional 120,000 acre-feet of 
flood storage space is available between elevations 1586 and 1579.  During this period, 
the 7-day average release cannot exceed inflow by more than 1,300 cfs, except during 
freshets or emergency power operations.  Maximum change in any day shall not exceed 
40 % of the previous 7-day average release.  This restriction is imposed to provide 
favorable “catch” conditions during the prime steelhead fishing seasons and will be 
continued unless it is demonstrated and agreed to by State of Idaho and Federal 
fisheries agencies that high flows and fluctuation pose no serious reduction in fish 
harvest.  It is also an operational objective to maintain elevation 1560 until 1 November 
to allow boat access and campsite use during the fall hunting season.  However, the 
reservoir may be evacuated below this level during October if critical power situations 
justify the action. 

(3). During the period from 16 November to 15 December, the pool will be 
regulated to achieve elevation 1558 or lower to provide the remaining space needed for 
700,000 acre-feet of total flood storage space.  This amount of storage space, as a 
minimum, will be maintained until after 1 April.  Additional space may be required for 
power or flood control based on volume forecasts made after 1 January. 
 
In some years, winter flood freshets are expected to occur which will require storage in 
the upper elevations of the reservoir.  The rates and amounts of storage will be 
determined on a real-time basis for control of floods in the lower Columbia River as 
gauged in the Portland-Vancouver area and on the lower Clearwater River as gauged at 
Spalding, Idaho.  In the absence of advance instruction covering a significant rise in the 
Clearwater River, releases from Dworshak should not exceed 20,000 cfs and flows at 
Spalding should not exceed 115,000 cfs until regulation instruction are received. 
 
Whenever it is necessary to store in the winter flood control space, the full space 
requirement should be regained as soon as possible by maintaining approximately the 
maximum flows observed at Spalding during the freshet, but not to exceed flood stages 
downstream.  For this purpose, downstream flood stages will be considered as 115,000 
cfs at Spalding and 16 feet at Vancouver, Washington.  The following Table 7-2 
summarizes the fall drawdown requirements as discussed in the preceding paragraphs. 
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TABLE 7-2 
 

SUMMARY OF FALL DRAWDOWN REQUIREMENTS 
 

 
Pool Elev. 

Period Min. 
Max 

 
Release Over 
Inflow – cfs 

Fluctuations 
Permitted 

Total 
Space 
(a.f.)  Notes

         -1 Sep 
1 Sep-1 Oct 

1570 
1560 

1600 
1586 

4200  250,000 Release does not have 
to be uniform. 

1 Nov 1560     A constraint.  Certain 
procedures of 
notification and 
justification will be 
required prior to 
violation. 

1 Oct-15 Nov  1579 Max 1300 Max. change in any 
day not to exceed 
40% previous 7-day 
average outflow. 

370,000 Prime steelhead fishing 
season.  Fluctuations 
are critical. 

16 Nov-15 
Dec 

 1558 5500  700,000 Spill required 25% of all 
years with 3 units 
available. 
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b. Spring Evacuation (January-March).  Spring evacuation operations are guided 
by runoff volume forecasts made during the period 1 January to 1 April.  The operational 
objective during this period is to obtain, by 1 April, the amount of storage space that is 
required for flood control and can be safely refilled before 31 July (based on runoff 
forecasts and Plate 7-1 and Plate 7-2.  A seasonal forecast procedure, Exhibit 7-1, 
utilizes available precipitation and snowpack data to forecast runoff volumes.  Forecasts 
of runoff volume for the period 1 April to 31 July are made approximately every 2 weeks 
(near the beginning and middle of the month) beginning on 1 January and continuing 
until the flood season is over. 
 
Normally, the evacuation discharge rate for spring flood control will be determined as 
the average discharge required from the current date to 1 April to provide the desired 
evacuation space.  Evacuation for spring flood control should be accomplished, if 
possible, prior to 1 April to avoid increasing the spill and nitrogen supersaturation at 
downstream projects.  Project releases will be selected as inflow plus the evacuation 
discharge rate.  Adjustments will be made periodically as the season develops and 
runoff forecasts are updated. 

c. Reservoir Refill (April-July).  The space evacuated for flood control will be 
maintained until refill operations are required.  The refill parameter curves, Plate 7-2, 
show the maximum space from 1 January to 31 July that has a 95 % chance of being 
refilled with a given runoff forecast and a minimum power discharge requirement of 
2,000 cfs.  The parameter curves conform to the “Variable Refill Curve” criteria 
described in paragraph 7-10.b.(5) and shown computed on Exhibit 7-1.  Variations in 
average power releases could result in more space available than indicated by the refill 
parameters, in which case the parameter curves will allow for estimating the amount of 
risk to refilling that may be involved.  Considerations will also be given to reducing daily 
fluctuations form 25 April to 30 June for spring chinook fishing. 
 
One strict limit to the final refill operation is imposed to assure capability to pass the 
spillway design flood in the event of a severe rainstorm during the spring snowmelt 
season.  This limit is the retention of inviolate flood control space according to the 
following table: 

 
Percent of Area 

Covered By 
Accumulated Winter 

Snowpack 

Inviolate Space 
Reservation 1,000 

A.F. 

100  700 
80 540 
60 383 
40 230 
20 80 
10 0 
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Snow covered area is considered to include only accumulated winter snowpack and 
should not be used for late spring snowstorms which will cover a large area without 
producing substantial runoff.  This snow covered area is determined by use of the 
SSARR model, by aerial snow reconnaissance of the Clearwater River Basin by NPW 
Hydrology Branch personnel, and by satellite imagery.  The two latter sources are 
considered the most reliable and will govern over the SSARR model data when in 
disagreement. 

d. Summer Recreation (June – August). The period following the spring refill is an 
annual period of highest reservoir elevation and corresponds to the period of greatest 
recreation use of the reservoir.  During the summer recreation period, the reservoir level 
should fluctuate as little as possible until the autumn drawdown period.  The reservoir 
should normally be held full during this period unless critical conditions develop such as 
power shortages.  If the reservoir does not fill to that level, it will be held at or near the 
maximum level reached.  Maximum drawdown elevation prior to 1 September will be 
1,570 feet msl.  The normal operating practice is to wait until after Labor Day weekend 
to begin drawdown. 
 
7-06 Recreation. 
 
Because of its desirable location in a mountainous forested region, Dworshak Reservoir 
is unique among reservoirs in the region and is quite popular for boating, fishing, water 
skiing, hunting, camping, and many other recreational uses.  Because of this great 
demand, recreation use of the reservoir is an important element of the water control 
plan.  Plate 2-9 shows the reservoir map and Plate 2-10 shows regional recreation 
facilities. 
 
An operational objective of the Dworshak project will be to fill to normal pool elevation 
1600 each year and to maintain the reservoir at normal pool during the summer months 
to facilitate boating, camping, and other recreational activities.  Pool levels less than full 
leave beaches separated from the water by a strip of mud, lengthen boat launching 
ramps beyond convenient lengths or make them entirely unusable, isolate camping 
sites from the shoreline, and generally deteriorate recreation quality.  Reservoir drafts 
greater than 5 feet below full pool (1,600 feet msl) affect swimming, campsite access, 
and shoreline fishing; and drafts greater than 10 feet below full pool makes boat 
launching more difficult as well as affecting recreation activities.  Table 2-6 shows 
reservoir levels at which specific recreation sites are operational. 
 
Special consideration will be given to avoid evacuating the reservoir during winter or 
spring months below the level that will assure at least a 95 % chance of refilling to 
elevation 1570 by 1 July.  Evacuation below this level will seriously restrict or eliminate 
use of the summer recreational facilities.  The decision to evacuate below this level will 
be made only after evaluating:  (1) availability of power from other sources, (2) current 
recreational demand at Dworshak and the related impact of lowering the pool, (3) 
availability of water from other projects in the system where evacuation would not have 
a similar impact on recreation, and (4) availability of water at other projects where 
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similar recreational impacts will occur but the recreational use is significantly less than 
at Dworshak.  This decision should include consideration of availability of other similar 
recreational facilities in the area to which the recreation activities could logically be 
transferred. 
 
