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NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Water Control Manual be publisherl in 
looseleaf form, and only those sections, or parts thereof, requfring 
changes wi 11 be revised and printed. Therefore, this copy should be 
preserved in good condition so that inserts can be made to keep the manual 
current. 

As a continuing program, it will be necessary to revise portions of 
t h i s manu a 1 ann u a 1 1 y i n order to keep i t up to date. Rev i s i on s to t h i s 
manual will be made by the Walla Walla District's Planning Division 
(Hydrology Branch). Whenever revisions are necessitated, 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 so that substitution 
may be made. 
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Emergency procedures are also used if physical and/or structural 
failures occur at the Little Goose project and emergency coordination and 
action may be necessary to prevent loss of life or property. Emergency 
coordination and action required wi 11 be dependent upon the nature and 
severity of the emergency. Possible emergencies have been divided into 
the following categories: (1) catastrophic floods, (2) equipment failures, 
(3) project function emergencies (power generation and navigation), and 
(4) national type emergencies. The following paragraphs provide guidance 
on action required by operators and engineers dealing with these four 
categories of emergency conditions. 

Castastrophic floods include: 

(1) Flooding resulting from failures at Lower Granite Dam. 

(2) Flooding resulting from failures at upstream dams. 

(3) Natural flood such as spillway design floods. 

(4) 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 - Little Goose Lock and Dam - Snake 
River, Washington, U.S. Army Engineer District, Walla Walla, May 1982. 

Equipment failures that would prevent the controlled discharge of 
water passing through the project powerhouse or spi 11 way would be an 
emergency and should be coordinated according to 11 Call-Out Procedures for 
Little Goose Emergencies, .. which is in the Little Goose Project Standing 
Orders. 

Project function emergencies affecting power generation and/or 
navigation are the responsibility of the Granite-Goose Project Engineer 
or his representative. Emergencies affecting power generation should be 
coordinated according to 11 Call-Out Procedures for Little Goose Emergen
cies .. , which is in the Little Goose Project Standing Orders. If the nature 
of the emergency is such as to require immediate action, the Project 
Engineer may take necessary action and report to Walla Walla Oistrict•s 
Chief of Operations Division as soon as possible. The Bonneville Power 
Administration (BPA) dispatcher will also be notified of any emergency 
which may affect power production. Table B-1 in Exhibit 8-1 of this 
manual shows a notification list for unscheduled lock closures or other 
navigation matters. 

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 Little Goose Project under various 
types of national emergencies (terrorist attack, sabotage, nuclear war, 
etc.) 
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1. GENERAL 
Location: 

LITTLE GOOSE LOCK AND DAM 

PERTINENT DATA 

State 
County 

Washington 
Columbia and Whitman 

River Snake 
River Mile 70.3 

River Miles Upstream from Lower Monumental Dam 28.7 
Owner U.S. Army Corps of Engineers, Walla Walla District 
Authorized Purpose Power generation and inland navigation 
Other Uses Fishery and recreation 
Type of Project 
Real Estate: 

Fee acquisition land above pool elevation 638, acres 

2. RESERVOIR 
Name 
Elevations (feet mean sea level): 

Maximum at dam for spillway design flood 
Normal operating range gaged at dam 

At Pool Elevation 638: 
Length, miles 
Length of shoreline, miles 
Average width, miles 
Maximum width, miles 
Surface area (low flow 30,000 cfs or less), acres 

Storage Below Elevation 638 (low flow), acre-feet 
Storage Below Elevation 633 (low flow), acre-feet 
Storage Between Elevations 633 and 638 
Height Normal High Pool Elevation 638 to Tailwater 

Elevation 540 (low flow 30,000 cfs or less), feet 

Run-of-river 

11,179 

Lake Bryan.!/ 

646.5 
638 - 633 

37.2 
92 

0.4 
0.8 

10,025 
565,200 
516,300 
48,900 

98 

ll For the purpose of continuity with existing Little Goose Lock and Dam 
documents, the use of the term 11 poo 1 11 or 11 reservoir 11 is used i nterchan geab 1 y. 
The term 11 lake 11 is used only to designate a geographical body of water. 
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3. DAM (GENERAL) 
Axis (Lambert) 
Length and Widths, feet: 

Dam total length at crest 
North abutment embankment 

2,655 
878.5 

North nonoverflow monoliths length 189 
Spillway overall length (between abutment centerline) 512 
Spillway to powerhouse nonoverflow 48.5 
Powerhouse overall length 656 
Powerhouse to navigation lock nonoverflow length 57 
Navigation lock overall width 328 

Concrete Heights, feet: 
Maximum overall concrete height (powerhouse sump deck 

to deck) 253 
Maximum nonoverflow monoliths height (north) 200 
Maximum lock wall monolith height (culverts to deck) 165 

Deck Elevations, feet msl: 
Intake, spillway bridge, nonoverflow sections, 

and upstream end of navigation lock 651 
Downstream end of navigation lock 646 
South shore fish ladder 558 
Tailrace and fishwater intake 558 
North abutment embankment 656 

4. SPILLWAY 
Number of Bays 8 

Overall length, feet (abutment centerlines) 512 
Deck elevation, feet msl 651 
Ogee crest elevation, feet msl 581 
Flip lip elevation 532 
Control gates: 

Type Tainter 
Size so•w X 60'H 

Gantry crane (joint use with powerhouse) capacity, tons 100 
Sti~ling basin length, feet 118 
Stilling basin elevation, feet msl 466.5 
Maximum design capacity, cfs 

5. POWERHOUSE 
Length Overall, feet 
Spacing, feet: 

Units 1 through 5 
Unit 6 
Erection and service bay 

B 

850,000 

656 

90 
96 

110 



5. POWERHOUSE (Continued) 
Width overall, transverse section, feet 243 
Maximum Height (draft tube invert to intake deck), 
Turbines: 

feet 226 

Type 
Runner diameter, inches 
Revolutions per minute 
Rating horsepower 
Distributor centerline elevation 

Generators: 
Rating (nameplates), kilowatts 
Power factor 
Kilovolt ampere rating 

Units Installed Complete Initially 
Skeleton Units Provided Initially 
Total Units Now Installed 
Plant Capacity, Nameplate Rating, kilowatts 
Crane Capacities, tons: 

Intake (joint use with spillway) 
Bridge 
Draft tube gantry 

6. NAVIGATION LOCK AND CHANNELS 
Net Clear Length, Lock Chamber, feet 
Net Clear Width, Lock Chamber, feet 
Operating Water Surface Elevations in Chamber 
Maximum Operating Lock Lift, feet 
Upstream Gate: 

Type 
Height, feet 

Downstream Gate: 
Type 
Height, feet 

Length of Guidewalls (from face of gate), feet: 
Upstream (floating) 
Downstream 

Downstream Approach Channel: 
Width, feet 
Bottom elevation 

Lower Lock Sill Elevation 
Upper Lock Sill Elevation, feet 
Maximum Depth Over Sills, feet 
Minimum Depth Over Sills, feet 

c 

Kaplan, 6-blade 
312 
90 

212,400 
501 

135,000 
0.95 

142,100 
3 
3 
6 

810,000 

100 
600 

50 

668 
86 

537 - 638 
101 

Submersible tainter 
22 

Miter 
85 

665 
700 

250 
521 
522 
618 

20 
15 
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7. ABUTMENT EMBANKMENT 
Embankment Elevation 
Embankment Top Width, feet 
Material Gravel fill 

Upstream 
Downstream 

Slope, upstream 
Slope, downstream 

8. FISH FACILITIES 

656 
43 

with rock facing impervious si1t core 
Combination sand and gravel filters 

Gravel and sand filters 
1V on 2H 
1V on 2H 

Upstream Migrants Fish Ladder: 
Number of fish ladders 
Slope 
Ladder clear width, feet 
Design capacity, cfs 

Exit Channel: 

1 
1V on 10H 

20 
75 

Location Between weir 637 and pool in nonoverflow section 
Top of trashrack elevation 632 
Invert elevation 
Width 

Normal Operating Range: 
Pool elevations 
Tailwater elevations 
Riverflow 

Maximum Operating Range: 
Pool elevations 
Tailwater elevations 
Riverflow 

Pumps for Fish Attraction Water: 
Number 
Rated capacity, cfs 

Downstream Migrants: 
Traveling fish screens 
Fingerling collection gallery 
Fingerling transportation pipe 
Fingerling handling facility 
Fingerling transportation facilities: 

Truck loading facility 
Barge loading facility 

Design pool range 

D 

627 
6 feet 

633 to 638 
537 to 544 

0 to 225,000 cfs 

632 to 639 
537 to 547.5 

0 to 340,bOO cfs 

3 
2,550 

18 
1 
1 
1 

1 
1 

633 to 638 



9. HYDROLOGIC DATA 
(Based on streamflow data for Snake River near Clarkston, Washington) 

Drainage Area, square miles 103,200 
Period of Record October 1915 to September 1972 

Discontinued December 1972 
Discharges, cfs: 

Instantaneous maximum of record, 29 May 1948 
Instantaneous minimum of record, 2 September 1958 
Average annual flow 
Average annual mean daily peak flow 

Extreme Outside Period of Record: 
Flood of June 1894 
Flood of June 1894, controlled by existing projects 

Standard Project Flood, Controlled by Existing Projects: 
Snake River below Clearwater River 
Snake River above Clearwater River 
Clearwater River above Snake River 

Spillway Design Flood 

E 

369,000 
6,660 

50,300 
188,300 

409,000 
295,000 

420,000 
295,000 
150,000 
850,000 



I - 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, 11 dated 
14 March 1980. 

1-02. Purpose and Scope. The purpose of this manual is to present 
information pertinent to the regulation of Little Goose project and to 
provide a reference source for higher authority and personnel responsible 
for the regulation of the project. 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. Streamflow forecasts. 

g. Water control plan. 

h. Effect of water control plan. 

Section VI - Water Control Management outlines responsibilities of 
the Corps of Engineers, Bonneville Power Administration (BPA), and other 
agencies involved indirectly with the regulation of the Little Goose 
project. Section VIII - Water Control Plan contains information necessary 
for understanding the objectives of the project and instructions to 
implement the regulation of the reservoir. The Master Water Control 
Manual for the Columbia River Basin, dated December 1984, contains 
policies and procedures for system regulation and coordination of major 
water control projects in the·basin. 
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1-03. Related Manuals and Reports. A list of published design memorandums 
is provided jn Exhibit 1-1 of this manual. The following list outlines 
manuals and reports which contain information and data pertinent to the 
operation of little Goose project, Snake River, Washington. 

a. Design Memorandum No. 2 - Genera 1 Design Memorandum ( 4 vo 1 umes), 
20 October 1961. 

b. Design Memorandum No. 8 - Spillway, 16 October 1963. 

c. Design Memorandum No. 9 - Navigation Facilities, 23 May 1963. 
Supple;ment No. 1 - Design and Cost Revisions, 11 May 1964. 

d. Design Memoran~um No. 10- Fish Facilities, 16 July 1964. 

e. Little Goose Lock and Dam, Operation and Maintenance Manual, July 
1974 (3 volumes). 

f. Final Environmental Impact Statement, October 1974. 

g. Draft, Little Goose Lock and Dam, Master Plan, June 1975. 

h. Nortn Pacific Division - Fish Facilities Manual, U.S. Army Corps 
of Engineers, March l981. 

i. Flood Emergency Subplans, Identification, Operation, Repair, 
Notification, and Inundation Maps - Little Goose Lock and Dam 
Project, May 1982. 

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

k. Design Memorandum No. 10.2 - Permanent Juvenile Bypass Facilities, 
November 1986. 

1. Juvenile Fish Passage Plan for Corps of Engineers Projects, 
published annually by CENPD-EN-WM. 

1-04. Project Owner and Operator. The Federal Government owns the Little 
Goose project. The Walla Walla District Corps of Engineers is responsible 
for the operation and maintenance of the dam and its facilities. 
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. 1-05. Regulating Agencies. Functional day-to-day water regulation at 
.Little Goose is the responsibility of the U.S. Army Corps of Engineers, 
North Pacific Division, Reservoir Control Center (RCC). RCC coordinates 
the regulation of existing projects with other agencies in Drder to provide 
maximum benefits to the public. The Walla Walla District Corps of 
Engineers is responsible for reviewing and updating the Water Control 
Plan for the regulation of Little Goose and upon request from RCC aids in 
its regulation by providing technical advice. BPA is authorized to market 
electrical energy generated at Little Goose and other Federal projects 
within the Columbia Basin system. Section VI - Water Control Management 
out 1 i nes the res pons i b i 1 it i es of the key agencies connected with the 
management of L itt 1 e Goose and other Corps of Engineers, North Pacific 
Division, projects. 

1-3 



II - HISTORY OF PROJECT 

· 2-01. Authorization and Purpose. Little Goose project was authorized by 
Pub 1 c Law 14, 79th Congress, 1st Session, approved 2 March 1945. The 
appl cable portion of the act reads as follows: 

11 
••• s·nake River, Oregon, Washington, and Idaho: The 

construction of such dams as are necessary, and open channel 
improvement for the purposes of providing slackwater naviga
tion and irrigation in accordance with the plan submitted 
in House Document numbered 704, seventy-fifth Congress, 
with such modifications as do not change the requirement to 
provide s 1 ackwater navigation as the Secretary of War may 
find advisable after consultation with the Secretary of 
the Inter1or and such other agencies as may be concerned: 
Provided, that surplus electric energy generated at the 
·dams authorized in this item shall be delivered to the 
Secretary of the Interior for disposition in accordance with 
existing laws relating to the disposition of power at 
Bonneville Dam ...... 

2-02. Early History. Prior to the authorization of slack-water develop
ment of the 1 ower Snake River in 1945, an existing project provided for 
open river improvements to obtain a 5-foot depth in the existing channel 
to Riparia (mile 68) and from that point a channel of the same depth and 
generally .60 feet wide to Lewiston, Idaho. Beyond that point, removal of 
boulders and rock points was contemplated. 

House Document 704, 75th Congress, 3rd Session, upon which authori
zation of the Lower Snake River Project was based, proposed an ultimate 
slack-water development between Pasco, Washington, and Lewiston, Idaho, 
by 10 locks and dams with such power facilities as were feasible to 
develop at the time the work was undertaken. Subsequent to authorization, 
addition a 1 studies of the number of dams required for the project were 
made and reported in 11 Spec i a 1 Report on Se 1 ect ion of Sites, Lower Snake 
River, Oregon, Washington, and Idaho, 11 dated 14 March 1947. This report 
recommended that development be accomplished by four dams with the 
downstream unit at Snake River Mi 1 e ( RM) 10.2. The report was approved 
and additional planning work on the entire four-dam development was 
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authorized i~ncl uding preparation of a 1 etter report surnmarJ z1ng tosts and 
benefits of a definite project report on re 1 ocat ions and flowage. ; Loca
tions of the other three dams (Ice Harbor, Lower Monumental, and Lower 
Granite) are shown on the lower Snake River map, Plate 3-1. 

Deta i 1 e.d studies on L itt 1 e Goose project as a separate unit of the 
Lower Snake River Project were initiated in 1958. With more complete 
data on the proposed site locations, the final site location at RM 70.3 
was selected on the basis of geology and navigation channel excavation 
requirements. 