During the fall hunting season, many hunters use boats to gain access to the regions of 
the upper reservoir.  Because of this, it is desirable to maintain pool levels that will keep 
boat launching ramps operational until November, i.e., above elevation 1560. 
 
7-07 Water Quality. 
 
7-08 Fish and Wildlife. 
 
Reservoir discharge operations and especially fluctuations in discharge can have a 
great effect on fish and wildlife downstream of the dam.  The following constraints 
should be followed when making changes: 

a. During the 1 October to 15 November prime steelhead season, maximum 
change of project discharge shall not exceed 40 % of the previous 7-day average 
release. 

b. Consideration should be given to reducing daily fluctuations from 15 February to 
15 April for spring steelhead runs.  A reduction in fluctuations may also be requested 
after the 1 October to 15 November special regulation period by the Idaho Department 
of Fish and Game. 

c. From 15 February to 15 April, geese will be nesting along the lower river.  When 
feasible, reservoir evacuation during this period should be made at a uniform or a 
decreasing rate to avoid flooding goose nests after they are established. 

d. Bass spawn in the lower Clearwater River below the North Fork each year.  The 
time of spawning varies from year to year, it may be as early as mid-June or as late as 
mid-July.  To avoid dehydration of the spawn, it is desirable to minimize streamflow 
recession on lower Clearwater River for about a 2-week period.  Operations for this 
purpose will be coordinated with the Idaho Fish and Game Department. 

e. To provide the proper temperature for the Federal fish hatchery downstream, 
water is withdrawn from a layer that provides 53o F temperature water whenever 
possible. 

f. Dworshak Reservoir may also be used to augment flows on the lower snake 
from 15 April to 15 July to aid in the outmigration of salmon and steelhead past the 
dams.  The NPD RCC will issue instructions for adjusting the flows from Dworshak if 
necessary to meet the needed flows in the lower Snake.  Flow requirements will be 
based on the annual water budget plan developed by the Corps and the Water Budget 
Center. 
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7-09 Water Supply. 

a. Dworshak National Fish Hatchery 
 
See the Memorandum of Understanding Between the Clearwater Fish Hatchery, 
Dworshak National Fish Hatchery and the US Army Corps of Engineers Dworshak 
Project For the Operation and Entrance Requirements for the Hatchery Water Supply 
System. 
 
7-10 Hydroelectric Power. 
 
A power regulation plan for Dworshak, insofar as it affects nonpower functions, will be 
submitted to the Coordinating Group, the Northwest power Planning council, annually.  
This plan should be submitted by 1 February each year.  The District and Division 
offices should coordinate in preparing this regulation plan and the submitted plan shall 
have received full concurrence by the District. 

a. Scheduling Power Operations.  Power operations are scheduled through the 
NPD RCC and the Power Scheduling Section of BPA.  The action is initiated when the 
RCC determines how much water can be released from the reservoir during a certain 
period of time without violating constraints or procedures outlined in paragraph 7-15, 
Deviation from Normal Operations.  This is submitted to the Power Scheduling Section 
which review it and requests the releases to follow a certain schedule.  This schedule 
could call for a peaking operation, block loading, or base loading.  The load schedule is 
relayed to the project by the CBT under normal conditions.  When the CBT is not 
operational, communication is accomplished via radio or telephone (microwave, FTS, or 
commercial).  For more information on power scheduling, refer to the Columbia River 
Basin Master Water Control manual dated December 1984, Section 9 – Power 
Scheduling. 

b. Power Generation.  Annual and seasonal power operating limits are defined by 
provisions of the Pacific Northwest Coordination Agreement (Contract No. 14-02-4822) 
described in the Columbia River Basin master Water control manual dated December 
1984.  Reservoir regulation for power generation is governed by several rule curves, 
which are a graphical representation of the maximum and minimum elevations the 
reservoir may be at any given time of year.  Details on the computation of rule curves 
for power operation are described in Section 7, Methods For Developing the annual 
Operation program, of the Columbia River Basin master Water Control Manual.  
Explanations of these rule curves are as follows: 

(1). The Upper Rule Curve (URC) defines the maximum elevations allowed by 
flood control requirements.  Each year the URC will vary as a function of the August-
December historical flows, January-July runoff volume forecast.  This constraint is not 
expected to change significantly during the project life (although the rule curve may) and 
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represents a minimum reservoir draft to provide space for flood control.  The minimum 
level allowed will usually not be below the Variable Refill Curve. 

(2). The Critical Rule Curve (CRC) is determined annually by the Northwest 
power Pool coordinating Group on the basis of annual estimates of system loads and 
resources.  The CRC is the schedule of reservoir levels necessary for the reservoir to 
meet its share of the system firm load during the critical period.  The critical water period 
is the period in which the Coordinated System might be expected to encounter the most 
difficulty in serving its firm load requirements.  One critical water period for the 
Coordinated System is the 42-month period between 1 September 1928 and 29 
February 1932.  Another historical period, the 20-1/2-month period between 15 August 
1943 and 30 April 1945, produces an almost equally low energy capability. 

(3). The Assured Refill Curve (ARC) defines the reservoir elevations necessary 
to refill the reservoir by 31 July based on conservative estimates of the amount of inflow 
available.  The amount of natural flow available for refill is the second lowest volume 
inflow from natural flow which has occurred in any comparable period in the historical 
period of record beginning July 1928.  Such available natural flow will be reduced by 
deducting all discharge requirements, including minimum release requirements and all 
nonpower discharges. 

(4). The Base Energy Content Curve is the higher of the CRC from the first of the 
year of the critical period and the ARC. 

(5). The Variable Refill Curve (VRC) also called the Variable Energy Curve 
(VECC), indicates reservoir levels to which drafts can be made to serve nonfirm loads 
and assure a 95 % chance of refill while serving firm loads during the 1 January-31 July 
period.  The VRC provides for drafts below the Base Energy Content Curve by the 
amount the forecasted volume inflow is in excess of total requirements for refill of the 
reservoir, power discharge requirements, and nonpower requirements for water.  The 
VRC shall be such that the reservoir returns to normal top elevation by the end of July.  
A sample computation of a VRC for a power discharge requirement of 2,000 cfs is 
shown on Exhibit 7-1. 

(6). The ORC is defined as follows:  from 1 August to 31 December, the ORC is 
the higher of the CRC and ARC.  Between 31 December and 31 July, the ORC is the 
higher of the CRC or ARC unless the VRC is lower.  In either case, the ORC may not be 
higher than the URC, as this would not provide adequate flood control space.  NPD 
RCC is responsible for determining the ORC for Dworshak Reservoir.  The ORC defines 
what levels a reservoir may not be drafted below to service nonfirm loads.  During some 
years of low runoff, power drafts to serve firm loads will cause the reservoir to be 
drafted below a level indicated by the ORC. 
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c. Provisional Storage Draft. 

(1). Background.  On 30 June 1982, the Corps of Engineers (NPD), the Pacific 
Northwest Region Bureau of Reclamation, and the BPA entered into a Provisional Draft 
Agreement (BPA Contract No. DE-MS79-82BP90930) pertaining to the operation of 
Dworshak, Libby, Hungry Horse, and Grand Coulee.  The agreement: 

(a). Permits provisional energy production as defined in the Pacific Northwest 
Coordination Agreement (BPA contract No. 14-03-48221). 

(b). Prescribes the maximum permissible storage drafts for the production of 
advance energy. 

(c). Provides for the return of provisional draft. 
 
The following paragraphs summarize procedures contained in the agreement relating 
tot he operation of Dworshak for the delivery of advance energy and return of 
provisional storage drafts. 

(2). Provisional Storage Draft for Advance Energy.  Under the agreement, 
provisional draft of Dworshak, Libby, Hungry Horse, and Grand Coulee reservoirs can 
only occur between 1 August and 10 January.  Provisional draft occurs when reservoirs 
are drawn down below the level that is required to serve firm power.  Regulation for 
provisional draft produces additional energy called advanced energy that BPA may use 
to make additional sales or serve interruptible industrial loads.  Allowable amounts of 
provisional storage draft for the delivery of advance energy, as shown in the following 
tabulation, have been established for each reservoir such that the resulting reservoir 
elevation will not have a major adverse impact nonpower uses. 
 

 Allowable Initial Provisional 
Storage Draft for Advance 

Energy Production1 August 
through 1st Monday of 

September1 

Allowable Total Provisional 
Storage Draft Below the 

Lower of the ECC or 
Proportional Draft Level for 

Advance Energy Production2 
 Storage Draft3 Storage Draft3 
Reservoir Limit KSFD Approx.Feet Limit KSFD Approx.Feet 
Grand Coulee4 111 2.8 --- --- 
Libby 64 2.8 193 8.5 
Hungry Horse 31 2.8 95 8.5 
Dworshak 27 2.8 82 8.5 
Total 233  370  

 
 1Initial delivery of advance energy would occur only if the coordinated system’s 
total storage energy had reached 98 % of full by 31 July and the listed reservoirs had 
filled to within 5 feet of full prior to the first Monday of September (Labor Day). 
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 2if the conditions shown above in footnote 1 are not met, there will be no 
provisional storage draft for advance energy until the coordinated system and the listed 
reservoirs fill above their ECC. 
 
 3Storage draft is based on the average amount of water per foot of elevation in 
the top 10 feet. 
 
 4Draft to be refilled as soon as possible after the first Monday in September. 
 
At Dworshak, the allowable initial provisional storage draft (2.8 feet) from 1 August 
through the first Monday of September (Labor Day) plus other draft indicated by the 
first-year CRC for firm energy production cannot exceed 5 feet from full pool (elevation 
1595).  From 1 August through 10 January, the allowable total provisional storage draft 
is limited to an accumulated 162,600 acre-feet (approximately 8.5 feet) below the 
storage content which the reservoir would have attained to meet system loads. 

(3). Return of Provisional Storage Draft.  After 10 January, BPA has an obligation 
to return all the provisional storage draft between 1 February and 31 July for refill of 
water up to the equivalent of the amount of advance energy that has been delivered 
from the reservoirs when the following conditions are met: 

(a). The first of month January to July forecast volume runoff for the 
Columbia River at the Dalles, Oregon, is greater than 70 million acre-feet. 

(b). The actual elevation of the reservoir is below or is projected to be below 
a 75 % probability of refill level. 
 
The water is returned by reducing BPA’s firm load and the reservoir’s outflow (as limited 
by nonpower requirements).  This allows the reservoir to return to a level it would have 
reached without provisional storage draft for advance energy.  NPD and/or the Bureau 
of Reclamation may waive requirements for the return of the provisional storage drafts 
for their respective reservoirs and allow provisional storage drafts to be carried over to 
the next operating year. 
 
7-11 Navigation. 
 
Navigation is one of the important water uses in the development of the Columbia and 
Snake Rivers.  Normally, navigation requirements are met with regulation of stream 
flows and pool levels for other project purposes.  Occasionally, however, special 
requirements are met by special regulation of pool levels, but these do not significantly 
alter the Columbia River regulation as a whole. 
 

The locks at the dam may be closed for brief periods every year for maintenance.  
Closures are scheduled far enough in advance and given sufficient publicity to provide 
minimum interference with navigation. 
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7-12 Drought Contingency Plans 
 

The following factors affect the operation of the Dworshak project during the 
drought.  First, Dworshak is operated as part of the Columbia River reservoir system 
under all conditions including droughts.  A drought in a region of the Columbia River 
basin may affect the operation of projects not directly affected by or in the drought 
region.  Therefore, since Dworshak is regulated as part of the Columbia River reservoir 
system, the DCP contained in Section XII of the Columbia River Basin Master Water 
Control Manual dated December 1984 will serve as a general and system plan.  
Second, the release of water from Dworshak storage for (1) Water Budget (15 April - 15 
June), (2) Summer flow augmentation (16 June – 31 August), and (3) fall flow 
augmentation (1-30 September) has become a major function of the project as a result 
of the following factors: 
 

1. PL 96-501, Pacific Northwest Electric Power Planning and Conservation Act 
(December 1980); 

2. Endangered Species Act of 1973, PL 93-205, which lead to the National Marine 
Fisheries Services listing the Snake River sockeye salmon, spring/summer 
Chinook, and fall Chinook salmon as endangered. 

 
As a result other authorized project functions (power, recreation, and lake 

navigation) have become subordinate to the need to provide augmented and increased 
flows from Dworshak for anadromous fish. 
 
7-13 Flood Emergency Action Plans 
 
7-14 Other 
 
Experience in the operation of Columbia River reservoirs indicates that requests form 
public and private organizations and individuals for special operations affecting the 
downstream river can be expected.  Such requests usually cover a wide range of 
activities and may include fish migrations, recreation water levels and temperatures, 
hydroplane races, group float trips, industrial activities, search and rescue activities, and 
perhaps others.  It can be expected that such requests will conflict with one or more 
other operating functions.  Such requests for special downstream operations will be 
evaluated and approved or denied by RCC in consideration of current conditions. 
 
7-15 Deviation from Normal Regulation 

a. Emergencies 
 
 Normally, operational objectives can be accomplished within the constraints 
described.  When reservoir operational conflicts do occur and it is deemed necessary to 
violate one or more operational constraints, careful consideration must be given to the 
probable consequences.  Constraint violations should produce minimal negative public 
benefits, for both Dworshak and the other Columbia system projects, as compared to 
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other possible alternatives.  As an aid for solving operational conflicts which may arise, 
constraints are grouped into three levels or degrees of constraint.  These three levels of 
constraint are as follows: 

(1). Level 1.  This is the highest degree of constraint and will not be violated 
except during unforeseen emergencies.  Concurrence of Division and District engineers 
will be obtained prior to violation if possible.  When immediate action is required, the 
Division and District engineers will be notified as soon as is feasible following the action. 

(2). Level 2.  Level 2 constraints are those constraints which can be violated with 
requirements:  (1) consideration of all other alternatives to avoid violation, (2) 
consultation with the District Engineer to explain necessity and alternatives, and (3) 
notification of other interested agencies, organization, and officials or individuals as 
soon as possible. 

(3). Level 3.  Level 3 is the lowest degree of constraint and can be violated at the 
discretion of the NPD. 
 

The operational constraint items are listed in the following Table 7-3 with the 
appropriate level of constraint. 
 