2-03. Significant Construction Dates. Construction work on Little Goose 
Dam was initiated on 12 June 1963 with notice to proceed on Contract No. 
DA-45-164-C I VENG-63-407. The first step cofferdam was closed on 26 
November 1963. Closure of the upstream leg of the second step fOfferdam 
and diversion throuqh three powerhouse skeleton units was accomplished on 
18 July 1969. Raising of the reservoir was started at 1300 hours on 25 
January 1970 by closing the powerhouse gates in the three skeleton units. 
This closure was nearly a month early due to the high water in the Snake 
River and a buildup of trash on the trashracks of the skeleton units 
which reduced the capacity of the units and created excessive head on the 
racks and between units. The water surface rose rapidly to the spillway 
crest elevation 581.0 feet QY 2210 hours on 25 January. The pool reached 
a maximum el~vation of 597.5 feet at midnight on 27 January with all eight 
spillway gates on free flow. Then, as flows receded, the forebay leveled 
off near elevation 592. 

The raising of the reservoir to normal operating levels was started 
on the originally planned filling date of 16 February 1970. At 0800 
hours the spi 11 way gates were 1 owe red to reduce the discharge past the 
project to 15,000 cfs. The discharge was maintained about 60,000 cfs 
less than i~flow until the pool reached elevation 633 at 1800 hours, 18 
February. The reservoir was held between elevations 632 and 633 to check 
the embankment unt i 1 21 February, then s 1 owly raised. Reservoir reached 
full pool elevation 638 at 1100 hours, 25 February. 

The first power unit was put on the 1 ine 26 March 1970. Unit 2 was 
added 30 October 1970. Unit 3 was put on the 1 i ne 8 December 1970. 
Unit,s 4, 5, and 6 were placed in operation on 25 January 1978, 19 May 
1978, and 5 July 1978, respectively. 
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III - PROJECT DESCRIPTION 

3-01. Project Location. Little Goose Dam is located in southeastern 
Washington on the Snake River, 70.3 miles above its confluence with the 
Co 1 umbi a River. The dam is 394.6 river mi 1 es above the mouth of the 
Columbia River and about 290 airline miles east of the Pacific Ocean. 
Pl_ate 3-1 shows the geographical location of Little Goos~ in relation to 
the overall Columbia River system and to other major dam and reservoir 
developments. 

3-02. Project Purposes. The primary purposes of the project are inland 
navigation and hydroelectric power generation. 
fish and wildlife and recreation benefits. 
designated or planned project function. 

3-03. Physical Components. 

In addition, it provides 
Flood contra 1 is not a 

a. General. The following paraqraphs provide a general description 
of the physical components of the Little Goose project. Design Memorandums 
(DM•s) and project reports provide details on planning, design, and 
construction of the project (refer to paragraph 1-03, 11 Related Manuals 
and Reports 11

). 

b. Dam. Main structures of the dam consist of a powerhouse, 
concrete spillway and stilling basin, navigation lock, fish facilities, 
concrete nonoverfl ow sections, and a rockfi 11 embankment on the north 
shore. The dam is 2,655+ feet in length, including the embankment. 
Concrete sections have a maximum height of 256.4 feet, from a low eleva
tion of 394.6 feet in the erection bay to top of deck elevation 651. 
Plate 3-2 and the project photograph in the front of this manual show the 
relative locations of the principal components of the dam. Data on 
various features are summarized in the Pertinent Data on page A, and more 
detailed descriptions of the equipment are contained in the Operation and 
Maintenance Manual. 

(1) Powerhouse. The powerhouse consists of six generator bays, 
an erection bay, control room, and project office space. The powerhouse 
general plan is shown on Plate 3-3 and a transverse section of the 
generator bays is shown on Plate 3-4. The overall powerhouse length, 
including the abutment piers, is 656 feet. Generator bays are approxi
mately 243 feet in width. Generator bays Nos. 1 through 5 are 90 feet in 
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length, bay No. 6 is 96 feet in length, and the erection bay is 110 feet 
in length. Powerplant generation equipment 1s serviced by a 625.:.ton 
bridge crane~ 

(2) Generators. The generators are the vertical shaft, synchro
nous type and are driven by six-blade, Kaplan-type hydraulic turbines. 
The six generators were supplied by General Electric Company. These 
generators are sui tab 1 e for operation under varying 1 oad condi t i o'ns and 
can be oper~ted continuously at 115 percent of rated capacity with a 
maximum output of 155 MW. Continuous minimum power generation is limited 
to 80 MW. The fo 11 owing performance and operating data were provided by 
the contract: 

Rated capacity, kVA 
Power factor 
Frequency, cycles 
Number of phases 
Voltage between phases, rated 
Speed, rpm 
Stator winding connection 

Excitation voltage, nominal 
Direction of rotation 
Maximum runaway speed, not less 

than, rpm 

142,105 
0.95 
60 
3 
13,800 
90 
Star, suitable both for 
grounded or ungrounded 
operation 
375 to 500 
Clockwise 

180 

The maximum temperature rise of both stator and field windings 
is designed not to exceed 600 C, and stator core 550 C when de 1 i veri ng 
rated output cant i nuous ly at rated vo 1 tage, power factor, and frequency, 
and with cooling air entering the generator at no more than 400 C. 

(3) Turbines. 

(a) Design Characteristics. Turbines for units 1 to 3 
were supplied by the Baldwin-Lima-Hamilton Corporation and turbines for 
units 4 to 6 were supplied by Allis Chalmers. These turbines are Kaplan
type with six adjustable blades. Synchronous speed is 90 rpm and runner 
throat diameter 311-5/8 inches. The centerline of the turbine distribu
tor is at elevation 501 feet msl, and the elevation of the water surface 
in the tailrace will vary from 537 to 567 feet msl. Each turbine is 
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guaranteed to develop 212,400 horsepower at rated net head of 93 feet 
and 204,500 horsepower at net head of 90.5 feet. The turbines are 
designed to have good efficiencies throughout a wide load range and for 
heads varying from 90.5 to 101 feet. Design is based on the fo 11 owing 
reservoir and plant operating conditions: 

Maximum pool (850,000 cfs) 
Top of power pool 
Normal full pool 
Minimum power pool 
Maximum tailwater (850,000 cfs) 
Normal maximum tailwater (340,000 cfs) 
Tailwater at rated condition (139,000 cfs) 
Normal tailwater (30,000 cfs or less) 
Minimum tailwater (zero flow) 

Extreme maximum (zero flow) 
Normal maximum 
Average operating 
Rated 
Minimum for power 

Elevation 
(feet msl) 

646.5 
638.0 
638.0 
633.0 
567.0 
547.6 
541.5 
540.0 
537.0 

Head 
(feet) 

101.0 
98.0 
97.0 
93.0 
90.5 

(b) Operating Characteristics. Table 3-1 and Plates 3-5 
and 3-6 show power-discharge relationships for both unit and plant as 
developed from turbine model test Index No. B195-N-6-11.25-12-783A with 
step-up in efficiency of two-thirds of the correction obtained by using 
the Moody formula. No turbine limits are shown on these charts other 
than the full gate limit. Maximum and minimum operating limits were 
presented in the original contract guarantee. It should be noted that 
heads referenced on the charts are gross heads and no accounting has been 
made for trashrack and other hydraulic losses. 

(4) Main Unit Transformers. The main unit transformers were 
manufactured by Westinghouse Electric Corporation. Each transformer is 
three-winding (two separate, identical, low-voltage windings), oil
immersed, self-cooled/forced-air-cooled, Class OA/FA, type suitable for 
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outdoor operation. Each transformer is rated 164/218 MVA, 13.2-500 Grd. 
Y/289 kV, single-phase. Six generators serve the six transformer banks 
with 500-kV putpu't. Each transformer has an external manu a lly-pperated 
tap changer 'for changing connections to the taps in the hi gh-vo 1 tage 
windings whe~ the transformer is de-energized. 

(5) Station Service Power. Two station transformers are avail
able for use. One is used for in-service and the second ~cts as a spare. 
Station servjce power is provided by one 2,700 kVA 13.8-4.16 Y/2.4 kV, 

l .· . ' ' 

3- phase transformer manufactured by Westinghouse E 1 ectr i c Corpqrat ion. 
It is a two-winding, oil-immersed, water-cooled, Class OW, sealed tank 
type, with load ratio control equipment for changing taps under load, 
both manually and automatically. It also has an external manually-

. . . f 

operated tap changer for changing connections to the taps in the high-
vo l tage windings when the transformer is de-energized. Standby station 
service power is provided by a 500-kW water-cooled diesel-powered 
generator. 

( 6) Spi 11 way. The spi 11 way has a tot a 1 1 ength of ~12 feet 
between abutment center 1 i nes, inc 1 ud i ng seven intermediate piers, and 
consists of eight gate-controlled bays, each 50 feet wide. Piers 14 feet 
wide separate the bays. Elevation of the spillway crest is 581. Bays 2 
through 7 have spillway deflectors (flip 1 ips) at elevation 5~2. The 

J . ' . . ~ 

primary purpose of the flip lips is to minimize nitrogen supersaturation 
in spilled w~ter. The spillway has a maximum height, foundation to deck, 
of 204.4 feet' with a 20-foot-wi de roadway on top at e 1 ev at ion 651. 
Plate 3-2 shows a general plan and a typical spillway section. 

Spi 11 way discharges are contra 11 ed by eight ta inter gates 
each 50 feet wide by 60.03 feet high. The gates are operated by electric 
hoist units mounted above the gates, with one motor and two hoist· units 
per gate. Operation of the gates may be by manual control through push
button statipns located near each hoist, but normally gates are remotely 
controlled from the powerhouse control room. One spare hoist ~otor is 
provided for maintenance and emergency use, and all spillway gates can be 
operated with emergency power supp 1 i ed by a di ese 1 generator set. The . . . t 

gate sill is downstream of the spillway crest axis at elevation 579.97. 
Side seal plates and sill beams of all eight center gate bays are heated 
by circulating electrically heated oil through embedded tubing b~hind the 
seal plates and sill beam to prevent formation of ice at the gate seals. 
The design capacity of the spillway is 850,000 cfs, with a corresponding 
maximum pool of 646.5 feet. At normal pool elevation 638, the spillway 

3-4 



will pass a maximum of 676,000 cfs. Table 3-2 and Plate 3-7 show the 
discharge for an individual bay at various gate openings and pool 
e 1 ev at ions. 

Energy of the water discharging through the spillway is 
dissipated by a hydraulic jump in a bucket slab with teeth-type stilling 
basin. The stilling basin has been designed to contain the jump for all 
discharges up to 850,000 cfs. Plate 3-8 shows tailwater rating curves 
below Little Goose Dam (RM 70.3) which are based on backwater profiles 
from Lower Monumental Dam (RM 41.6). 

(7) Navigation Lock. The single lift navigation lock is 
located on the south side of the river. It has a clear inside width of 

I 

86 feet and a length of 668 feet. The maximum lift with lower Monumental 
Reservoir at ·elevation 537, Little Goose forebay elevation 638, and zero 
Little Goose outflow is 101 feet. The lock is closed by a tainter gate 
at the upstream end and hydraulically operated miter gates at the 
downstream end. Plate 3-2 shows the general plan and typical section for 
the navigation lock. Provision is made for a floating bulkhead to be 
installed above the upstream gate and below the downstream gate for main
tenance and emergency use. However, it would be impossible to install 
the bu 1 khead in flowing water. Guide wa 11 s extend 733 feet downstream 
and 765 feet upstream of the gates a 1 ong the 1 eft bank. A guard wa 11 
extends 689 feet downstream on a di agona 1 ri verward of the channe 1 • In 
the forebay, a guard wall section extends 190 feet upstream of the lock 
gate parallel to the guide wall, then a 309-foot floating guard wall sec
tion flairs r i verward to create a wider entrance and protect tows from 
accidentally being carried into the powerhouse forebay or over to the 
spillway. The entrances created by the guide and guard walls, both 
upstream and downstream of the lock, open into deep water. Maximum rock 
elevation downstream is 520 and upstream is 617 in the approach area. 

Lock control facilities are located in sheltered control 
stands on the river wall of the lock adjacent to the upstream and 
downstream gates. Partial control stations for the downstream gates are 
located in the lock machinery room for maintenance and emergency oper
ation. Each gate has to be operated from its own machinery room. 
Minimum elevation of the wall between the lock chamber and the machinery 
room is 639.8. Air bubblers installed in the gate groin recesses clean 
trash and ice away from the recess. Other dimensions are given in the 
pertinent data tabulation. 
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(8) Fish Facilities. Fish facilities at Little Goose Dam 
include an adult fish passage system for upstream migrants and a juvenile 
fish passage system for downstream migrants. 

(a) Adult Fish Passage Facilities. The adult fish passage 
facilities at Little Goose. Dam consist of a fish ladder on the south 
shore with two south shore entrances, a powerhouse collection 'system, 
three north shore entrances with a transportation channel underneath the 
spillway to the powerhouse collection system, and an auxi 1 iary water 
supply system. The powerhouse collection system is comprised of four 
floating orifice entrances, three entrances on the north end of the 
powerhouse, and a common transportation channel which leads to the 
beginning of the fish 1 adder. Plate 3-9 shows the genera 1 p 1 an for 
Little Goose's adult fishway system. 

The adult fishway facilities provide satisfactory fish 
passage conditions for the design range which includes normal operating 
pool elevations between 633 and 638 and for tailwater elevations between 
537 and 544 for all riverflows from minimum to 225,000 cfs. The adult 
fishway system also operates within acceptable criteria for pool eleva
tions between 632 to 639, 1 foot be 1 ow and above the norma 1 power poo 1 
range of 633 to 638, and between tailwater elevations 537.0 to 547.5 for 
all riverflows from minimum to 340,000 cfs. 

1. Fish Ladder and Counting Station. The fish ladder 
is located between the south end of the powerhouse and the navigation 
lock. The ladder is 20 feet wide and rises 95 feet with 100 fixed weirs. 
Weirs are numbered 538 to 637. The ladder is 1,139 feet long fr~m weir 
558 to the exit channel. Weirs 538 through 627 have 5.5~foot-wide 

overflow crests on each side of a 9-foot-wide baffle nonoverflow section 
in the center of the weir. Orifices, 18 by 18 inches, are located at the 
base of the weirs with centerlines 3.5 feet from each wall. Weirs 538 to 
627 are spaced on 10-foot centers except at the fish counting station, on 
the curves, and in the orifice-slot control section (weirs 628 to 637). 
Weirs 628 to 637 are on 16-foot spacing. Weirs 628 to 637 are the regu-
1 at ion contra 1 section of the fish 1 adder and function as baffles s i nee 
water flows through a submerged orifice and narrow slot and not over the 
weirs. Upstream of weir 637 the ladder is reduced from a 20-foot-wide to· 
a 6-foot-wide channel through the dam to the forebay to maintain adequate 
transportation velocities. The exit channel is 34 feet long including 
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the 7-foot transition section which reduces the ladder width. The invert 
of the channel exit is at elevation 627 which provides a 6-foot depth at 
minimum pool elevation 633. Bulkheads necessary for closure of the fish 
ladder exit are stored on top of the trashrack panel. A small triangular 
floating log boom is located upstream of the fish ladder exit to keep 
large trash away from the fish exit area. 

Discharge in the upper portion of the fish ladder 
above weir 627 is regulated by the control section (weirs 628 to 637) and 
diffuser 13. Diffuser 13, located between the last orifice control weir 
(628) and the first overflow weir (627), adds water to maintain a constant 
75-cfs discharge in the ladder below weir 628 as forebay elevations vary. 

The combination fish counting station and public 
fish viewing room is located in the ladder between weirs 563 and 564. 
The counting station uti 1 i zes a back- 1 i ghted vert i ca 1 counting board 
viewed through an underwater window in the side of the 1 adder. Fish 
counting is conducted electronically without species differentiation and 
only gross fish passage is monitored. The distance between the window 
and counting board may be varied by moving the board back and forth to 
permit visibility for various degrees of turbidity. The public can view 
fish passage through three underwater windows in the side of the ladder 
immediately downstream of the counting board. This section of the ladder 
is i 11 umi nated by 1 i ghts be 1 ow the windows and in the opposite wa 11 of 
the ladder. 

2. Fishway Entrances. The fishway entrances are made 
up of main entrance weirs (with hoist and automatic controls) and floating 
orifices. The floating orifices operate automatically and require only 
periodic inspection. If any automatic controls malfunction, the entrance 
weirs can be operated manually by project personnel and kept within 
operating criteria. 

The two south shore entrance gates (SSE 1 and SSE 
2) are located immediately downstream of the erection bay in the south 
shore retaining wall. The south shore entrances lead fish to the begin
ning of the fish ladder. 

There are only four floating orifice entrances 
(1, 4, 6, and 10) in operation across the tailrace of Powerhouse Units 1 
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through 5. Six other floating orifice entrances (2, 3, 5, 7, 8, and 9) 
are closed. The floating orifice entrances allow fish to enter the 
powerhouse collection channel. 

The three entrances at the north end of the power
house at Unit 6 consist of two entrances (NPE 1 and NPE 2) facing down
stream and one s i de entrance ( N P E 3) 1 e ad i n g from the st i 11 i n g bas i n . 
Normal operation is accomplished by use of overflow weirs NPE 1 and NPE 2 
with NPE 3 closed. The side entrance from the stilling basin (NPE 3) can 
be used as an alternate to either NPE 1 or NPE 2 and is used only during 
periods of no spillway flow. The entrance from the stilling basin (NPE 
3) is controlled with a closure gate that is either 100 percent open or 
closed by use of a mobile crane. These entrances at the north end of the 
powerhouse also lead fish into the powerhouse collection channel. 

There are three north shore entrances (NSE" 1, NSE 
2, and NSE 3) at the north end of the powerhouse at Unit 6. Norma 1 
operation is accomplished by use of overflow weirs NSE 1 and NSE 2 with 
NSE 3 c 1 osed. Automatic contra 1 is provided for the two downstream 
facing weirs ( NSE 1 and NSE 2) • The NSE 3 side entrance from the 
stilling basin can be operated as an alternate to NSE 1 when no spillway 
flow is occurring, but not as a slave or for automatic adjustment. The 
NSE 3 side entrance is either 100 percent open or c 1 osed by use of a 
mobile crane. The NSE 3 side entrance from the stilling basin is iden
tical to NPE 3 and is operated in the same manner. NSE 3 and NPE 3 will 
be c 1 osed when sp i 11 is occurring. The north shore entrances 1 ead fish 
into the transportation channel. 

l· Transportation and Collection Channel. The exten
sion of the collection channel through the· spillway from the nor~h shore 
entrances permitted the elimination of a fish ladder on the north shore. 
A 17.5-foot-wide channel with invert at elevation 525 provides fish 
passage from the north shore entrances to the powerhouse collection chan
nel beginning at Powerhouse Unit 6. The powerhouse collection channel 
then continues under the tailrace deck at invert elevation 532 to the 
beginning of the fish ladder. 

4. Auxiliary Water Supply System. The auxiliary 
attraction water supply for the adult fishway system at Littl~ Goose is 
any flow which exceeds the 75-cfs flow in the ladder from the pool. 
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Auxiliary water is supplied by three turbine-driven pumps located in the 
erection bay. A 11 three pumps are required for norma 1 operation. The 
intakes for the pumps are located on the south shore downstream from the 
south shore fish entrance. Each pumping unit is rated at 850 cfs 
(including turbine discharge) at a gross turbine head of 93 feet. The 
turbine discharge is included with the pump discharge when considering 
pumping plant capacity. Variations in the attraction water requirements 
are accomplished by varying the speed of the pumps. 

The pumped flow to the fish 1 adder 1 eaves the 
discharge chamber in three separate conduits: the south conduit to Dif
fusers 1 through 5, the north conduit beneath and upstream from the 
collection channel to Diffusers 6 through 11 (Powerhouse Units 1 through 
6), and ·the second north conduit directly beneath the collection channel 
to Diffuser 12. Bulkheads are provided at the entrance to each of these 
conduits to permit isolation of the pump discharge chamber and various 
portions of the fishway for maintenance. 

Tailwater is the indeperident variable on which the 
operation hinges for this system. Plate 3-8 shows tailwater rating curves 
at RM 70.2, 500 feet below the axis of Little Goose Dam. These curves 

.are based on backwater computed from Lower Monument a 1 Dam at RM 41 ~ 6. 
Effects of various combinations of flows through the powerhouse and 
spillway are not shown. Refer to Technical Report No. 110-1, Little 
Goose Dam, Snake River, Washington, dated April 1975 for details on the 
results of hydraulic model studies on flow conditions for selected 
discharges and methods of project operation. 

(b) Juvenile Fish Passage Facilities. Little Goose's 
juvenile fish facilities consist of a bypass system and a juvenile 
collection system. The fingerling bypass system for the passage of 
downstream migrants past the dam consists of: (1) submersible traveling 
screens in each power intake, (2) bulkhead slots with orifices in each 
power intake, (3) a collection gallery across the powerhouse, and (4) a 
transportation pipe that carries the fish to the collection facilities. 
Plate 3-10 shows the general plan and sections for the fingerling bypass 
facilities. Submersible traveling screens guide the fingerlings out of 
the turbine intakes and into the bulkhead slots. From the bulkhead 
slots, smolts enter the collection channel, which discharges them into 
the transportation pipe. This pipe carries them to the fingerling 
collection facilities below the dam. For more information on fingerling 
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bypass facilities and anticipated modifications, refer to OM No. 10.2, 
Permanent Juvenile Bypass Facilities, dated November 1986. 

The co 11 ect ion faci 1 it i es can be operated to either 
collect and hold juveniles for transportation by tanker trucks andl barges 
or' to bypass them back to the river. The direct return of juveniles back 
to the river does not normally occur except for problems occurring in the 
collection facilities, special studies, and early and late running fish. 

The North Pacific Division Fish Facilities Manual, 
dated March 1981, provides additional information on adult and juvenile 
fish passage facilities at North Pacific Division (NPD) projects. For 
details on the operation and maintenance of the fish facilities at Little 
Goose, refer to the Little Goose Lock and Dam - Operation and Maintenance 
Manual, dated 1974. 

(9) Nonoverflow Sections. Little Goose Dam has three concrete 
gravity nonoverflow sections (south, central, and north) and an earth 
abutment. The south nonoverflow section extends 57 feet from the lock to 
the powerhouse and contains the fish ladder exit structure. The central 
nonoverflow section, 48.5- feet long, is between the powerhouse and the 
spillway and contains the fingerling bypass enumerator room and exit 
facilities. The north nonoverflow section between the spillway and the 
north shore embankment is 189 feet long. 

The north shore earth embankment extends from the concrete 
north nonoverflow section approximately 878 feet to the right bank. The 
maximum height of this earth fill is 173.4 feet measured from the unwater
ing sump excavation lowest elevation 482.6 feet to the abutment crest 
elevation 656 feet. The embankment consists of a central impervious core 
flanked on both sides by substantial rockfill shells. Sand and gravel 
filter zones are provided for transition between the impervious core and 
rockfill sections. Within the zone of wave action, the upstream slope is 
protected by ri prap. The upstream and downstream slopes are 1 on 2. 

c. Reservoir. Little Goose Reservoir is 37.2 miles long from 
Little Goose Dam to Lower Granite Dam. It has an average width of about 
2,300 feet and a maximum depth of about 136 feet just upstream of Little 
Goose Dam. The reservoir has a surface area of 10,025 acres at normal 
pool elevation 638. Plates 3-11.1 and 3-11.2 show a detailed reservoir 
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and land use·map, and Plate 3-2 shows the general shape and configuration 
of the reservoir on a small-scale map. Reservoir regulation at Little 
Goose project for power generation will normally be confined to the use 
of storage between elevations 633 and 638, measured at the dam. That 
storage amounts to about 49,000 acre-feet at low flows and about 47,000. 
acre-feet at a discharge of 300,000 cfs. For flows up to 30,000 cfs, the 
pool is nearly level; but at higher flows, the slope of the pool increases, 
particularly at the upper end. Plate 3-12.1 shows water surface profiles 
for various significant river discharges with elevations 633 and 638 at 
Little Goose Dam. Plate 3-12.2 shows the river bottom profile and natural 
water ·surface profiles. Table 3-3 and Plate 3-13 show the storage
discharge relationship for a wide range of riverflows. 

3-04. Project Lands. Project lands total about 21,204 acres and were 
acquired for the damsite, the lake area, and relocations. Fee acquisition 
lands above a flat pool elevation of 638 account for 11,179 acres. 

Real estate acquisition for Little Goose was based on a preliminary 
taking line 300 feet horizontally landward of a flat 638 pool elevation. 
This guideline was then modified as dictated by sound real estate 
practices, additional project and public use requirements, and relocation 
considerations. This original guideline was further modified as necessary 
to assure a 5-foot freeboard above the 340 ,000-cfs backwater profi 1 e. 
All lands between the natural normal high water (165,000 cfs) profile and 
the final taking line were purchased in fee. Relocation and protection 
of railroads and roadways is based on the backwater profile of the 1894 
flood (409,000 cfs regulated to 340,000 cfs) plus 7.5 feet of freeboard. 
Where this relocation construct ion prevents water from reaching 1 ands 
behind it, the preliminary taking line was modified to include only as 
much land as was needed for the relocation right-of-way. 

3-05. Recreation Facilities. As a part of Little Goose project develop
ment, recreation facilities were built to allow the public to benefit 
from the recreation opportunities provided by the reservoir. These 
opportunities include water-oriented sports and activities, camping, 
fishing, and hunting. The following tabulation shows the services 
available at the Little Goose recreation facilities. 
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FACILITIES 
SHOWERS 

DRINKING WATER 
POWER HOOKUPS I 

TRAILER DUMP FACILITIES I 
TRAILER FACILITIES I 

CAMPING I I 
MARINA I I I 

PICNIC FACILITIES I I I I 
RESTROOMS I I I I I 

BOAT DOCKS I I I I I I 
BOAT LAUNCHING I I I I I I I 

SWIMMING BEACH I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

RIVER I I I I I I I I I 
SITE MILE j_j_j_j_j_j_j_j_j_j_j_j_ 

Little Goose Dam (70.3) X X 
Little Goose Landing (71.5) X X X X 
Central Ferry State Park (82.6) X X X X X X X X X X 
Garfield County Ramp (82.8) X X X 
Willow Landing (88.0) X X X X 
Illia Landing (104.1) X X X X 
I lli a Dunes (104.5) X 
Boyer Park and Marina (105.6) X X X X X X X X X X X 

Detailed information on existing recreation sites can be found in the 
11 Walla Walla District Recreation Facilities Guide, .. dated March 1984. 
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IV - BASIN CHARACTERISTICS 

4-01. General. Little Goose Dam has a tributary area of 103,900 square 
miles, comprising very nearly the entire Snake River Basin. Although this 
is 4,600 square miles less than at Ice Harbor, only a small amount of 
runoff occurs be 1 ow L itt 1 e Goose Dam, pri rna ri 1 y from the Tucannon and 
Palouse Rivers. Most of Idaho, with lesser parts of Oregon, Washington, 
Wyoming, Nevada, and Utah, are within the Snake River watershed. The 
greatest overall dimensions of the basin are about 450 miles in both the 
north-south and east-west directions. The Master Water Control Manual 
dated December 1984 describes the basin in greater detail. 

The Snake River is 1,078 miles long and is the largest tributary of 
the·columbia River. It originates in the high Yellowstone National Park 
area of western Wyoming and traverses the southern part of Idaho in a broad 
arc running from east to west. It then flows almost due north, forming 
pa·rt of the boundary between Idaho, Oregon, and Washington. Near Lewis
tan, Idaho, it turns westerly and joins the Columbia River near Pasco, 
Washington. Total fall of the Snake River from its source near Two Ocean 
Plateau, Wyoming, to Little Goose Dam is about 8,000 feet. Principal 
tributary streams are given in the following tabulation: 

Drainage Area Snake River 
Stream Square Mile Mi 1 e 

Henrys Fork 3,010 837 
Blackfoot 1,300 751 
Portneuf 1,380 737 
Big Wood 3,000 571 
Bruneau 3,300 493 
Owyhee 11,300 392 
Boise 4,100 391 
Malheur 4,800 369 
Payette 3,240 368 
Weiser 1,660 352 
Powder 1,660 296 
Salmon 14,100 188 
Grande Ronde 4,070 169 
Clearwater 9,640 139 
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The numerous artificial reservoirs and partially controlled lakes in 
the Snake River Basin have a substantial effect on the flow of the lower 
Snake River. Total usable storage in the 50 largest reservoirs and lakes 
amounts to about 9,600,000 acre-feet. Dworshak Reservoir has the 
greatest usable capacity with 2,000,000 acre-feet, followed by American 
Falls Reservoir with 1,700,000 acre-feet, Palisades Reservoir with 
1,202,000 acre-feet, Brownlee Reservoir with 980,000 acre-feet, and a 
combined storage in the Boise River reservoir system of 974,000 acre-feet. 

4-02. Topography. Several complex systems of mountain ranges, with 
i n t e r v en i n g v a 11 ey s and p 1 a i n s , 1 i e wi t hi n the Snake R i v e r Bas i n • Much 
of the southern part of the basin is included within the Columbia 
Plateau, a semiarid expanse formed by successive flows of basaltic lava. 
To the north of this plateau is a rugged area of mountain ridges and 
troughs, with deeply incised stream channels. Overall extremes of eleva
tion are 13,766 feet at Grand Teton Mountain in Wyoming to 540 feet, 
which is normal Lower Monumental pool elevation. The basin mean eleva
tion is about 5,300 feet. 

4-03. Geology and Soils. 

a. Snake River Basin. The Snake River flows across a section of 
the Pacific Northwest known as the Columbia Plateau which is comprised of 
main 1 y hori ionta 1 1 a va flows covered with 50 to 75 feet of soi 1. In 
areas where the river has cut canyons, the dark basalt rock is a primary 
surface feature. Many of the soils of the plateau are light and :highly 
erodible with low rainfall limiting the ability of vegetative cover to 
reestablish once removed. This results in heavy sediment loads in the 
river, especially during the spring runoff season. 

b. Little Goose Dam Region. The Little Goose damsite is located in 
an area where the Snake River flows about 1,000 feet below the surrounding 
plateau. Canyon walls generally are formed by nearly vertical basalt 
cliffs separated by talus slopes and occasional benches of alluvial 
material. Soils on the canyon walls and floor are rare and thin, with most 
of the alluvial benches and deposits inundated by the pool. Soils, of the 
plateau lands above the canyon are generally a heavy layer of windblown 
1 oes s, which is res pons i b 1 e for the a rea's ro 11 i ng topography and promi
nence as a major grain-producing area. 
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4-04. Sediment. Studies using data from the Snake· and Clearwater Rivers 
. at Lewiston and the Snake River at Central Ferry (RM 83) and experience 
with run-of-river reservoirs on the Columbia River suggest that sedimen
tation of Little Goose Reservoir will not be a major problem. It is 
expected that some silting may occur at the mouths of minor watercourses 
or draws entering the pool, but this would not result in significant loss 
of storage in the main reservoir. 