TABLE 7-3 
 

DWORSHAK OPERATIONAL CONSTRAINTS 
 

Level Degree of Constraint Operational Items 
1 Not to be violated except during 

extreme emergencies. 
a.   1,000-cfs minimum flow. 
b.   700,000 acre-feet minimum winter 

flood control (15 December-1 April). 
c.   Snow-covered area versus flood 

control space. 
2 Can be violated with requirements 

of: 
a.   Consideration of all other 

alternatives to avoid violation. 
 
b.   Consultation with District 

Engineer to explain necessity 
and alternatives. 

c.   Notification of other interested 
agencies, organizations, and 
officials or individuals as soon 
as possible. 

a.   Rate of change of release. 
b.   Schedule of winter flood control 

evacuation. 
c.   Spring evacuation based on runoff 

volume forecast. 
 
d.   Limitations of fluctuations during fall 

steelhead season. 
e.   Evacuation below ability to refill to 

elevation 1570 by 1 July with 95 
percent certainty. 

f.   Evacuation below elevation 1570 
from 1 June to 1 September. 

g.   Evacuation below 1560 from 1 
September to 1 November. 
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3 Can be violated at discretion of 
NPD. 

a.   River fluctuation during spring 
steelhead season. 

b.   Evacuation below ability to refill to 
1600. 

c.   Evacuation below 1600 from 1 June 
to 1 September. 

d.   River fluctuation during goose 
nesting. 

e.   Streamflow recession during bass 
spawning. 

b. Unplanned Minor Deviations 

c. Planned Deviations 
 
7-16 Rate of Release Change 
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8 EFFECT OF WATER CONTROL PLAN 
 
8-01 General. 
 
The various water control plans are intended as a means of outlining project regulation 
and/or management practices that maximize benefits derived from the project.  These 
water control plans provide for flood control, power generation, water quality, recreation, 
fish and wildlife, and log handling.  The overall benefits and effects of the project are 
summarized as follows: 

• Flood Control.  Regulation of the project is effective in controlling floods on the lower 
Clearwater River and the lower Snake River. 

• Power.  Another benefit credited to the project is the optimum generation of electric 
power both from onsite generators and downstream powerplants which produce 
energy from Dworshak releases. 

• Water Quality.  Dworshak provides water suitable for use by the fish hatchery.  In 
addition, project releases provide cooler summer flows which enhance downstream 
fishery and warmer winter flows which have eliminated ice jams in the lower 
Clearwater downstream from the confluence of the North Fork and the main stem.  
Periods of spill from the project occur infrequently, and the adverse effects of gas 
supersaturation have not had a permanent effect on the downstream ecosystem. 

• Recreation.  The Dworshak Project makes a significant contribution to recreation 
activities in the Clearwater area.  Visitation information indicates that about 75 % of 
the use of Dworshak Project facilities originates from areas less than 50 miles away.  
Regulation of the project provides a high, stable pool which is excellent for water-
oriented recreation activities during the summer months of each year. 

• Fish and Wildlife.  The regulation of the project maintains a high, stable pool which 
also provides benefits for both sport fishing on the lake and wildlife within the 
reservoir area.  Water temperature regulation helps meet needs of the downstream 
hatchery and enhances the trout fishery on the lower Clearwater River.  The 
regulation objective limiting changes in project releases in order to minimize 
fluctuations in the lower Clearwater River during the prime steelhead fishing season 
from 1 October to 15 November helps to enhance downstream sport fishing.  
Regulation during spring months assists the downstream migration of anadromous 
fish. 

 
The various water control plans are intended as a means of outlining project regulation 
and/or management practices that maximize benefits derived from the project.  These 
water control plans provide for flood control, power generation, water quality, recreation, 
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fish and wildlife, and log handling.  The overall benefits and effects of the project are 
summarized as follows: 
 
8-02 Flood Control.   
 
Flood control is an important function of the Dworshak Project.  Dworshak provides 
flood protection for the lower Clearwater area from Ahsahka to Lewiston and aids in the 
control of lower Snake River floods.  Development of flood control criteria is based on 
the regulation of historic natural floods, standard project floods, and the probable 
maximum flood.  Flood control releases at Dworshak are limited by downstream 
channel capacities, and out-of-bank discharges start at about 115,000 cfs at Spalding.  
The lower reach of the main stem Clearwater River from the former Washington Water 
Power damsite to the mouth, including the Potlatch Forest, Inc., paper and plywood mill 
and city of Lewiston, Idaho, are considered to be protected by the Lewiston levees for 
flows up to 150,000 cfs.  Regulation by Dworshak is essential to limit the standard 
project flood and lesser floods to 150,000 cfs or less at Spalding for the protection of 
Lewiston by the levees. 

a. Historic Natural Floods Regulation.  

(1). Winter.  During the 43-year record period from October 1926 to September 
1969, five notable winter freshets occurred.  They were in November-December 1927, 
December 1933-January 1934, December 1946, December 1944, and December 1964.  
In all five occurrences, the discharges of lower Clearwater River at Spalding, Idaho, 
would be controlled to nondamaging rates by controlling Dworshak releases to 20,000 
cfs or less on a forecast basis.  The highest recorded discharge at Dworshak was 
100,000 cfs on 23 December 1933 with a concurrent discharge of 172,000 cfs at 
Spalding.  This flood at Spalding would have been regulated to 90,000 cfs by use of 
Dworshak.  Graphic illustrations of winter freshet control are shown on Plate 8-1. 

(2). Spring.  Simulated regulation of some of the major spring floods of record 
that would have occurred with Dworshak operating in the Columbia River system are 
also shown on Plate 8-1.  The examples are for floods of 1943, 1948, 1950, 1956, and 
1957.  In this simulation, substantial storage was begun in mid-April of the 1943 and 
1956 floods to adjust for reduced forecasts of volume runoff made at the time.  During 
the 1948 flood simulation, it was necessary to increase Dworshak outflow from 4,000 
cfs to 10,000 cfs on 1 June to accommodate substantially increased forecasts of runoff 
made at that time.  The flood control storage season from about 1 May to about mid-
June at Dworshak is adjusted as necessary on real-time basis to coincide with high 
rates of flood runoff on lower Clearwater and Columbia Rivers. 

b. Winter Standard Project Flood.  The winter standard project flood inflow for 
Dworshak was determined during early 1973 using a unit hydrograph study on the 
Clearwater River Basin and is subject to revision.  The winter standard project flood has 
an 11-day winter rainstorm of 8.7 inches of precipitation as compared to 5.8 inches in 8 
days during the December 1933 flood.  During the 11-day storm of 8.7 inches, 5.5 
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inches of precipitation occurred in a 3-day period and was accompanied by warm winter 
temperatures.  The resultant 11-day runoff volume is 1,300,000 acre-feet or 9.9 inches, 
including snowmelt. 
 
The winter standard project flood was regulated using 700,000 acre-feet of storage 
space and the following criteria: 

(1). Maintain flood control space by adjusting releases based on the previous 
day’s inflow until flow at Spalding exceeds 100,000 cfs (20-22 December). 

(2). Control to 150,000 cfs at Spalding insofar as possible without exceeding 
30,000-cfs discharge until recession begins (22-24 December).  After recession 
becomes evident, adjust discharge to maintain approximately 150,000 cfs at Spalding to 
evacuate the reservoir. 

(3). Recover original 700,000 acre-feet of space as soon as possible using 
75,000-cfs release when possible (24-31 December).  With this operation, 700,000 
acre-feet of flood storage space was regained by 1 January.  The standard project flood 
peak can be reduced at Spalding from 280,000 cfs to 150,000 cfs by this regulation, 
which is shown on Plate 8-1. 

c. Spring Standard Project Flood.  The spring standard project flood inflow for 
Dworshak was determined in 1943 in connection with the Review Report on Columbia 
River Tributaries, Middle Snake River Basin.  The derivation is described in Section 4 of 
Design Memorandum No. 1, Bruces Eddy (Dworshak) Dam and Reservoir.  The 
standard project flood has a snowpack water equivalent at the beginning of the flood 
season of 42 inches.  The resultant 1 May through 31 July runoff volume is 4,400,000 
acre-feet, or 33.8 inches, including runoff season rainfall contribution. 
 
The standard project flood was regulated using the following criteria and is shown on 
Plate 8-1: 

(1). Evacuate reservoir to minimum pool elevation based on rule curves shown 
on Plate 8-1. 

(2). Pass inflow until reduction is required to prevent Spalding flows from 
exceeding 105,000 cfs (1 April- May). 