4-05. Climate. 

a. Snake River Basin. 

{1) General. Basically, the climate of the Snake River Basin 
is transitional between the maritime regimen west of the Cascade Range 
and the continental type climate of the northern Great Plains. Both 
maritime and· continental air masses affect the basin; but since it is 
located in the zone of prevailing westerly flow, the maritime air masses 
predominate. The Rocky Mountains to the north and east pro vi de some 
protection against outbreaks of cold arctic air from Canada, but such 
incursions do occur occasionally in the winter season, particularly over 
the eastern part of the basin. Because of the irregular topography and 
large differences in elevation and exposure, there are pronounced dif
ferences in the local climate. Plate 4-1 shows a basin map of the Snake 
River Basin. 

{2) Temperature. Air temperatures within the Snake River 
Basin are controlled by elevation and distance from the Pacific Ocean as 
well as by air mass and season of the year. An important aspect of basin 
temperature to the runoff at Little Goose project lies in the effect of 
temperature and solar radiation on snowmelt. The shape, timing, and peak 
discharge of the sprinq snowmelt runoff of the lower Snake River are 
determined to considerable degree by the sequence of spring season basin 
ternperatu res. In addition, temperatures in the region have a pronounced 
effect on electric power demand and therefore on generation at Little 
Goose and other hydroelectric projects which serve the area. 

Normal summer maximum temperatures for most climatological 
stations are between sao and goo F and normal winter minimums are between 
zero and 200 F. Extreme recorded temperatures are minus 660 F at West 
Yellowstone, Montana, barely outside the Upper Snake River Basin boundary, 
and 1180 F at Ice Harbor Dam and at Orofino, Idaho. Average frost-free 
periods in agri cul tu ra 1 areas vary with 1 ocat ion from about 50 to 200 days, 
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and some small high-elevation areas experience frost in every month of 
the year. 

(3) Precipitation. The normal annual precipitation over the 
Snake River Basin ranges from less than 8 inches in the vicinit/ of Ice 
Harbor Dam and in portions of the plains of southern Idaho to an esti
mated maximum of 70 inches in the Bitterroot Mountains. The normal annual 
precipitation averaged over the entire basin is estimated to be 20 
inches. Plate 4-1 shows the norma 1 annua 1 preci pi tat ion i sohyeta 1 pat
tern over the Snake River Basin. Much of the winter precipitation is in 
the form of snow, a factor of great hydrologic importance. 

b. Little Goose Region. 

The climate of the immediate Little Goose project area is 
semiarid, sometimes classified as middle-latitude steppe climate. 
Winters are generally mild, and summers are dry and warm to hot. Table 
4-3 shows cl i mato 1 ogi ca 1 data for other 1 anger-period stations in the 
area which are considered reasonably representative for Little Goose Dam. 

4-06. Storms and Floods. 

a. Lower Snake River. Floods in the lower Snake River are of two 
types: (1) annual spring floods caused primarily by snowmelt but sometimes 
augmented by rainstorms and (2) occasional winter or early spring floods 
resulting from rainstorms, low elevation snowmelt, or a combination of the 
two factors. The spring floods usually begin in March, culminate with the 
peak discharge for the year usually between late April and early June amid 
a succession of high fluctuating flows, and end with recession to low flows 
in late June and July as snow disappears from the principal contributing 
areas. The spring flood peaks for the Snake River near Clarkston generally 
occur in May. Some 57 percent or 37 of the annual peaks over a 65-year 
period (1910-1974) have occurred in May, 29 percent or 19 peaks occurred in 
June, 11 percent or 7 peaks occurred in April, and about 1.5 percent each, 
or one peak, occurred in December and March. Table 4-2 summarizes annual 
runoff val umes and extreme discharges from 1910 to 1974 for the Snake 
River near Clarkston. The winter or early spring floods are of shorter 
duration, seldom exceeding a week or 10 days, and usually consist of one 
peak preceded and fo 11 owed by rapidly rising and receding flows. They 
normally occur with much lower base flows than exist between individual 
peaks of the spring snowme 1 t runoff season. Unregulated and regula ted 
hydrographs of the 1894, 1948, and 1956 floods are shown on Plate 4-2. 
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The 1894 flood was by far the 1 argest known flood in both peak 
and volume on the lower Columbia River and the largest known historical 
flood on the lower Snake River. The 1894 flood had a peak discharge of 
409,000 cfs and a 60-day runoff volume of about 27,000,000 acre-feet or 
4. 9 J nches over the drainage area above the Clarks ton gage. The peak 
discharge was 48 percent of the probable maximum peak discharge of 
850,000 cfs and 11 percent larger than that of any other recorded flood. 
The volume of runbff during the 60 days pf highest flow of the 1894 flood 
was 45 percent of that applicable to a comparable period for the probable 
maximum flood, and 20 percent 1 arger than that for any other recorded 
flood. The 1894 hydrograph for the Snake River near Clarks ton is shown 
on Plate 4-2. The regulated peak is 295,000 cfs as regulated by existing 
projects including Dworshak. 

Frequencies of unregulated and regulated annual flood peaks are 
shown for the Snake River at Lower Granite Dam on Plate 9-1. Natural 
peaks were computed by adjusting the observed peaks for storage changes 
in the larger upstream reservoirs and for estimates of depletions for 
irrigation. Statistics for the natural peak frequencies were adjusted to 
the long-term record of peak flows of the Columbia River near The Dalles. 

b. Standard Project Flood. The standard project flood was derived 
for Little Goose project by simulating the maximum possible adverse 
meteorological conditions that could be reasonably expected to occur for 
the several contributing upstream basins. The runoff volume produced was 
reduced for upstream storage and was adopted as the standard project flood 
for design studies on L itt 1 e Goose Dam and Reservoir. Standard project 
flood unregulated and regulated peak discharges for (1) Clearwater River at 
Spalding, (2) Snake River above Clearwater River, and (3) Snake River 
below Clearwater River (Lower Granite inflow) are summarized in the 
following tabulation: 

Location 

Clearwater River at Spalding 
Snake River above Clearwater 
Snake River below Clearwater 

River 
River 

4-5 

Unregulated 
Peak Discharge 

(cfs) 

280,000 
365,000 
575,000 

Regulated 
Peak Discharge 

(c~)_ __ 

150,000 
295,000 
420,000 



c. Spillway Design Flood. The computed probable maximum flood has 
a peak discharge of 850,000 cfs and a 7-month runoff volume of 81,000,000 
acre-feet. It was adopted without modification as the spillway' design 
flood for Little Goose Dam. Derivation of the probable maximum· flood," 
which was developed in cooperative studies with the Office, Chief of 
Engineers, was presented in the report on Selection of Sites, Lower Snake 
River, dated 14 March 1947. Plate 4-4 shows the spillway design flood. 

4-07. Runoff Characteristics. 

a. Genera 1. The norma 1 pattern of streamflow for the Snake River 
consists of low flows from August through February and high f]ows from 
March through July. At Lower Granite Dam the peak inflow usually occurs 
in May or June and is primarily the result of snowmelt, sometimes augmented 
by rainfall. Regulation by upstream projects does much to moderate these 
peaks. DaiJy discharge hydrographs on Plates 4-5.1 to 4-5.5 illustrate 
the characteristic runoff pattern and the year-to-year variations for the 
1 ower Snake River. Plate 4-6 shows summary hydrographs for the Snake 
River near Clarkston. Table 4-2 summarizes the annual runoff volumes and 
extreme discharges from 1910 to 1974 for the Snake River near Clarkston. 
Table 4-2A ~ummarizes the annual computed inflow volumes and daily inflow 
extremes from 1975 to 1986 for Lower Granite Reservoir. L itt 1 e Goose 
Reservoir iDflows have been computed since 1970 and Plate 4-7 shows sum
mary hydrographs for Little Goose inflows. Table 4-3 summarizes the 
annual computed inflow volumes and daily inflow extremes from 1970 to 
1986 for Little Goose Reservoir. Table 4-4 summarizes Little Goose com
puted monthly inflow volumes by water years. 

b. Discharge Records. Discharge records for the Snake River near 
Clarkston (drainage area 103,200 square miles) and Lower Granite Reser
voir computed inflow {drainage area 103,500 square miles) are considered 
comparable because runoff contributions between the two stations are not 
significant. The computed mean annual runoff of the Snake River near 
Clarkston for the period 1910-1986 is 37,500,000 acre-feet. Annual 
runoff volumes ranged from a minimum of 20,430,000 acre-feet in the 1977 
water year to a maximum of 57,410,000 acre-feet in the 1974 water year. 
In average depths of water over the drainage area of 103,200 square miles 
above the Clarkston gage the mean, minimum, and maximum annual 'runoffs 
are 6.7 inches, 3.7 inches, and 10.4 inches, respectively. The mean 
annual discharge is 51,000 cfs. Mean daily maximum and minimum discharges 
averaged 191,000 cfs and 16,000 cfs, respectively, for the 1910-1986 
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·water year period. The maximum historical flood peak was 409,000 cfs on 
5 June 1894, which is outside of the 1910-1986 period. The instantaneous 
low flow was 6,660 cfs on 2 September 1958 and was caused by construction 
closure at Brownlee Dam during the 1910-1986 water year period. For the 

·water year period 1973-1986, mean daily maximum and minimum discharges 
averaged 174,000 cfs and 19,000 cfs, respectively, with system regulation 
by Dworshak and other existing projects above Lower Granite. In addition, 
the maximum mean daily discharge was 332,000 cfs on 18 June 1974, and the 
minimum mean daily discharge was 10,900 cfs on 21 August 1977. 

c. Uncontrolled Runoff. Much of the runoff above Little Goose is 
uncontrolled, especially during the spring flood season. This uncontrolled 
runoff is due mainly to the Salmon, Grande Ronde, and Clearwater River 
Basins •. The relationship between regulated and unregulated components of 
flow above Lower Granite Dam is shown in the following tabulation. 

Average Annual Average May 
Drainage Area Discharge_!_/ Dis cha rge_!.f 

(Sq. Mi.L_ (cfs) _j_cfs) 

Above Dworshak Reservoir 2,440 (2%) 5,637 ( 11%) 17,990 (15%) 
Above Brownlee Reservoir 72,590 (70%) 17,540 (36%) 24,050 (20%) 
Uncontrolled Area above 

Lower Granite Dam 28,470 {28%l 25,974 {53%}. 76,460 (65ti 
103,500 ( 100%) 49,250 ( 100%) 118,500 ( 100%) 

.!/ From 1980 Level Modified Streamflow Report dated July 1983. 

4-08. Water Quality. A post-impoundment investigation of the lower Snake 
River region was jointly carried out by the Departments of Fishery 
Reso~rces and Bacteriology at the University of Idaho and the Department 
of Civil and Environmental Engineering at Washington State University from 
April 1975 through October 1977 under contract with the Corps of Engineers. 
The major objective of the study was to describe the physical, chemical, 
planktonic, bacterial, and aquatic weed characteristics of the Lower 
Snake River Reservoirs. Twenty-six physiochemical parameters were 
regularly measured in addition to biological measurements which included 
water quality bacteriological indicators, primary production rates, algal 
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and zooplankton evaluations, macrophyte distribution, and algal assays. 
A fi na 1 report ent it 1 ed 11L i mno 1 ogy of an Impoundment Series in the Lower 
Snake River 11 was submitted to the Corps of Engineers in 1979. Results 
from this study are summarized in the following paragraphs. 

Pronounced thermal and chemical stratification did not occur in these 
flow-through reservoirs. Summer temperature differentials were as little 
as 20 C from surface to bottom layers and did not exceed so C. Minimum 
deep water dissolved oxygen levels during a low flow year (1977) were 28 
percent of saturation. Quiescent reservoir waters have a 11 owed, faster 
settling of particulate materials, resulting in greater light penetration 
and reduced phosphorus. 

Impoundment stimulated the growth of reservoir algae (diato~s, green, 
and blue-green algae). Blue-green algal blooms increased and occurred 
further upstream as pre-impoundment studies had predicted earlier. On 
occasion boFh phosphorus and nitrogen became limiting to continued algal 
growth. Chlorophyll •a• and carbon-14 productivity measurements indicated 
that the four reservoirs were in a mesotrophic state of enrichment. Bac
teria 1, bi o-chemi ca 1 oxygen demand, and chemica 1 oxygen demand measure
ments indicated that water quality has improved to some degree si nee 
impoundment. One poss i b 1 e exp 1 a nation of the improved water qua 1 i ty 
conditions 'is improved municipal and industrial wastewater treatment. 
Secondary production (zooplankton production) was less than earlier 
expectations and showed a decrease at downstream stations compared to 
pre-impoundment. 

4~09. Upstream and Downstream Structures. 

a. 
upstream 

General. 
by a 

The Snake River and its tributaries are regulated 
number of dams operated by the Corps, Bureau of 

Reclamation, Idaho Power Company, and private irrigation ~ompanies. Dams 
on the lower Snake River are Corps of Engineers run-of-river structures 
and include: (1) Lower Granite Dam, (2) Little Goose Dam, (3) Lower 
Monumental Dam, and (4) Ice Harbor Dam. Little Goose, along ~ith other 
major projects, is operated for multiple purposes on a system basis. For 
a listing of coordination organizations and agreements, refer to paragraph 
6-02. In a~dition, details on reservoir system operation are provided in 
the Columbia River Basin, Master Water Control Manual dated December 
1984. 
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b. Travel Times. Releases from Dworshak Dam on the Clearwater 
·River and He 11 s Canyon Dam on the Snake River determine much of the 
inflow at Lower Granite. Large changes in releases could have an effect 
on operation of Lower Granite, Little Goose, Lower Monumental, and Ice 
Harbor Dams; for example, advance drawdown to moderate extreme flood 
peaks. The following tabulation shows travel times from Dworshak Dam and 
Hells Canyon Dam to Lewiston, Idaho, and from Lewiston to the mouth of the 
Snake River. Plate 4-8 illustrates travel time from Hells Canyon to 
down~tream locations for various discharge magnitudes. 

Location 

Dworshak Dam to Lewiston, Idaho (42.4 miles) 
Clearwater River at Spalding 

to Lewiston, Idaho (11.6 miles) 
Snake River at Anatone 

to Lewiston, Idaho (27.7 miles) 
Hells Canyon Dam to Lewiston, Idaho (107.5 miles) 
Lewiston to Mouth of Snake River (140 miles) 

Flow 
(kcfs) 

16 

16 

12-18 
5-12l/ 
20 

Approximate 
Travel Time to 
Lower Granite 

8 hrs 

2.5 hrs. 

4-6 hrs. 
16-20 hrs. 

4.6 days 

1.1 Release at Hells Canyon, 21-27 March 1973 (see Plate 4-10). 

Plate 4-10 provides detailed information on travel times and 
relative stages of the Snake River discharges from Hells Canyon Dam (RM 
247) to the Lewiston area (RM 141.9) for various discharges. Refer to 
the Columbia River Basin Master Water Control Manual for details on 
travel times in the major rivers and lakes in the Columbia River Basin 
System. 

4-10. Water Supplies. Lower Snake River flows have been undergoing 
progressive modification during the entire period of recorded flows 
because of upstream irrigation and storage developments. The depletions 
above Little Goose Dam now amount to approximately 6,000,000 acre-feet 
per year. Modified streamflows for future conditions with anticipated 
irrigation and upstream irrigation reservoir developments as of the years 
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1960 and 2010 have been determined for the 20-year period July 1928 to 
June 1948, a period of subnormal flow. From these data, system studies 
were made as of the year 1985 (average of condition for years 1960 and 
2010) to show the effects of system regulation of reservoir projects on 
main streams for power, navigation, basic elements of flood control, and 
water conservation. Several systems were studied,· each of which gave 
slightly different water supply conditions at Little Goose Dam. Results 
of Sequence IV-H studies for 1985 conditions, shown in the report 
entitled, 11 Water Resource Development Columbia River Basin, .. (Review of 
House Document 531, 81st Congress, 2nd Session) dated June 1958 are con
sidered representative of regulated flow conditions for illustration of 
the regimen and changes in flows expected to occur. The following tabu
lation briefly summarized the flows determined in these studies for Snake 
River at Little Goose Dam: 
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Month 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 

w 
Ave 
Max 
Min 

Act 
Mod 
Reg 

SUMMARY OF MEAN MONTHLY FLOWS, 1928-1948 
1,000 cfs 

Average Maximum Minimum 
Act Mod Reg Act Mod Reg Act Mod 

21.4 21.7 31.4 30.6 29.2 38.3 16.6 17.5 
25.6 25.4 37.3 36.2 35.0 45.4 17.6 18.5 
29.2 27.8 46.6 52.4 57.6 74.6 16.9 17.6 
27.8 26.8 50.3 55.5 54.7 75.0 14.9 14.9 
29.5 28.1 52.7 46.7 43.5 81.2 19.1 17.5 
43.8 42.4 61.2 63.9 65.1 93.5 28.0 27.7 
79.6 73.6 47.6 158.4 158.3 86.5 48.8 43.4 

108.4 100.2 44.8 179.1 172.6 99.7 69.0 66.0 
93.1 85.2 50.3 191.6 183.2 123.2 33.9 32.0 
33.9 32.0 30.1 85.0 75.7 75.1 15.3 16.6 
18.8 18.8 21.7 28.5 26.9 26.8 11.1 13.0 
18.4 19.6 26.0 24.5 25.4 32.1 12.7 14.9 

44.1 41.8 41.6 79.4 77.3 71.0 25.3 25.0 
108.4 100.2 61.2 191.6 183.2 123.3 69.0 66.0 
18.4 18.8 21.7 24.5 25.4 26.8 11.1 13.0 

- Actual historical. 
- Discharges modified by irrigation, 1985 conditions. 

~ 

27.2 
24.7 
34.2 
29.3 
27.0 
39.5 
19.8 
17.7 
15.1 
13.6 
18.0 
21.4 

24.0 
39.5 
13.6 

- Discharges regulated by at-site and upstream power storage, 
Sequence IV-H, 1985 conditions. 

An emergency closure of Brownlee Dam caused a m1n1mum instantaneous 
low of 6,660 cfs on 2 September 1958 and a minimum mean daily flow of 
9,320 cfs on 3 September 1958 in the Snake River at Clarkston. The mini
mum mean daily discharge otherwise has only fallen as low as 9,800 cfs on 
29 August 1924. The minimum mean monthly flow was 11,000 cfs during 
August 1931. Minimum flows are not likely to be as low in the future as 
in the past. Since 1973 with Dworshak and other existing projects above 
Lower Granite, the effect has been a higher magnitude of base flows and a 
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lengthening of the duration for the moderately low-flow period. From the 
foregoing conip,ilation of data on modified and regulated flow 1985 condi
tions, the dependable minimum mean monthly flows would be about 13,000 
cfs without regulation by upstream projects and 13,600 cfs with regula
tion by these rna in stream projects. 

4-11. Economic Data. 

a. Snake River Basin. 

(1) Population. Overall, the Snake River Basin is sparsely 
populated, with two-thirds of the people living on farms or in small 
towns. The 1970 census indicates a basin population of 678,000 (upstream 
of Clarkston gage), which is equivalent to an average density of about 
six persons p~r square mile. The largest cities are Boise and P6catello, 
with metropolitan area populations of approximately 80,000 and 40,000, 
respectively. Both rural and urban populations are concentrated 'along 
the Snake River and major tributaries where the principal towns and agri
cultural areas are located. 

(2) Industry. Agriculture and associated processing and service 
industries constitute the primary economic base of the Snake River Basin. 
Other important industries are based on forestry and wood products, 
mi nera 1 deposits, and the recreation a 1 resources of the region. More 
than 3.3 million acres of land in the Snake River Basin are under irri
gation, and it is expected that the acreage wi 11 increase substantia 11 y 
in the future. The effect of present and future i rri gat ion water demands 
on the flow of Snake River at Little Goose Dam is discussed in paragraph 
4-10 of this manual. House Document 403, 87th Congress, contains addi
tional information on development of the agricultural and other resources. 

(3) Navigation. In the early days of regional development, the 
Snake River served as the major transportation artery to east-centra 1 
Washington and west-central Idaho. Sternwheelers with cargo capacities 
up to 250 and 300 tons navigated the Snake River to Lewistoh, Idaho, and 
played a most important part in the growth of the area. Fo'llowing 
completion of watergrade rai 1 roads, the need for water transport over a 
hazardous unimproved river route was eliminated and commercial naviga
tion operations on Snake River were soon suspended. The camp 1 et ion of 
the Lower Snake River Navigation System has re-established navigation for 
water transport of grain, petroleum, and other bulk commodities to 
terminals along the river up to Lewiston, Idaho. 
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b. Little Goose Region. 

(1) Population. The population data presented in the following 
tabulations show the population changes in the three counties adjacent to 
the Little Goose region during a 30-year period, 1950 to 1980. 

POPULATION OF LITTLE GOOSE DAM REGION 

County 
Year Columbia Garfield Whitman 

1950 4,860 3,204 32,469 
1960 4,569 2,976 31,263 
1970 4,489 2,911 37,900 
1980 4,057 2,468 40,103 

(2) Industry. Timber and agriculture are the major economic 
resources within the three counties (Columbia, Garfield, and Whitman) in 
the L itt 1 e Goose region. They have a tot a 1 area of about 2. 4 mi 11 ion 
acres. The following tabulation outlines the land use distribution 
within these three counties. 

Land Use 

Forest 
Agriculture 
Range 

Totals 

LAND USE IN LITTLE GOOSE REGION 

Area 
(1,000 Acres) 

401 
1,502 

450 
2,353 

Percent of 
Total Area 

17 
64 
19 

100 

(3) Irrigation. Previous preliminary investigations and the 
recent detailed studies made by the Bureau of Reclamation on the irriga
tion aspects of Lower Granite project indicate there are only a few small 
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scattered areas of adjacent tillable land that could be served by low-
. . 

1 ift pumping. In view of the scattered nature of the irrigable areas and 
the sma 11 amount of 1 and above norma 1 poo 1 leve 1 sui tab 1 e for i rri gat ion 
of any significance, Federal development of a reclamation project would 
not be feasible. Therefore, no provision has been made in the project 
plan for the inclusion of irrigation facilities either along the reser
voir shoreline or in the dam structure. Private development of sprinkler 
pumping systems by individual farm ownerships could occur, with the 
extent and number of developments being subject to the availability. of 
suitable access. 
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V - DATA COLLECTION AND COMMUNICATION NETWORKS 

5-01. Data Collection. 

a. General. Project data and hydrometeorological data is collected 
daily in order to schedule day-to-day and future regulation for both 
project and system operation. Project data is collected by recorded 
observations on gages at the dam for reporting reservoir elevations 
(fore~ay and tailwater), project inflows and outflows, power generation, 
and miscellaneous data (fish counts, navigation lockages, power unit 
stat us, etc. ) • Hyd rometeoro 1 ogi ca 1 data ( c 1 i mat i c, streamflow, and snow 
course) is collected from remote locations upstream of Little Goose Dam 
by other subbasins with automated hydromet networks. 

b. Project Gages (Water Control). 

(1) Reservoir Elevation Gages. Little Goose Reservoir eleva
tion is recorded only at the powerhouse forebay gage. This gage is a 
servomanometer sensor with a bubb 1 er system. The orifice is 1 ocated on 
the forebay face of the erection bay at elevation 618.0. The gage 
reading is telemetered to a two-pen recorder in the control room where it 
is recorded in combination with the tailwater gage. 

Little Goose tailwater elevations are determined by the 
same type gage. The orifice is located 8 feet south of centerline of 
Unit 1 on downstream wall at elevation 529.0. Elevations are telemetered 
to the recorder in the control room. In addition to the recording water
surface elevation gages, a number of nonrecording gages are installed at 
various locations at the project. Four staff gages are located in the 
landward wall of the navigation lock: 

(a) Downstream of downstream lock gate at station 42+29.75 
extending from elevation 535.9 to 557.0 feet msl. 

(b) Upstream of downstream lock gate at station 42+95.50 
extending from elevation 535.9 to 643.0 feet msl. 

(c) Downstream of upstream lock gate at station 49+52.00 
extending from elevation 535.9 to 643.0 feet msl. 
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(d) Upstream of upstream 1 ock gate at station 49+98. 73 
extending from elevation 631.9 to 643.0 feet msl. 

(2) Te~perature Gage. Intake water temperature at Little Goose 
is measured each morning by project personnel. This temperature i~ taken 
at the turbine scroll case where cooling water is withdrawn. Te~perature 

is manually entered into the Columbia Basin Telecommunications (CBT,) net
work, usually at the same time as daily fish counts. 

(3) Reporting. The Corps of Engineers, Walla Walla District 
operates a project data acquisition controller for the lower Snake area. 
The lower Snake data acquisition system collects project data from the 
four lower Snake River reservoirs (Lower Granite, Little Goose, Lower 
Monumental, and Ice Harbor) and Dworshak and transmits data on a scheduled 
basis to the Columbia River Operational Hydromet Management System 
(CROHMS) via the CBT network. 

(4) Maintenance. Maintenance of the project gages is the 
responsibility of the Granite-Goose Project Engineer. 

5-02. Corps of Engineers - CBT Network. 

The CBT, operateq by the Corps of Engineers, is basically a manu a 1 
input system used for (1) transmitting project data on an hourly basis 
and (2) issuing day-to-day operating instructions and schedules to the 
project. Data is transmitted to CROHMS either by manually typing data on 

·1 

the teletype keyboard or by manually attaching a pre-punched paRer tape. 
The CBT is also used to provide instructions and information frorp McNary, 
RCC, and other stations on the CBT network to the project. Commercial 
land-line facilities are used exclusively in this system. The Mid
Columbia Project Controller System is operated by Douglas, Grant, and 
Che 1 an County Pub 1 i c Uti 1 i ty Di st ri cts, and pro vi des data for the CBT 
from the five mid-Columbia projects. The CBT network does not have 
inquiry capability to the remote stations. Refer to CBT Users Manual 
revised 15 September 1980 for details on the CBT network. 

5-03. Corps of Engineers - CROHMS System. 

a. General. The CROHMS is a real-time water resources data manage-
ment system. A computer system is used for data reduction, system 
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modeling, forecasting, and data base support functions. The data 
acquiSition for these functions is supported through the Central Facility 
Data Controller (CFDC). Figure 5-1 on page 5-5 shows the CROHMS network 
diagram. Details on the CROHMS data collection system are contained in 
the following documents: 

(1) Columbia River Basin Master Water Control Manual, December 
1984. 

(2) Central Facility Data Controller Users Manual, February 
1984 • 

. In addition, the CBT network, operated by the Corps of Engineers, is 
now merged with CROHMS. The CROHMS central facility, instead of the 
LINCO, performs the polling functions for the CBT circuit. 

b. Use of CROHMS Data. The real-time data are used for the opera
tional management and forecasting of the Columbia River system. The out
put 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. 

5-04. Water Qua 1 i ty Stations. The Wa 11 a Wa 11 a Di strict En vi ronmenta 1 
Resources Branch is responsible for collecting water quality data. Water 
quality data is collected quarterly at two stations within Lower Granite 
reservoir (RM's 107 and 120) and at three downstream stations: RM 83 
(Little Goose), RM 44 (Lower Monumental), and RM 18 (Ice Harbor). The 
parameters collected in profile are temperature, pH, turbidity, and alka-
1 inity. Samples for selected chemical, physical, and biological param
eters are also collected at these stations. Dissolved gases data has 
been collected seasonally during the downstream migration of the salmon 
and steelhead smolts. At present (October 1985), permanent stations with 
satellite reporting capabilities are being established at the four lower 
Snake River Dams. 

5-05. Communications. Direct communication between the project and the 
District Office is normally by telephone via a leased 1 ine between McNary 
and Walla Walla, then via microwave to Little Goose. 
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A 1 a rge amount of river, reservoir, weather, and re 1 ated operating 
data are transmitted vi a the CBT network. The CBT network connects NPD 
and the Wal~a Walla, Portland, and Seattle District offices with all 
major projects in the Columbia River Basin system. The network also 
includes HPA, 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. In the Walla Walla District, a transmitting 
and receiving teletype machine for this network is located in Operations 
Division. This system is also capable of accepting computer outpu~ tapes 
or producing computer input tapes in addition to the standard printouts 
and manually cut tapes. This permits computer processing of hand reports, 
etc. from the projects and some loading and regulation message tapes 
to be used and transmitted directly by the project system optimizer 
controller. 

An e 1 abo rate radio, microwave radio, and te 1 ephone system connects 
all District projects except Lucky Peak. McNary Dam is the control 
center for this system. Radio communication to commercial floating cr-aft 
and the U.S. Coast Guard utilizes assigned Marine Channel 14 for working 
traffic and Marine Channel 16 for contacting and emergencies. Radio com
munication b~tween mobile and portable units and the District office or a 
project control room will be on the Corps• operating frequency 163.4125 
megahertz (MHz). Two relay stations, one near Pomeroy in the Blue Moun
tains and one near Kennewick, are provided to increase mobile and portable 
units radio coverage. Microwave radio channels link the project c;:ontrol 
rooms and the District office. 

When the operator at Little Goose leaves the control room, McNary 
I 

can switch the microwave radio system so that it is rebroadcast oyer the 
mobi 1 e or portab 1 e frequency, 163.4125 MHz, and reach the oper~tor any
where on the project. The operator can monitor and answer the navigation 
radio on Marine Channel 14 by activating the rebroadcasting feature when 
he leaves the control room. He must return to the control room to con
duct any radio traffic on Marine Channel 16. 