(3). Control to 105,000 cfs at Spalding insofar as possible without going below 
4,000-cfs discharge until reservoir fills to within 140,000 acre-feet of full (5 May-24 
May). 

(4). Maintain 140,000 acre-feet of space until inflows recede below 30,000 cfs 
(24 May-31 May) to protect against late runoff. 
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(5). Fill the remaining space as soon as possible using 4,000-cfs release after 
inflows recede below 30,000 cfs (31 May-4 June).  The standard project flood at 
Spalding was reduced from a peak of 260,000 cfs to 150,000 cfs by this regulation. 

d. Probable Maximum Flood.  The probable maximum flood inflow was approved 
by the Office, Chief of Engineers, on 18 December 1968.   For reference, see the 6th 
endorsement of that date to a letter from NPW to NPD, dated 4 June 1968, subject:  
Review of the Probable Maximum Flood, Dworshak Project, Idaho.  The probable 
maximum flood was based on an extremely critical sequence of flood-producing 
conditions.  At the beginning of the high runoff season, the assumed water content of 
the basin snowpack was 63.3 inches as compared to less than 30 inches maximum for 
past years of knowledge.  For +63.3 inches depth of water in snow, forecast studies 
indicate that the 1 May to 31 July runoff would be at least 56 inches depth of water for 
the drainage area, or 7.3 million acre-feet.  Volumes of other flood seasons for 
comparison are 4.4 million acre-feet for the spring standard project flood, 3.2 and 3.1 
million acre-feet for the two largest flood seasons of record, and 2 million acre-feet for 
the average of 42 seasons of record. 
 
The factors used for development of the probable maximum flood, together with space 
requirements for flood control versus forecasted runoff volumes, would both require and 
permit full evacuation of the reservoir storage prior to the flood season.  Flood season 
runoff over about 3 million acre-feet indicate 2 million acre-feet of reservoir capacity for 
their regulation.  For these reasons, Dworshak Reservoir would be at minimum pool at 
the beginning of the probable maximum flood. 
 
In the definite project studies for Dworshak Project, the amount of flood control space 
needed in the reservoir was based on the effective control of floods up to magnitude of 
standard project flood.  However, in those studies it was apparent that with this storage 
space, considerable regulation of rain flood peaks could be accomplished for floods in 
excess of the standard project flood.  This is so because rain flood volumes are 
relatively small in contrast to the large volume from snowmelt runoff which persists for 
extended periods.  For floods in excess of standard project flood magnitude, the 
criterion adopted for flood regulation is reservation of the maximum practicable amount 
of space in Dworshak Reservoir for reduction of rain flood peaks whenever the 1 May to 
31 July forecasted runoff exceeds 125 % of the standard project flood, or 5.5 million 
acre-feet. 
 
Regulation of the probable maximum flood requires making maximum capacity releases 
throughout the flood until rule curves for snow covered area, shown in step 4 below, 
indicate that storage space may be filled.  Plate 8-2 illustrates the resulting regulation of 
the probable maximum flood.  Description of procedures follows: 

(1). On 1 May, the reservoir is at minimum pool with 2 million acre-feet of space 
available.  Forecasted runoff is 7.3 million acre-feet.  Rule curves require maximum 
capacity releases. 
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(2). From 1 May to 24 May, capacity releases made include full use of the outlet 
works plus three-fourths of turbine capacity. 

(3). From 24 May through the probable maximum rainstorm runoff, capacity 
releases made include full use of the spillway, the outlet, and three-fourths of turbine 
capacity until total discharges equal 100,000 cfs.  For discharges greater than 100,000 
cfs, capacities of the spillway and outlets only are used since the powerhouse may be 
subject to flooding from flows overtopping the spillway chute. 
 
Model studies indicate that overtopping of the tailrace deck (elevation 1,005) should not 
occur for total discharges up to 135,000 cfs and with six powerhouse units in operation.  
Average tailwater elevations at the powerhouse are shown on Plate 2-8 for 0, 5,000, 
11,000, and 29,000 cfs through the powerhouse and for total discharges of 0 to 220,000 
cfs.  These studies verified that the stilling basin was adequate for spillway discharges 
up to 45,000 cfs and a powerhouse discharge of 5,000 cfs.  Under existing conditions, a 
maximum average tailwater elevation of 997 occurred with a powerhouse discharge of 
11,000 cfs (Units 1 to 3) and a total discharge of 80,000 cfs.  Fluctuations in tailwater 
levels increase with spillway flows above 45,000 cfs due to instabilities in flow patterns 
and resultant wave action.  For details on model studies, refer to Hydraulic Model 
Investigation, Technical Report No. 116-1, Dworshak Dam - North Fork Clearwater 
River, Idaho, dated September 1984. 

(4). As inflow recedes, regulate releases to store water in accordance with the 
rule curve shown below: 
 

Percent of Area Covered by Accumulated 
Winter Snowpack 

Space Reservation 1,000 
A.F. 

100 700 
80 540 
60 385 
40 230 
20 80 
10 0 

 
The probable maximum flood regulation results in a maximum release of 220,000 cfs, 
maximum storage of 3,556,000 acre-feet, and a maximum pool elevation of 1,604.7 
feet.  Outlet capacity for this condition is 40,000 cfs, leaving 180,000 cfs to be passed 
through the spillway. 

e. Flood Frequency 

(1). Clearwater River.  Frequency data was computed for the following key 
gauging stations: 

(a). North Fork Clearwater River at Dworshak Dam, Idaho. 
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(b). Clearwater River at Spalding, Idaho. 
 

Unregulated and regulated frequency curves are shown on Plate 8-3.1 for the North 
Fork Clearwater near Ahsahka, Idaho, and on Plate 8-3.2 for the Clearwater River at 
Spalding, Idaho.  Frequency curve data from Plate 8-3.1 and Plate 8-3.2 are 
summarized in the following tabulation: 
 

ANNUAL MAXIMUM MEAN DAILY PEAK DISCHARGE FREQUENCIES 
  North Fork Clearwater at 

Dworshak 
Clearwater River at 

Spalding 
Exceedence 
Probability 
(Percent) 

Average 
Recurrence 

Interval (Years) 

Unregulated 
Discharge 

(cfs) 

Regulated 
Discharge 

(cfs) 

Unregulated 
Discharge 

(cfs) 

Regulated 
Discharge 

(cfs) 
Standard Project Flood 160,000 75,000 280,000 150,000 
1 100 73,000 40,000 198,000 130,000 
2 50 65,500 36,200 180,000 125,000 
5 20 55,500 31,800 157,000 117,000 
10 10 48,000 28,900 139,000 112,000 
20 5 40,700 26,100 119,500 105,000 
50 2 29,600 19,300 89,500 89,500 
 
Plate 8-3.3 and Plate 8-3.4 show regulated summary hydrographs, and Table 8-1 and 
Table 8-2 list regulated monthly runoff volumes for the North Fork Clearwater River at 
Dworshak Dam and the Clearwater River at Spalding. 

(2). Snake River at Lower Granite.  Plate 8-4 shows frequency curves for natural 
peak discharges and regulated peak discharges for the Snake River at Lower Granite 
Dam.  These frequencies were computed by NPDEN-WM-HES in May 1978.  The 
frequency curve for natural discharges is based on the station record from 1894 to 1975 
(81 years) which is adjusted for irrigation depletion and storage and extended by 
correlation with 1858 to 1975 (117 years) Columbia River at The Dalles station record.  
The frequency curve for regulated discharge is based on 1975 level of storage 
development and 1985 level of irrigation depletions.  Regulated discharges are from 
regulation studies for 1894, 1929 through 1958, and in addition are high runoff years of 
1972 and 1974.  Data from Plate 8-4, Snake River at Lower Granite Frequency Curves, 
are summarized in the following tabulation: 
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ANNUAL MAXIMUM MEAN DAILY PEAK DISCHARGE FREQUENCIES 
Average Exceedence 
Probability (Percent) 

Recurrence 
Interval (Years) 

Unregulated 
Discharge (cfs) 

Regulated 
Discharge (cfs) 

Standard Project Flood 575,000 420,000
1 100 426,000 319,000
2 50 403,000 300,000
5 20 367,000 270,000
10 10 334,000 244,000
20 5 298,000 214,000
50 2 231,000 163,000

f. Power.  Another benefit credited to the project is effective in controlling floods on 
the lower Clearwater River and the lower Snake River. 
 