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. 
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VI - WATER CONTROL MANAGEMENT 

6-01. Res pons i bil it i es and Organization. The comp 1 ex system of reser
voirs in the Columbia River Basin and their diverse ownership requires a 
hi-gh degree of cooperation ·and coordination between Federal, state, muni
cipal, and other public and private organizations which have interests in 
the reservoir regulation activities of the Columbia River system. Little 
Goose is a part of this system. Functional water regulation at Little 
Goose project is the responsibility of NPD's Engineering Division. 
Phy.sical operation and maintenance are the responsibility of Operations 
D i vi s i on of the Wa 11 a Wa 11 a D i s t r i ct. De t a i 1 s of organ i z at i on and 
res pons i b i 1 it i es, 1 i a i son with other agencies coordinated regulation of 
reservoirs on a system basis, and re 1 a ted matters are described in the 
Master Regulation Manual for the overall Columbia River Basin. 

a. Corps of Engineers. In genera 1 , the NPD Reservoir Cont ro 1 
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 reser
voirs 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 Little Goose is the direct 
responsibility of the RCC. For special reservoir operations, the RCC 
co 11 abo rates with the Hydro 1 ogy Branch of the Wa 11 a Wa 11 a Di strict. The 
Hydrology Branch provides assistance and support to the RCC by partici
pating in reservoir regulation studies, supplying hydrometeorological 
data, and providing reservoir regulation manuals for District projects. 
Final regulation plans are approved and administered by the RCC. Physical 
operation and rna i ntenance of the L itt 1 e Goose project is the respon s i
bi 1 i ty of the project engineer who is under the supervision of the 
Operations Division, Walla Walla District. Pages 6-9 through 6-12 show 
organization a 1 charts, corresponding personne 1 names and te 1 ephone num
bers pertinent to the operation of Little Goose for the Corps of 
Engineers and BPA. 

b. Portland River Forecast Center (RFC). The Portland RFC is 
authorized to issue coordinated runoff volume forecasts_, peak flow fore
casts, and flood stage forecasts for key gaging stations within the 
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Columbia River Basin. See Section VII of this manual for details on 
hydrologic f9recasts. A formal agreement in 1963 between the Corps of 
Engineers and the National Weather Service formed the Cooperative 
Columbia River Forecasting Service. In 1971, this agreement was a~ended 

to include BPA. A three-member techni ca 1 committee pro vi des t~chni ca 1 
advice and guidance to the Columbia River Forecasting Service. The three 
committee members are as follows: 

Chief, Hydrologic Engineering Section, NPD 
Hydrologist in Charge, National Weather Service, Portland RFC 
Chief, Hyd rometeoro 1 ogy Branch, BPA 

c. BPA. The BPA is the marketing agency for electric power pro
duced at Federal hydroelectric projects throughout the Columbia River 
Basin system. This group of Federal hydroelectric plants along with 
B P A • s t ran s m 1 s s i on fa c i 1 i t i e s i s known as the Feder a 1 Co 1 u mb i a R i v e r 
Power System. Little Goose is a unit of this system. The Chief of the 
RCC coordinates with the BPA 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 coordi~ation with BPA's Power Scheduling Branch. BPA 
dispatchers coordinate power production from the Fed era 1 projects on a 
real-time basis. 

A Memorandum of Understanding, entered into on 8 October 1956 
and revised on 16 November 1970, between NPD and 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 ~o·maxi
mize power generation by coordinated operations within the normal and 
special operating limits of NPD projects. 

d. Other Agencies. Other entities with which the RCC coordinates 
and exchanges information in the process of carrying out reservoir regu
lation activities include the Bureau of Reclamation, U.S. Geological 
Survey, Soil Conservation Service, Federal Energy Regulatory Commission, 
Northwest Power Planning Council, the Fish Passage Center. representing 
Federal and state fish and wildlife agencies and the Indian tribes, 
F edera 1 and state water qua 1 i ty agencies, non-F edera 1 pub 1 i c uti 1 it i es, 
private power utilities, and navigation interests. Details on coor
dination of reservoir regulation activities with other agencies on a 
system basis are provided in the RCC Guidance Memorandum dated Janua_ry 
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1972 and the Master Water Control Manual for the Columbia River Basin 
dated December 1984. 

6-02. Coordination Committees and Agreements. The principal organiza
tions 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 Operating Committee 
includes 20 utilities and agencies as follows: 

(1) Bonneville Power Administration 
(2) Bureau of Reclamation 
(3) British Columbia Hydro and Power Authority 
{4) Chelan County PUO 
{5) Corps of Engineers 
(6) Douglas County PUD 
(7) Eugene Water and Electric Board 
(8) Grant County PUO 
{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 Northwest Power Pool are carried out by 
means of an Operating Committee and a Coordinating Group: 
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(1) Operating Committee. The Operating Committee handles 
Northwest PoWer Pool matters and consists of one member from each partic
ipating utility or agency. Implementation of any pool action :requires 
unanimous approval by the Operating Committee. The Operating Committee 
has three continuous subcommittees: Rela.ying, Communicatio1ns, and 
Maintenance. 

(2) Coordinating Group. The Coordinating Group, headq'uartered 
in Portland, Oregon, consists of five full-time professionals. It acts 
as a staff for the Operating Committee and the Coordination 'Contract 
Committee of the Pacific Northwest Coordination Agreement and prov1 des a 
clearinghouse for all pool utilities. The group initiates t~lephone 
conference calls, chairs Operating Committee meetings, prepares numerous 
load-resource analyses, takes a lead in coordinating operation 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 uti 1 it i es. The Northwest Power Poo 1 does not rna i nta in a centra 1 i zed 
group to sch~dule and dispatch the combined resources of the members o~ 
the pool. R~t~er, each ~e~ber system remains autonomous, scheduling and 
dispatching its own resources to serve its own load. The Northwest Power 
Poo 1 is a member of the North American Power Systems lnterco'nnecti on 
Committee (~APSIC) which coordinates energy interchange between 10 
regional systems. 

b. Pacific Northwest Coordination Agreement. The utilitie~ of the 
Pacific N6rthwest have long recognized the need for coordinated op~ratiori. 
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, ~ 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 19~4, the 
aqreement (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 

6-4 



(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 tompany 
(11) Pacific Power and Light Company 
(12) Pend Oreille County 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 coor
dinated system of all 18 parties, the FLCC is the aggregate firm load 
that the system could carry under coordinated operation with critical 
period streamflow 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 FLCC. 

Each party is entitled to a Firm Energy Load Carrying Capability 
(FELCC) equal to its capability in the critical streamflow period with 
full upstream storage release, except for reimbursement of Canadian 
Treaty benefits and restoration of capability to parties which suffer 
1 oss in cri t i ca 1 period energy capabi 1 i ty 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 melded with a schedule that provides 
adequate assu ranee of reservoir refi 11. The resu 1 t i ng' schedu 1 e, ca 11 ed 
an Energy Content Curve (ECC), is used in the operation of the system to 
determine system energy generation capabi 1 i ty. Generation in excess of 
FELCC resulting from draft to ECC can be used to serve secondary load. 
If draft below ECC is required to carry FELCC, then secondary load may 
not be served. 
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The above discussion refers primarily to the procedures follo~ed 
to insure meeting FELCC during periods of critical streamflow. However, 
the same basic procedures are used to insure optimum utilization of 
reservoir storage during years of plentiful streamflow as well. 

If, as may frequently happen, the best operation for the coor
dinated ~ystem 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 ~eturn the energy. Provision is made to pay for any imbalances 
in such interchange energy exchange accounts that may remain at the 

I 

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 Ecc•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 11 in lieu 11 of the water. 
T~e upstream party is not required to spi 11 water to satisfy demands 
of a downstream utility. Representatives of the participants in the 
agreement are members of the Coordination Contract Committee. This 
committee m~kes studies and analyses and rules on any actions concerning 

I ' 

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. 

Other provisions of the agreement include the following. Each 
party shall accept for storage in available reservoir spaye ·energy 
surplus to other parties• needs. Equitable compensation shall be made 
for the benefits from reservoir storage. The obligation to reimburse 
treaty power to Canada shall be shared by the projects which benefit from 
treaty storage in proportion to their benefits. Interconnectipg trans
m i s s i on fa c i 1 i t i e s s h a 11 be made a v a i 1 a b 1 e for coo rd i nat i on use subject 
to the owners• prior requirements. 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 s~ch as flood control, recreation, fish, irrigation, etc. 

c. Co 1 umbi a River Treaty. In 1964 the Co 1 umbi a River Treaty for 
the international development of the Columbia River was ratified by the 
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governments of Canada and the United States. The treaty provided for 
· Canada to bui 1 d and operate three reservoirs presently known as Duncan 

Lake, Arrow Lake, and Ki nbasket 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 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 pay 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 treaty 
working organization is comprised of a permanent engineering board, U.S. 
and Canadian entities, U.S. coordinators, Manager - Canadian Entity 
Service, and two i nternat ion a 1 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 effi
cient operation of the hydrometeorological system required for each 
operation. The Water Management Group prepares an annual report which 
summarizes hydrometeorological, 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 com
posed 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 
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(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 

6-03. Regul~tion Decisions and Records. The RCC is responsible for 
making reguJation decisions which affect project discharge rates and 
storage. The goal of the RCC is to effectively and efficiently schedule 
project operations in order to maximize benefits for project purposes. A 
daily log no~ing pertinent conversations and discussions leading to regu
lation deciS,ions will be kept current both at the project and the RCC. 
Regulation qecisions and instructions are discussed with appropriate proj
ect personnel and confirmed both on the CBT and the CROHMS (Report No. 
42 - Project Regulation Messages). Details and completeness of the daily 
1 og wi 11 be as necessary for after-the-fact review and analysis of 
regulation plans. 
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VII - STREAMFLOW FORECASTS 

7.01. General. The development of reservoir regulation plans for the 
Little Goose project is based primarily on power operations and daily 
streamflow forecasts. The NPD RCC is directly responsible for coor
dination of operational planning and regulation of Corps of Engineers 
reservoirs. The Northwest River Forecast Center of the National Weather 
Service 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, Soil Conservation Service, and 
the Northwest River Forecast Center. The River Forecast Center also 
makes peak discharge estimates for key gaging 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 Stream
flow Synthesis and Reservoir Regulation ( SSARR) mode 1 • The SSARR mode 1 
utilizes routing procedures, snowmelt, and precipitation data to simulate 
streamfl ows. The storage effects of 1 akes and reservoirs can a 1 so be 
evaluated with specified streamflow and reservoir conditions. The RFC 
and the 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. 

7.02. SSARR Forecasts. The SSARR model is comprised of three basic 
components: 

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

b. A river system model for routing streamflows from upstream 
points to downstream points through channel and lake storage. Streamflows 
may be routed as a function of multivariable relationships involving 
backwater effects from tides or reservoirs. 

c. 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. 

7-1 



SSARR forecasts norm~lly begin about 1 April and continue until the 
flood potential become$ minimal, which is usually sometime in July. 
During th.e early part of the spring flood season, the frequency of these 
forec(lsts is 3 days (Monday, Wednesday, and Friday) per week. The Monday 
anq Friday forecasts are short-range forecasts for 10 d(lys in adv4pce. 
The l4edn~sday forecast is a 1 ong-range forecast which covers the period 
from the initial forecast date through July. During the peak flow and 
recession flow period, 1 ong-term extended forecasts are made every day. 
These extended forec13sts continue unt i 1 the danger of flooding is past 
and the re$ervoirs are filled. Since weather forecasts are usually 
reliable only for 3 to 5 days 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 tq occur. 
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VIII - WATER CONTROL PLAN 

8-01. General Objectives. The objectives of this water control plan are 
to define regulation practices and procedures to maximize benefits from 
authorized project purposes of navigation and power. Regulation to opti
mize these authorized uses also provides suitable conditions for secon
dary uses of recreation and fish and wildlife. Flood control is not an 
authorized or planned project function because as a run-of-river project, 
the amount of reservoir storage is small compared to riverflows. Irri
gation is also not an authorized or planned project function; however, 

. private development of pumping systems could occur with development being 
limite~ to the availability of suitable sites. 

8-02. Major Constraints. 

a. Lake Elevation Limits. Little Goose Reservoir will normally be 
operated between elevations 633 and 638. A tolerance of up to 0.5 foot 
above or below those limits is permissible to allow for forecast error or 
other unanticipated events, but the 0.5-foot tolerance will not be uti
lized on a planned basis. The 632.5-638.5 elevation range will not be 
viol a ted without prior District Office approva 1 except in an emergency. 
District Office approval will be coordinated through the Chief, Operations 
Division. If artificial flooding occurs due to rupture of an upstream 
dam, the increased flows will be passed through the spillway with the 
poo 1 in the norma 1 operating range, e 1 evat ion 633 to 638, insofar as 
poss i b 1 e. The rate of spi 11 way gate movement, 1. 0 foot per minute at 
small openings increasing to 1.3 feet per minute at large gate openings, 
will accommodate an extremely rapid rise in streamflow if the equipment 
is functioning normally. When fully open, the eight spillway gates will 
pass 676,000 cfs at poo 1 e 1 evati on 638. Should the ri verfl ow exceed 
676,000 cfs, elevation 638 will be exceeded even with all spillway gates 
fully open. Except in a definite emergency, elevation 638.5 will not be 
exceeded unless the pool is forced above that elevation by involuntary 
surcharge with exceptionally high river discharge. 

b. Minimum Discharge. Minimum project discharge limits ensure the 
safe passage of anadromous fish during their migration to spawning 
grounds. From December through February, 11 Zero 11 minimum project 
discharge is permitted on a limited basis. Under an agreement between 

8-1 



the Corps of Engineers and the fishery agencies, zero ri verfl ow is 
~llowe~ for water storage during low power demand periods (at night ~~d 
on wee'kends) when there are few, if any, actively migrating anadromous 
fish present in the Snake River. From March through November, the rrfi nimum 
project discharge is 11,500 cfs for power generation and fishery 'purposes. 
This m1nimum discharge is the approximate design discharge of 6he_ power 
unit operated at the continuous minimum generation limit of 80 MW. 
Special conditions may develop which make 11 Zero" minimum project discharge 
desirable for a 1 imited time during the March to November peri9d~ The 
RCC wi 1.1 be res pons i b 1 e for coordinating such "zero.. flow reque;sts with 
the ti shery agenc1 es for approva 1. Water stored under "zero.. ri v'erflow 
cond1tions may maximize power production from the Columb1a River Basin 
system, but "zero" riverflow operations are not recommended at Little 
Goose when fish are actively migrating in the Snake River. 

c. Rate of Change of Discharge. The maximum rate of change per 
hour for proJect discharge will normally be limited to 70,006 tf~, which 
is based on ~ 1.5-foot-per-hour rate of change fo~ tailwater eievati~n. 
Plate 3-8 shows tailwater discharge rating curves. 

d. Spill way Operation. The spi 11 way is operated to pass the desired 
discharge with the best practical hydraulic conditions ih ~h~ area adja
cent to the stilling basin, particularly at the fish ladder entrances. 