8-03 Recreation. 
 
Recreation opportunities in the region of Dworshak Reservoir have been greatly 
improved since the dam was built.  The reservoir provides a large lake suitable for 
boating, water skiing, and swimming.  Several boat launching sites and beaches have 
made this a popular recreation area.  Travel by boat to the upper levels of the reservoir 
has allowed access to areas that were formerly not served by even primitive roads.  
Because the rugged wilderness terrain is desirable for hunting, camping, and picnicking, 
this access has generated a great increase in public use of the area. 
 

The following tabulation summarizes the effects of drawdown, below full pool 
(elevation 1,600), on reservoir use, recreation, and wildlife.  In addition, Table 2-6 lists  
Dworshak’s public recreation sites and corresponding operational elevations. 
 

Drawdown Effects 
5-10 feet  (El. 1,590-1,595) Bass catch reduced.  Swimming adversely affected.  

Shoreline to water distance increased; steep slopes cause ten 
mini-camp sites to be unusable. Increase in turbidity due to 
waves.  10-20 % reduction in visitation. 

10-15 feet  (El. 1,585-
1,590) 

Heavy turbidity due to wave action.  Troublesome backing 
distance for boat launching.  40 mini-camp sites unusable.  30 
% reduction in visitation.  Bass spawning seriously affected; 
overall productivity seriously reduced.  Trout and kokanee 
spawning affected. 

15-25 feet (El. 1,575-1,585) Fishing access impaired.  Animals traveling to water more 
visible and vulnerable to hunters.  50 % reduction in visitation.  
Reservoir production for kokanee seriously reduced.  Log 
dumps become unusable. 

25-50 feet (El. 1,550-1,575) 75 % reduction in visitation.  Boat ramps extremely difficult to 
use or unusable.  Water temperature greatly reduced.  
Severely reduced fisherman access.  All mini-camps without 
road access unusable.  Hunter access by boat restricted.  
Reservoir trout productivity seriously reduced. 
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NOTE:  Drawdowns below elevation 1,550 make all boat launching sites unusable 
(except Bruces Eddy) and eliminates almost all other recreation uses. 
 
Source:  Draft, Position Paper on Reservoir Refill-Advance Energy, USCE-NPD, dated 
11 May 1978. 
 
8-04 Water Quality. 
 
Because of selector gates in the dam which allow discharge of water from selective 
levels of the reservoir, it is possible to regulate the temperature of water discharged 
from the North Fork Clearwater.  This is ideal for the Federal fish hatchery located just 
below the dam, which requires 53-degree water.  The selector gates are used to supply 
this water temperature when possible. 
 
It is also possible to regulate water temperature and quality to affect the water quality of 
rivers and reservoirs downstream, especially during low water years.  Special operation 
for this has not been done to date. 
 
8-05 Fish and Wildlife. 
 
Dworshak Reservoir has been stocked with both trout and salmon and has become a 
major sport fishery.  There is also a large bass population which has produced a state 
record smallmouth bass. 
 
Releasing water from the dam in summer months that is cooler than natural stream flow 
has changed the main stem Clearwater River into a prime cold water trout fishery.  This 
has been at the expense of the bass population, which has decreased. 
 
Increased releases from Dworshak may be required during the juvenile outmigration 
period to augment the flows in Snake River.  These increased flows, along with better 
passage facilities at downstream dams, will result in greater survival of outmigrating 
fish.  Juvenile mortality is increased during the low flow periods due to longer travel 
times through the reservoirs.  Mortalities result from predators and failure to reach the 
ocean while they can still adapt to salt water.  However, these augmented flows may 
require Dworshak to release water in amounts greater than can be used for power 
generation, either at site or downstream projects.  It is impossible at this time to 
determine what the exact effect on Dworshak FELCC will be, but studies indicate the 
loss to the entire Columbia River Basin generation system to meet combined fish flow 
requirements at Lower Granite Dam on the Snake River and Priest Rapids Dam on the 
Columbia will be about 550 MW in firm energy load carrying capability. 
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9 WATER CONTROL MANAGEMENT 
 
9-01 Responsibilities and Organization. 
 
The complex system of reservoirs in the Columbia River Basin and their diverse 
ownership requires a high degree of cooperation and coordination between Federal, 
state, municipal, and other public and private organizations which have interests in the 
reservoir regulation activities of the Columbia River system.  Dworshak is a part of this 
system. 

a. Corps of Engineers.  In general, the North Pacific Division (NPD) Reservoir 
Control Center (RCC) plans and directs the regulation of NPD reservoirs and certain 
non-Corps reservoirs that have space allocated for flood control.  The RCC coordinates 
the regulation of NPD, non-Corps, and Canadian reservoirs in the Columbia River Basin 
in order to increase the effectiveness of the system operation under routine and critical 
conditions. 
 

The real-time daily regulation of Dworshak Reservoir is the direct responsibility of 
the NPD RCC.  For special reservoir operations, the RCC collaborates with the 
Hydrology Branch of the Walla Walla District.  The Hydrology Branch provides 
assistance and support to the RCC by participating in reservoir regulation studies, 
computing long-range runoff volume forecasts, supplying hydrometeorological data, and 
providing reservoir regulation manuals for District projects.  Final regulation plans are 
approved and administered by the RCC.  Physical operation and maintenance of the 
Dworshak Project is the responsibility of the project manager.   
 

Emergency_Procedures, in the front of the manual, shows organizational charts and 
corresponding personnel names and telephone numbers pertinent to the operation of 
Dworshak for the North Pacific Division and Walla Walla District, Corps of Engineers. 

b. Other Federal Agencies 

(1). The National Weather Service. Northwest River Forecast Center (RFD) is 
authorized to issue coordinated runoff volume forecasts, peak flow forecasts, and flood 
stage forecasts for key gauging stations within the Columbia River Basin.  See Section 
VII of this Manual for details on hydrologic forecasts.  A formal agreement in 1963 
between the Corps of Engineers and NWS formed the Cooperative Columbia River 
Forecasting Service.  In 1971, this agreement was amended to include Bonneville 
Power Administration.  A three-member technical committee provides technical advice 
and guidance to the Columbia River Forecasting Service.  The three committee 
members are as follows: 
 
Chief, Hydrologic Engineering Section, NPD 
Chief, National Weather Service, Portland RFC 
Chief, Hydrometeorology Branch, Bonneville Power Administration 
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(2). Bonneville Power Administration (BPA).  The BPA is the marketing agency 
for electric power produced at existing and future Federal hydroelectric projects 
throughout the Columbia River Basin system.  This group of Federal hydroelectric 
plants, along with BPA’s transmission facilities, is known as the Federal Columbia River 
Power System.  Dworshak is a unit of this system.  The Chief of the Corps of Engineers 
North Pacific Division, Reservoir Control Center (RCC) coordinates with BPA’s Chief of 
Division of Power Supply and Chief of Power Scheduling Branch on significant 
regulation decisions that affect power generation.  Routine power scheduling is 
accomplished by NPD RCC in coordination with BPA’s Power Scheduling Branch.  BPA 
dispatchers coordinate power production from the Federal projects on a real-time basis. 
 

A Memorandum of Understanding, entered into on 8 October 1956 and revised on 
16 November 1970, between the NPD and the BPA documents the policies and 
procedures to be followed in the operation of the Corps of Engineers projects.  The 
objective of this Memorandum of Understanding is to maximize power generation by 
coordinated operations within the normal and special operating limits of NPD projects. 

(3). Other Agencies.  Other agencies with which the RCC coordinates and 
exchanges information in the process of carrying out reservoir regulation activities 
include the Bureau of Reclamation, USGS, SCS, Federal Energy Regulatory 
Commission, Federal and state fish and wildlife agencies, Federal and state water 
quality agencies, non-Federal public utilities, private power utilities, and navigation 
interests. 
 
Details on coordination of reservoir regulation activities with other agencies on a system 
basis are provided in the RCC Guidance Memorandum dated January 1972 and the 
Master Regulation Manual for the Columbia River Basin to be prepared in the near 
future. 

c. State and County Agencies 

d. Private Organization. 
 
9-02 Interagency Coordination. 
 
The principal organizations which have been formed to coordinate the planning and 
operation of the Columbia River system projects are the Northwest Power Pool, the 
Pacific Northwest Coordination Contract Committee, the Columbia River Treaty 
Operating Committee, and the Columbia River Water Management Group. 

a. Northwest Power Pool.  The Northwest Power Pool is a voluntary organization 
whose primary function is to coordinate the operation and maintenance of the power 
systems of the Pacific Northwest.  It also serves as a coordinating group for the solution 
of a variety of system operating problems.  The membership of the Northwest Power 
Pool includes 20 utilities and agencies as follows: 
 

DWORSHAK DAM AND RESERVOIR 9-2 



1. Bonneville Power Administration  
2. Bureau of Reclamation 
3. British Columbia Hydro and Power Authority 
4. Chelan County PUD 
5. Corps of Engineers 
6. Douglas County PUD 
7. Eugene Water and Electric Board 
8. Grant County PUD 
9. Idaho Power Company 
10. Montana Power Company 
11. Pacific Power and Light Company 
12. Portland General Electric Company 
13. Puget Sound Power and Light Company 
14. Seattle City Light 
15. Sierra Pacific Company 
16. Tacoma City Light 
17. Transalta Utilities Corporation 
18. Utah Power and Light Company 
19. Washington Water Power 
20. West Kootenay Power and Light Company 

 
The functions of the pool are carried out by means of an Operating Committee and a 
Coordinating Group. 

(1). Operating Committee.  The Operating Committee consists of one member 
from each participating system through whom all pool matters are handled.  
Implementation of any pool action requires unanimous approval by the Operating 
Committee.  The Operating Committee has three continuous subcommittees:  Relaying, 
Communications, and Maintenance. 

(2). Coordinating Group.  The Coordinating Group, headquartered in Portland, 
Oregon, consists of four full-time engineers and their necessary clerical help.  It acts as 
a staff for the Operating Committee and the Coordination Contract Committee of the 
Pacific Northwest Coordination Agreement and provides a clearinghouse for all pool 
utilities.  The group initiates telephone conference calls, chairs Operating Committee 
meetings, prepares numerous load-resource analyses, takes a lead in coordinating 
operating with the pool and with adjacent areas, and makes other operating studies and 
reports.  A considerable amount of time is spent on making load-resource analyses for 
both the Coordinated System of the Pacific Northwest Coordination Agreement and the 
Northwest Power Pool.  Utilizing digital computers, these analyses are made from load 
and resource data supplied by the utilities.  The Northwest Power Pool does not 
maintain a centralized group to schedule and dispatch the combined resources of the 
members of the pool.  Rather, each member system remains autonomous, scheduling 
and dispatching its own resources to serve its own load.  The Northwest Power Pool is 
a member of the North American Power Systems Interconnection Committee (NAPSIC) 
which coordinates energy interchange between ten regional systems. 

DWORSHAK DAM AND RESERVOIR 9-3 



b. Pacific Northwest Coordination Agreement.  The utilities of the Pacific Northwest 
have long recognized the need for coordinated operation.  Through the years, the 
Northwest Power Pool and other inter-utilities arrangements have accomplished much 
toward this end.  These efforts culminated in the Pacific Northwest Coordination 
Agreement, a formal contract for coordinating the seasonal operation of the generating 
resources of the member systems for the best utilization of their collective reservoir 
storage.  Finalized in mid-August 1964, the agreement (Contract No. 14-02-4822) 
became effective on 4 January 1965 and terminates on 30 June 2003.  The following 18 
agencies and utilities have ratified the agreement: 
 

1. Bonneville Power Administration 
2. Bureau of Reclamation 
3. Corps of Engineers 
4. Chelan County PUD 
5. Colockum Transmission Company 
6. Cowlitz County PUD 
7. Douglas County PUD 
8. Eugene Water and Electric Board 
9. Grant County PUD 
10. Montana Power Company 
11. Pacific Power and Light Company 
12. Pend Oreille PUD 
13. Portland General Electric Company 
14. Puget Sound Power and Light Company 
15. Seattle City Light 
16. Snohomish County PUD 
17. Tacoma City Light 
18. Washington Water Power Company 

 
A fundamental concept of the Coordination Agreement is “Firm Load Carrying 

Capability,” commonly abbreviated as FLCC.  For the coordinated system of all 18 
parties, the FLCC is the aggregate firm load that the system could carry under 
coordinated operation with critical period stream flow conditions and with the use of all 
reservoir storage. 
 

In order to accomplish such coordinated operation, the combined power facilities of 
the parties are operated to produce optimum firm load-carrying ability. 
 

Each party is entitled to a Firm Energy Load Carrying Capability (FELCC) equal to 
its capability in the critical stream flow period with full upstream storage release, except 
for reimbursement of Canadian treaty benefits and restoration of capability to parties 
which suffer loss in critical period energy capability as a result of the Canadian treaty 
storage.  FELCC’s are sustained by exchange of energy between parties. 
 

Prior to the start of a contract year, a reservoir operating and storage schedule is 
developed to provide the optimum FELCC of the coordinated system.  This schedule is 
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melded with a schedule that provides adequate assurance of reservoir refill.  The 
resulting schedule, called an Energy Content Curve (ECC), is used in the operation of 
the system to determine system generation.  Generation in excess of FELCC resulting 
from draft to ECC is used to serve secondary load.  If draft below ECC is required to 
carry FELCC, then secondary load is not served. 
 

The above discussion refers primarily to the procedures followed to insure meeting 
FELCC during periods of critical stream flow.  However, the same basic procedures are 
used to insure optimum utilization of reservoir storage during years of plentiful stream 
flow as well. 
 

Representatives of the participants in the agreement are members of the 
Coordination Contract Committee.  This committee makes studies and analyses and 
rules on any actions concerning the agreement.  Most of its work is delegated to the 
Northwest Power Pool Coordinating Group.  However, some of the work is delegated to 
one or more of the participants.  If as may frequently happen, the best operation for the 
coordinated system requires a utility to cut back on releases and to hold storage for 
later use, thereby reducing its present generation below its FELCC and perhaps below 
its load requirements, it has the right to call for and receive interchange energy from a 
party with excess capability.  Later, when the first party’s storage is scheduled for 
release, it will be able to return the energy.  Provision is made to pay for any imbalances 
in such interchange energy exchange accounts that may remain at the end of a contract 
year. 
 

The agreement provides that, upon request, a utility is entitled to the energy that it 
could generate at its plants if upstream reservoirs released all water above their ECU’s.  
The upstream party can either release the water or, if it has surplus energy and wishes 
to conserve its storage for later use, it may deliver energy “in lieu” of the water.  The 
upstream party is not required to spill water to satisfy demands of a downstream utility. 
 