. . . 
Ail spillway gate positions are remotely indicated and each gate is 
equipped for remote operation from the powerhouse control room and 
throuqh SAT3 from the McNary powerhouse. The spillway bays and gat~s are 
numbered 1 to 8 from left to right looking downstream. Spillway·gates 
are operated 1n accordance with criteria contained in the Walla Walla 
District- Fish Facility Operation and Maintenance Plan, Appendix C-

l ': ' . : . ' • . ' . ·. i ~ 
Operating Standards for Adult Fish Passage Facilities. Table 8-1 on page 
8-3 shows the spi 11 pattern based on current criteria for spi i 1 way gate 
operation during the adult fish passage season from 1 March through 31 
December. The variation in gate opening normally will not ex¢_eed one 
stop. This criteria for spillway pattern is a guide arid may be ~odified· 
with additional experience and tests. Table 3-2 is the dischar~~ ~ating 
for one spillway gate and Plate 3-7 shows similar data in graphical form~ 
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TABLE 8-1 

LITTLE GOOSE SPILL PATTERN 
( 1 March - 31 December) 

Gate Numbers 
1 2 3 4 5 6 7 8 Total Spill - Gate Stops - Stops (kcfs) 1./ 

(1) 0 0 0 0 0 0 1 
1 (1) 0 0 0 0 1 1 
1 1 (1) 0 0 1 1 1 
1 1 1 (1) 1 1 1 1 
1 1 (2) 1 1 2 1 1 10 19 

1 1 2 (2) 2 2 1 1 
(2) 1 2 2 2 2 1 2 
2 2 2 2 2 2 (2) 2 

(3) 2 2 2 2 2 2 3 
3 2 (3) (3) 2 2 2 3 20 39 

3 3 3 3 2 (3) 2 3 
3 3 3 3 2 3 (3) 4 
3 3 3 (4) 3 3 3 4 
4 3 (4) 4 3 3 3 4 
4 4 4 4 3 3 (4) 4 30 60 

5 (5) 4 4 3 3 4 4 
5 5 (5) 4 4 3 4 4 
5 5 5 4 4 (4) 4 5 
5 (6) 5 5 4 4 4 5 
5 6 5 5 4 4 (5) 6 40 80 

(6) 6 5 5 4 5 5 6 
6 6 5 5 (5) 5 6 6 

(7) 6 5 5 5 5 (6) 7 
7 6 5 (6) 6 5 6 7 
7 6 (6) 6 6 6 6 7 50 100 

7 6 6 (7) 7 6 6 7 
7 (7) 6 7 7 7 6 7 
7 7 (7) 7 7 7 7 7 
8 7 7 7 7 7 7 (8) 
8 7 (8) 7 8 7 7 8 60 120 

8 7 8 (8) 8 8 7 8 
8 (8) 8 8 8 8 8 8 

(9) 8 8 8 8 8 8 9 
9 8 (9) 8 9 8 8 9 
9 8 9 (9) 9 9 8 9 70 140 

I 

1/ Reservoir elevation 638. 
/~' 

I NOTE: Values in parenthesis may be 1 increment less than indicated. For 
~/ example: (2) means 2 or 1 increments 

(3) means 3 or 2 increments. 
Source: Walla Walla District - Fish Facility Operation and Maintenance 
Plan, Appendix C - Operating Standards for Adult Fish Passage Facilities. 
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8-03. Flood Contro,l Plan. Flood control is not a planned project 
function becaus,e tittle Goose is operated as a run-of-river project with 
a small amount of usable storage. However, with extremely ;higl1 fore
casted inflow conditions at Lower Granite, the NPD Reservoir Control 
Center may consider drawing down Little Goose, Lower Monumental, and Ice 
Harbor Reservoirs in advance of increased discharges from Lower Granite 
in order to provide some space in the Lower Snake River System if such a 
system regulation plan provides benefits for flood control and power 
generation at downstream locations on the Snake and the Columbia Hivers. 

A flood period on the Lower Snake is defined as a period when Lower 
Granite inflows will reach 120,000 cfs and when these flows have the 
potential to increase substantially and remain above 120,000 cfs for at 
least 24 hours because of past or forecasted meteorological events. The 
intent of the flood control plan is to allow the RCC some flexibility and 
judgment in the operation of lower Snake River reservoir system. 

8-04. Fish and Wildlife Plan. 

a. Background. Every spring juvenile salmon and steelhead smolts 
1 eave spawning grounds and hatcheries on the Co 1 umbi a and Snake Rivers 
and begin their downstream migration to the Pacific Ocean. These young 
fish depend on river currents to carry them downstream. The many hydro
e 1 ect ric darns constructed on these rivers have resulted in adverse sur
vival conditions for these smolts due to: (1) increased travel times to 
the ocean caused by slower flows in reservoirs and (2) restricted 
downstream fish movement past the dams. 

The spring runoff of 1973, which was one of the lowest droughts 
of record, brought about a heightened awareness of the prob 1 ems facing 
juvenile fish during their migration past Columbia and Snake River dams. 
During the 1973 spring runoff period, migrating j uveni 1 e fish suffered 
heavy mortalities as a result of (1) the extended transit time through 
the system and (2) the fact that most fish passed through th~ turbine 
units of the dams. A Committee on Fishery Operations {COFO) was 
established in 1975 to coordinate the effort to provide for the protec
tion of juvenile fish within a balance of reduced firm power and ~dverse 
impacts on other uses of the water resource. Definitive steps were taken 
to assist juvenile fish passage during the 1977 drought which was more 
severe than the one in 1973. The COFO continued to coordinate the annual 
Juvenile Fish Passage Program through 1982. 
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In November 1982, the Northwest Power Planning Counci 1, under 
guidelines of the Pacific Northwest Electric Power Planning and Conser
vation Act of 1980 (Regional Act, PL 96-501), developed the first regional 
Fish and Wildlife Program for the Columbia River and its tributaries. 
The Fish and Wildlife Program, amended in October 1984, proposes develop
ment of an interim regional plan to coordinate, refine, and develop 
operations and facilities for protecting these migrating fish and 
improving migration conditions. The North Pacific Division, Corps of 
Eng~ineers is responsible for developing and implementing the Juvenile 
Fish Passage Plan for Corps of Engineers projects. 

b. Lower Snake River Fish and Wildlife Program. 

( 1) Lower Granite Water Budget. The Water Budget is a recom
mended amount of water specifically reserved for the enhancement of flows 
at Lower Granite Dam to aid in the spring migration of smolts through the 
Low~r Snake River reservoir system. This Water Budget may be used during 
the 15 April to 15 June period when the major smolt migration is occurring 
at Lower Granite Dam, hence the water budget approach rather than a mini
mum flow requirement to enhance spring migration conditions. A total 
Water Budget of 20 Kcfs-months (1.19 MAF) has been recommended for shaping 
spring flows under the Columbia River Basin Fish and Wildlife Program 
developed by the Pacific Northwest Power Planning Council in 1982 and 
amended in 1984 and.1987. 

In most years, the Water Budget flows wi 11 be the result 
of runoff from uncontrolled drainage basins above Lower Granite because 
of the limited amount of water available from storage in Dworshak and 
Brownlee Reservoirs with which to control the lower Snake River flows. 
If the Snake River flows at Lower Granite Dam are not adequate (less than 
85 Kcfs) to move fish quickly through the reservoir, additional water may 
be released from upstream reservoirs (Dworshak and Brownlee), if 
available. 

Under the Lower Granite Water Budget Implementation Pro
cedure developed by the Engineering Division of NPD Corps of Engineers, a 

sliding scale based on the Lower Granite April-July runoff volume fore
cast is used to determine the vo 1 ume of water to be a 11 ocated from 
upstream reservoirs (Dworshak and Brownlee) for the Lower Granite Water 
Budget. Idaho Power Company's participation (use of Brownlee storage) in 
the Lower Granite Water Budget is still under negotiation with BPA. 
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Water Budget flows at Lower Granite will be an operational 
consideration whenever requested during the 15 April to 15 June period. 
Requests for Water Budget flows will originate from fish and wildlife 
agencies and tribes through two Fish Passage Managers. These m~nagers 

will be the primary points of contact between the power system operators 
and the fish and wi 1 dl i fe agencies and tribes on matters concerning the 
water budget and fish passage. The flow requests must be greater than 
average weekly firm power flows and less than 140 Kcfs. For Water'Budget 
accounting purposes, the Power Planning Council has used firm power flows 
for Lower Granite Dam as follows: 

Period 

15 Apr - 30 Apr 
1 May - 31 May 
1 Jun - 15 Jun 

Average Weekly Firm Power 
Flows (Kc fs) 

50 
65 
60 

(2) Fishery Regulation. Since Lower Granite, Little Goose, 
Lower Monumental, and Ice Harbor are operated as run-of-river projects, 
The Water Budget flows provided at Lower Granite from the use of Dworshak 
and Brownlee storage will be passed through the lower Snake River reser
voir system and into the lower Columbia River. 

(a) Water Budget Regulation. During a year when the Lower 
Granite runoff volume inflow forecast for April-July is 23.0 MAF or less, 
the use of upstream reservoir storage for providing Water Budge~ flows 
wi 11 be coordinated by the NPD RCC. The RCC and Fish Passage Managers 
will jointly monitor the runoff and juvenile migration and may by,mutual 
agreement modify the minimum level of flow at Lower Granite if necessary. 
The RCC will be responsible for coordinating releases from upstream 
storage to the extent that water is available for shaping fish flows at 
Lower Granite. The regulation objectives will be to provide well-timed 
flows from upstream reservoirs in addition to the uncontrolled spring 
runoff to aid and enhance migration. Total water available for Water 
Budget requests above uncontrolled runoff is provided from Dworshak and 
Brownlee storage under the following conditions: 

1. Brownlee storage may be available to meet Lower 
Granite Water Budget requests if such releases are agreeable to Idaho 
Power Company. 
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2. Water from Dworshak for shaping Water Budget flows 
at Lower Granite may be used to maintain average weekly flows of at least 
85 Kcfs at Lower Granite. Additional water may be available from Dworshak 
to provide extended flows up to 140 Kcfs if Dworshak refill is not jeop
ardized and the Corps is not collecting and transporting juvenile fish at 
Lower Granite or Little Goose. 

3. Water Budget requests may not be implemented if 
they conflict with other nonpower constraints at Dworshak. The severity 
of the conflict wi 11 be analyzed by the NPD RCC and appropriate action 
taken, with documentation of the basis of the decision forwarded to the 
Fish Passage Managers. 

{b) Non-water Budget Regulation. During a year when the 
Lower Granite runoff volume inflow forecast for April-July is greater 
than 23.0 MAF and the reservati on of water for the Water Budget is not 
required at Dworshak, the RCC would still coordinate the regulation of 
releases from Dworshak and Brownlee to the extent that water is available 
for flow augmentation at Lower Granite. 

c. Juveni 1 e Fish Transportation Program. · In addition to the juve
nile fish passage facilities for moving fish past the dam during their 
downstream migration, a program exists whereby barges and trucks are used 
to transport fish collected at Lower Granite, Little Goose, and McNary to 
points below Bonneville Dam. This program is a means of decreasing travel 
times in the river and eliminating passage mortality at downstream proj
ects. When fish are diverted at the power intakes into the bypass system 
and juvenile collection system, the capability exists to either allow 
them to enter the bypass for discharge be 1 ow the dam or to divert them 
to holding areas for loading into trucks and barges. The facilities at 
Lower Granite Dam are used mostly for co 11 ect ion, and bypass capabi 1 ity 
is used only when the co 11 ect ion faci 1 i ty rna 1 functions, speci a 1 studies 
are being conducted, or ftsh numbers make transportation unfeasible. 

The juvenile fish passage facilities are described in paragraph 
3-03.b{8){b). From 1 April to the end of the transportation season, 
Lower Granite's juvenile fish facilities will be operated according to 
criteria in the Walla Walla District - Fish Facility Maintenance Plans, 
Appendix D - Operating Standards For Downstream Migrant Fish Passage 
Facilities and the Fish Transportation Oversight Team's {FTOT) Annual 
Work Plan for transport operations at Lower Granite, Little Goose, and 
McNary Dams. 
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Spillway releases may be required during the outmigration period 
to facilitat.e fish passage past the dam if problems develop with the 
bypass system, juvenile collection system, or transport operations. This 
is separate from the Water Budget, which is only intended to facilitate 

1 

migration downstream between the dams. 

8-05. Power Plan. Little Goose project is operated for power within the 
foregoing pondage and release limitations and in accordance with a working 
agreement between the Corps of Engineers and BPA, the marketing agency 
for Federally generated power in the Pacific Northwest. Power scheduling 
for Little Goose is accomplished by BPA in coordination with NPD Corps 
of Engineers. To implement scheduling and maintain optimum operating 
conditions, close coordination between the Little Goose and McNary 
powerplant operators and the BPA dispatchers is essential. Routine power 
operations are remotely controlled from McNary through the system optimizer 
controller, which can also remotely control Ice Harbor, Lower Monumental, 
and Lower Granite projects. Discussion of overall coordinated operation 
of the Northwest Federal Power System is presented in the Columbia River 
Basin Master Water Control Manual dated December 1984. 

Load factoring may be accomplished by making use of the 49,000 acre
feet of storage between elevations 633 and 638 when the reservoir inflow 
is less than powerplant hydraulic capacity and downstream projects accom
modate the extra flow. The discharge capacity of the powerplant is about 
130,000 cfs in the range of normal operating head. 

Generally, the power units will be operated to provide maximum over
all powerplant efficiency. This will be in the interest of smooth and 
efficient turbine operation and also will provide more satisfactory con
ditions for any downstream migrating fingerling fish which pass ~hrough 

the turbines. Turbine unit operating priority is 1, 2, 3, and then 4 
through 6. All operations will be within the safe limitations of the 
equipment as set forth in the Operations and Maintenance Manu a 1. The 
BPA dispatcher will be notified of any emergency which may affect power 
production and the 'estimated time to restore conditions to normal. 

In the event of a transmission system breakup which would leave 
Little Goose project the only major generating facility on an isolated 
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segment of the BPA system, a maximum effort wi 11 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-percent overload and to utilize 
somewhat more than the norma 1 5-foot reservoir operating range. 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. 

8-06. Navigation Plan. Operation for navigation, a major project func
tion, consists essentially of making the necessary lockages. Normally, 
navigation requirements are met when the project operates within normal 
operating levels (638 to 633) for multipurpose project functions. How
ever, special navigation requirements are met by special regulation of 
pool levels. 

The lock facilities are operable at the full range of normally 
experienced ri verfl ows. 
set forth in Exhibit 8-1. 

The navigation regulations and procedures are 
The locks at the dams 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. A callout list for use in case of unscheduled closure 
of the lock facilities or other navigation matters is provided in Table 
B-1, Exhibit 8-1. 

Water which is passed through the dam by 1 ockages is accounted for 
and reported. A lockage requires approximately 15 to 30 minutes, varying 
somewhat with head and other factors. The following tabulation shows the 
relationship between head and volume in a lockage expressed in acre-feet 
and equivalent cfs averaged over a 1-hour period. 

Head Lockage Volume 
(feet) (acre-feet) (cfs-hour) 

104 150 1814 
100 144 1744 
96 138 1675 
92 133 1605 
88 127 1535 
84 121 1465 
80 115 1396 
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8-07. Recreation Plan. The plan of operation of Little Goose project 
does not speci fica 11 y pro vi de for speci a 1 regulation of the reservoir in 
the interest of recreation. The recreation facilities are construc~ed to 
accommodate the 5-foot reservoir fluctuations between elevations 633 and 

! 

638 measured at the dam. Under speci a 1 conditions and when clearly not 
detrimental to other interests, it may be permissible to reguJate the 
reservoir in the special interest of recreation for short periods. 

8-08. Special Operations. Special reservoir regulation activities, 
which are not considered normal reservoir regulation activities, will be 
required from time to time. Such reservoir regulation plans for special 
activities would be developed within the normal operating lim,its and 
constraints of the project, which are explained in paragraph 8-02, "Major 
Constraints... Requests for special operations that are not within the 
normal operating criteria of the project will be evaluated and approved 
or denied by RCC in consideration of real-time or current conditions. 

8-09. PubliG Notices. P~plic notices will be issued only when there is 
a pronounced departure from normal operating procedure or an unusual 
development which will require scheduled special reservoir operations 
that will be of concern to public activities. Public notices will not be 
issued for conditions which are of little significance to the p~blic or 
navigation i~terests. Public notices pertaining to Little Goose project 
will be issu~d by Operations Division of the Walla Walla District, Corps 
of Engineers. Public information releases to newspapers, radio stations, 
and television stations will normally be issued by the Public Affairs 
Officer of the Walla Walla District and/or Granite-Goose Project 
Engineer. 