Other provisions of the agreement include the following:  (1) each party shall accept 
for storage in available reservoir space energy surplus to other parties’ needs; (2) 
equitable compensation shall be made for the benefits from reservoir storage; (3) the 
obligation to reimburse treaty power to Canada shall be shared by the projects which 
benefit from treaty storage in proportion to their benefits; (4) interconnecting 
transmission facilities shall be made available for coordination use subject to the 
owners’ prior requirements; and (5) equitable charges shall be made for capacity, 
energy, transmission, storage, and other services.  Nothing in the agreement is 
intended to conflict with project constraints for other functions such as flood control, 
recreation, fish, irrigation, etc. 

c. Columbia River Treaty.  In 1964, the Columbia River Treaty for the international 
development of the Columbia River was ratified by the governments of Canada and the 
United States.  The treaty provided for Canada to build and operate three reservoirs 
presently known as Duncan Lake, Arrow Lake, and Kinbasket Lake.  These three 
reservoirs have a combined usable storage of 20.5 million acre-feet.  Under the treaty, 
Canada operates these reservoirs in a manner which increases downstream power 
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generation and reduces flood damage in the United States.  In return for the benefits 
received, the United States gives Canada half of the dependable capacity and half the 
energy gain in the United States as a result of Canadian storage and pays Canada an 
amount equal to half the value of flood damages prevented. 
 

In carrying out the functions required under the Columbia River Treaty, each 
country has set up a working organization.  The treating working organization is 
comprised of a permanent engineering board, U.S. and Canadian entities, U.S. 
coordinators, Manager - Canadian Entity Service, and two international committees.  
The RCC Guidance Memorandum dated January 1972 provides details on functions 
and  responsibilities of these working organizations. 

d. Columbia River Water Management Group.  The Columbia River Water 
Management Group acts as a committee to consider problems relating to operation and 
management of water control facilities in the Columbia River Basin.  Upon review and 
discussion of the problems, the group makes tentative recommendations for 
consideration of the individual agencies having primary responsibilities in these areas.  
The basic function of the group is coordination of river systems operations, including the 
efficient operation of the hydrometeorological system required for each operation.  The 
Water Management Group prepares an annual report which summarizes 
hydrometeorological and reservoir regulation activities and activities and 
accomplishments of member agencies as related to the Columbia River and tributaries.  
The membership of the Columbia River Management Group is composed of 
representatives from the following state and Federal agencies: 
 

1. Bureau of Reclamation 
2. Bonneville Power Administration 
3. Corps of Engineers 
4. National Weather Service 
5. United States Geological Survey 
6. Environmental Protection Agency - Water Quality Office 
7. U.S. Forest Service 
8. Soil Conservation Service 
9. Bureau of Land Management 
10. Federal Energy Regulatory Commission 
11. Fish and Wildlife Service 
12. National Marine Fisheries Service 
13. Oregon Water Resources Department 
14. Washington Department of Ecology 
15. Idaho Department of Ecology 
16. Nevada State Engineer 
17. Department of Natural Resources and Conservation (Montana) 
18. Wyoming State Engineer 

 
9-03 Interagency Agreements. 
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9-04 Commissions, River Authorities, Compacts and Committees. 
 
9-05 Non-Federal Hydropower. 
 
9-06 Reports. 
 
Public Notices.  Special reservoir regulation activities, which may not be considered 
normal reservoir regulation activities, will be required from time to time.  Reservoir 
regulation plans for special activities would still be developed within the normal 
operating limits and constraints of the Dworshak Project.  Public notices will be issued 
only when the special reservoir operations that are scheduled or anticipated will be of 
concern to public activities.  Public notices pertaining to Dworshak Project will be issued 
by the Operations Division of the Walla Walla District. 
 

The list of agencies and individuals to notify should include, but not necessarily be 
limited to:  Dworshak Fish Hatchery, Idaho Fish and Game Department, Idaho 
Department of Water Resources, Potlatch Forest Industries, City of Orofino, City of 
Lewiston, City of Clarkston, newspapers, and television and radio stations for Orofino, 
Lewiston, and Clarkston. 
 
Reservoir regulation news releases to newspapers, radio stations, and television 
stations will be coordinated by the Walla Walla District’s Hydrology Branch with the 
North Pacific Division’s Reservoir Control Center and issued by the Public Affairs Officer 
of the Walla Walla District. 
 
Regulation Decisions and Records.  The North Pacific Division’s Reservoir Control 
Center is responsible for making regulation decisions which affect project discharge 
rates and storage for flood control, power generation, and special operations.  The goal 
of the RCC is to effectively and efficiently schedule Dworshak Project operations in 
order to maximize benefits for project purposes.  A daily log noting pertinent 
conversations and discussions leading to regulation decisions will be kept current both 
at the project and the RCC.  Details and completeness of the daily log will be as 
necessary for after-the-fact review and analysis of regulation plans.  Regulation 
decisions and instructions are discussed with appropriate project personnel and 
confirmed on the Columbia Basin Teletype system (CBT). 
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Date

95% 
Inflow 
Fcst

Mean 
Daily 
Inflow

Accum 
Inflow

Resid 
Volume 
Inflow

Min 
Outflow 

thru

Avail   
for     

Refill

VECC 
Full = 

1016.4

VRC   
Full = 

1600.0
Actual 
Elev

May KSFD KSFD KSFD KSFD KSFD KSFD KSFD FT
1 1,200.0 6.0 6.0 1,194.0 184.0 1,010.0 6.4 1,446.5
2 1,200.0 7.0 13.0 1,187.0 182.0 1,005.0 11.4 1,447.6
3 1,200.0 9.0 22.0 1,178.0 180.0 998.0 18.4 1,449.2
4 1,200.0 9.0 31.0 1,169.0 178.0 991.0 25.4 1,450.7
5 1,200.0 10.0 41.0 1,159.0 176.0 983.0 33.4 1,452.5
6 1,200.0 12.0 53.0 1,147.0 174.0 973.0 43.4 1,454.7
7 1,200.0 15.0 68.0 1,132.0 172.0 960.0 56.4 1,457.6
8 1,200.0 170.0
9 1,200.0 168.0
10 1,200.0 166.0
11 1,200.0 164.0
12 1,200.0 162.0
13 1,200.0 160.0
14 1,200.0 158.0
15 1,200.0 156.0
16 1,200.0 154.0
17 1,200.0 152.0
18 1,200.0 150.0
19 1,200.0 148.0
20 1,200.0 146.0
21 1,200.0 144.0
22 1,200.0 142.0
23 1,200.0 140.0
24 1,200.0 138.0
25 1,200.0 136.0
26 1,200.0 134.0
27 1,200.0 132.0
28 1,200.0 130.0
29 1,200.0 128.0
30 1,200.0 126.0
31 1,200.0 124.0

Sheet 1 of 1

EXHIBIT 7-1

DWORSHAK RESERVOIR VARIABLE REFILL CURVE - MAY

SAMPLE COMPUTATION THROUGH MAY 7

The following are the steps necessary to compute the 
elevations necessary on a daily basis to assure refill.

1. Sum mean daily inflow from the date the forecast 
of total inflow was made.

2. Subtract cumulative inflow from total forecast 
inflow through July. The result is the residual inflow 
forecast volume.

3. Sum the minimum required outflow through July 
from the current date.

4. Subtract the result of 3 from the result of 2. This 
gives the amount of water available for refill before 
July.

5. Subtract 4, the available refill, from the total 
reservoir storage at full pool. This gives the amount of 
storage that must exist on the day of computation to 
assure refill. Any storage over this amount may be 
used to serve secondary power loads.

6. The amount of storage found in 5 may then be used 
with the appropriate storage table to find the pool 
elevation.

EXHIBIT 7-1
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