8-10. Standing Instructions. The following is a list of standing 
instructions for reservoir regulation under normal conditions, e~ergency 
conditions, and communication outage. 

a. Normal Conditions. Little Goose will be regulated according to 
c ri teri a and procedures in this Water Contra 1 Manu a 1. The fo 11 owing 
tabulation lists key paragraphs in this Water Control Plan Section ·for 
normal operation: 
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*** 

Paragraph 

8-02. Major Constraints 
a. Lake Elevation Limits ••••••••••••••••••••••••••••• 8-1 
b. Minimum Discharge ••••••••• ~ ••••••••••••••••••••••• 8-1 
c. Rate of Change of Discharge ••••••••••••••••••••••• 8-2 
d. Spillway Operation ••••••••••••••••••••••••••••••• 8~2 

8-04. Fish and Wildlife Plan 
a. Background •••••••••••••••••••••••••••••••••••••••• 8-4 
b. Lower Snake River Fish and Wildlife Program ••••••• 8-5 

_(1) Lower Granite Water Budget ••••••••••••••••••• 8-5 
(2) Fishery Regulation ••••••••••••••••••••••••••• 8-6 

c. Juvenile Fish Transportation Program ••••••••••••• 8-7 
8-05. Power Plan •••••••••••••••••••••••••••••••••••••••••••• 8-8 
8~06. Navigation Plan *** .................................. 8-9 

Instructions and procedures for lockage of vessels are contained 
in Exhibit 8-1, Navigation Regulations. Table B-1 in Exhibit 8-1 
shows a 1 i st of personne 1 and companies to notify in the event of 
unscheduled navigation matters. 

b. Emergency Conditions. Emergency conditions are unforeseen and 
cannot be completely provided for in this Water Control Manual. General 
instructions are summarized as follows: 

• Refer to pages iv through v (pink sheets in the front of this 
manual) for telephone numbers and guidelines on emergency conditions. 

• If the nature of the emergency requires immediate action to 
prevent 1 oss of 1 i fe and property, the Project Engineer wi 11 take the 
necessary action and report all circumstances to the Walla Walla District•s 
Chief of Operations Division as soon as possible. 

c. Communications Outage. In the event of normal telephone and CBT 
systems outage, communication between the project and the RCC wi 11 be 
established via the Walla Walla District radio system. 
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IX - EFFECT OF WATER CONTROL PLAN 

9-01. General. The various water control plans are intended as a means 
of outlining project regulation and/or management practices that maximize 
benefits derived from project functions. These water control plans pro
vide for safe operation, power generation, recreation, fish and wildlife, 
and.navigation. Overall benefits and effects from the project include: 

a. Production of hydroelectric power. 

b. Water-oriented recreational opportunities for the public. 

c. Enhancement of economic productivity in the region with slack
wat~r navigation to Lewiston. 

d. Impact upon fish and wildlife habitat by altering 37.2 miles of 
free-flowing river and associated canyon bottom lands. 

The benefits and effects of the various water control plans will be dis
cussed in the following paragraphs. 

9-02. Flood Control. Since Little Goose is operated as a run-of-river 
project, the amount of reservoir storage is small compared to the volume 
of flow in the river and, as a result, riverflow passing the dam would not 
be significantly reduced by reservoir routing. However, the cumulative 
of drawing down Lower Granite and downstream reservoirs in advance of 
flood peaks would have some moderating effect on the flood peak at 
downstream locations on the Snake and Columbia Rivers. 

9-03. Fish and Wildlife. 

a. Fish Passage. The two major fish migration events in the life 
cycle of anadromous fish include the downstream juvenile migration to the 
ocean and years later the upstream adult migration to spawning grounds. 
Little Goose Dam is a major physical barrier that anadromous fish must 
move past when migrating both up and down the Snake River. As a result, 
fish facilities were provided at the project to aid migrating adults and 
juveniles. A fish ladder at the project is effective in providing 
passage past the dam for upstream migrating fish. A bypass system is 
also effective in moving juveniles rapidly past the dam during their 
downstream migration. The juveni 1 es that do not go through the bypass 
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system will either pass over the spillway if water is being spilled or 
being drawn through the turbines. The juvenile passage through the 
turbines is hazardous because juveniles are subjected to extreme pressure 
differences and impacts in the turbines that can easily result fn 'injury 
or death. A mechanical device called a submersible traveling s,.cr~en is 
used to divert fish out of turbine intakes and into gatewells frtom where 
they continue their passage through the bypass system. Physical t 1ransport 
by truck or barge is another method of helping juveniles downstre~m and 
survival rates have been found to be higher for transported fish. Juyenile 
survival rates will increase with improvements to the fish bypass and 
collection facilities and physical transport methods. 

b. Flow Augmentation for Downstream Migrants. In addition t6 fish 
passage facilities and physical transport, well-timed and increased flows 
through the Little Goose Reservoir will also contribute to greater sur
vival rates for outmigrating fish. The effects of the slow-moving current 
through the reservoir on juveniles include increased migration time, 
increased stress, favorable conditions for predators, and warmer water 
conditions. Flow augmentation at Lower Granite by water budget releases 
from upstrea~ storage reservoirs will help to shape the flow pattern on 
the lower Sn~ke River during the critical migration period (15 April to 
15 June) in order to move juveniles quickly and safely downstream. 

The Corps does not plan to augment flows at Lower Granite for 
implementation of the Water Budget where it would cause spill at Lower 
Granite Dam and Little Goose Dam. Hydraulic capacity of the powerplant 
is approximately 130,000 cfs. However, if problems develop with the 
juvenile bypass and collection facilities, spill specifically separate 
from the Water Budget flow may be required to aid juveniles in P?Ssing 
the dam. The volume of water required for Water Budget flow may be 
drawn from storage in Dworshak and Brownlee if available. The effect on 
Dworshak and Brownlee is a reduction of the FELCC, which will also affect 
the FELCC of the entire Federal Columbia River Power System. 

9-04. Hydroelectric Power. Power produced by Little Goose goes into the 
Northwest Power Pool where it is used to meet system needs. This -power 
generation helps to meet the power needs of the Pacific Northwest at a 
cost considerably lower than would be possible using fossil fuels •. The 
addition of Lower Granite to the system also produces more dependability 
in the power system since it can help meet power demands in the event 
that the generating ability of another facility ts impaired. 
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9-05. Navigation. The regulation of Little Goose for navigation has a 
considerable effect on the economy of the region and of the Lewi stan
Clarkston area. Prior to the building of the Lower Snake River navigation 
system, it was possible, though difficult, to navigate the river as far 
up as Lewiston. In the last few years before the system was finished, 
water traffic had almost ceased since it was more economical to ship 
commodities by railway or truck. However, completion of the system made 
it possible to easily and economically transport commodities from interior 
areas of the basin by water. Major shipping facilities in Lewiston and 
Clarkston and along the reservoir handle bulk commodities such as grain 
and fertilizer, which are considerably cheaper to transport by barge. 

9-06. Recreation. The Little Goose project has greatly improved the 
recreation opportunities for the region • s major population centers of 
Lewiston-Clarkston and Moscow-Pullman. The relatively stable pool levels 
provided by operation between elevations 638 and 633 for primary project 
functions of power generation and navigation provide excellent conditions 
for reservoir recreation activities. Project recreation activities 
include boating, water skiing, swimming, picnicking, and camping. These 
opportunities enhance the quality of life for people in the region. 

9-07. Water Quality. The water quality in Little Goose Reservoir is 
influenced rna in ly by the fo 11 owing factors: 

a. The water qua 1 i ty of the inflows from the Snake and Clearwater 
Rivers. 

b. The ability of the cities of Lewiston and Clarkston and the 
Potlatch Corporation to meet state and Federal effluent treatment 
standards. 

c. Changes in water quality by impoundment in Lower Granite 
Reservoir immediately upstream. 

The regulation of Little Goose Reservoir to provide optimum con
ditions for primary project functions of power generation and navigation, 
while providing the best possible conditions for other project purposes 
of fish and wildlife and recreation has not resulted in prolonged adverse 
effects on the water quality of the reservoir to date. The growth of 
algae in Lower Granite Reservoir has somewhat alleviated this problem in 
downstream reservoirs, by decreasing the nutrient levels passing the dam. 
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lower Granite also traps much of the sediment carried by the river, and 
thus improves water quality in Little Goose. Water contact activities 
such as water skiing, swimming, and fishing have not been seriously 
affected as a result of the water quality in the reservoir. 

9-08. Flood Frequencies. 

a. Snake River at Lower Granite. Plate 9-1 shows frequency curves 
for natural peak discharges and regulated peak discharges for tihe Snake 
River at Lower Granite Dam, which is immediately upstream of Little 
Goose. Si nee runoff between these points is ins i gni fi cant, runoff at 
Little Goose is essentially identical. These frequencies were computed 
by CENPD-EN-WM-HES in May 1978. The frequency curve for natural discharges 
is based on the station record from 1894-1975 (81 years), which is 
adjusted ror irrigation depletion and storage and extended by correlation 
with 1858-1975 (117 years) Columbia River at The Dalles station record. 
The frequency curve for regulated discharge is based on the 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, the high runoff years of 1972 and 1974. Data from Plate 9-1, 
Snake R1ver at Lower Granite Frequency Curves, are summarized in the 
following tabulation: 

MAXIMUM ANNUAL PEAK DISCHARGE FREQUENCIES 

Average 
Exceedence Recurrence Unregulated Regulated 
Probability Interva 1 Discharge Discharge 

(Percent) (Years) (Cfs) (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 
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b. Columbia River at The Dalles. Plate 9-2 shows frequency curves 
for natural and regulated peak discharges for the Columbia River at The 
Dalles. These curves were computed by CENPD-EN-WM-HES in June 1987. The 
frequency curve for natural discharges is based on the 1858-1985 (127 
y~ars) period. Observed flows ~ave been adjusted for irrigation depletion 
storage. The frequency curve for regulated discharges is based on 1985 
1 eve 1 of storage deve 1 opment and 1985 1 eve 1 of i rri gat ion depletions. 
Data from Plate 9-2, Columbia River at The Dalles, frequency curves are 
summarized in the following: 

MAXIMUM ANNUAL PEAK DISCHARGE FREQUENCIES 

Average 
Exceedence Recurrence Unregulated Regulated 
Probability Interva 1 Discharge Discharge 

(Percent) (Years) (Cfs) (Cfs) 

Standard Project Flood 1,550,000 840,000 
1 100 1,000,000 670,000 
2 50 950,000 620,000 
5 20 880,000 550,000 

10 10 810,000 500,000 
20 5 730,000 450,000 
50 2 580,000 365,000 
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LITTLE GOOSE LOCK AND DAM - WATER CONTROL MANUAL 

TABLES 

No. ~ge 

3-1 Little Goose Mean Unit Performance Rating Table 
3-2 Gated Spillway Rating Table 
3-3 Reservoir Storage Capacity 
4-1 Summary of Climatological Data - Representative For 

Little Goose Damsite 
4-2 Summary of Runoff and Discharge Data - Snake River 

near Clarkston, Washington 
4-2A Summary of Runoff and Discharge Data - Lower Granite Reservoir 

Computed Regulated Inflows 
4-3 Summary of Runoff and Discharge Data - Little Goose Reservoir 

Computed Regulated Inflows 
4-4 
8-1 

Regulated Monthly Inflow Volume in 1,000 Acre-Feet 
Little Goose Spill Pattern - 1 March - 31 December 8-3 
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TABLE 3-2 

LITTLE GOOSE DAM 
GATED SPILLWAY RATING TABLE 

POOL ELEVATION - M.S.L. 

( 

---------------------------------------------------------------------------------------------------------------------------------------------------------~----
STOP 1_/ GATE Jj REVC }_/ 632.0 632.5 633.0 633.5 634.0 634.5 635.0 635.5 636.0 636.5 637 .• 0 637.5 638.0 638.5 639.0 

----------------------------------------------------------------------------------------------------------------~---------------------------------------------

Flow Under One Gate in 1,000 cfs 
1 0.95 12.9 1. 74 1. 75 1. 75 1. 76 1.77 1. 78 1. 79 1.80 1.80 1.81 1.82 1.83 1.84 1.84 1.85 
2 1.98 25.9 3.61 3.62 3.64 3.66 3.68 3.69 3.71 3.73 3.75 3.76 3.78 3.80 3.8~ 3.83 '· 3.85 
3 3.07 38.9 5.57 5.60 5.63 5.65 5.68 5. 71 5.74 5.76 5.79 5.81 5.84 5.87 5.89 5.92 5.95 
4 4.16 51.9 7.52 7.55 7.59 7.63 7.66 7.70 7.74 7.77 7.81 7.85 7.88 7.92 7.95 7.99 8.02 
5 5.25 64.9 9.45 9.49 9.54 9.59 9.64 9.68 9.73 9.78 9.82 9.87 9.91 9.96 10.00 10.05 10.09 

6 6.35 77.9 11.38 11.44 11.49 11.55 11.61 11.66 11.72 11.78 11.83 11.89 11.95 12.00 12.06 12.11 12.17 
7 7.45 90.9 13.29 13.36 13.43 13.50 13.56 13.63 13.70 13.76 13.83 13.90 13.96 14.03 14.09 14.16 14.22 
8 8.57 103.9 15.22 15.30 15.38 15.46 15.54 15.62 15.70 15.77 15.85 15.93 16.00 16.08 16.15 16.23 16.30 
9 9.68 116.9 17.12 17.21 17.30 17.39 17.48 17.57 17.66 17.75 17.83 17.92 18.01 18.09 18.18 18.26 18.35 

10 10.84 129.9 19.09 19.19 19.30 19.40 19.50 19.60 19.70 19.80 19.89 19.99 20.09 20.19 20.28 20.38 20.48 

11 12.02 142.9 21.08 21.19 21.31 21.42 21.53 21.64 21.75 21.87 21.98 22.08 22.19 22.30 22.41 22.52 22.62 
12 13.21 155.9 23.06 23.18 23.31 23.44 23.56 23.68 23.81 23.93 24.05 24.17 24.29 24.41 24.53 24.65 24.77 
13 14.39 168.9 25.01 25.15 25.29 25.42 25.56 25.70 25.83 25.97 26.10 26.23 26.37 26.50 26.63 26.76 26.89 
14 15.58 181.9 26.96 27.11 27.26 27.42 27.56 27.71 27.86 28.01 28.15 28.30 28.45 28.59 28.73 28.88 29.02 
15 16.77 194.9 28.90 29.07 29.23 29.39 29.56 29.72 29.88 30.04 30.20 30.35 30~51 30.67 30.82 30.98 31.13 

16 17.95 207.9 30.82 31.00 31.18 31.35 31.53 31.70 31.88 32.05 32.22 32.39 32.56 32.73 32.90 33.06 33.23 
17 19.17 220.9 32.79 32.98 33.17 33.36 33.55 33.74 33.92 34.11 34.30 34.48 34.66 34.84 35.03 35.21 35.39 
18 20.41 233.9 34.78 34.98 35.19 35.40 35.60 35.80 36.00 36.20 36.40 36.60 36.80 36.99 37.19 37.38 37.58 
19 21.66 246.9 36.79 37.01 37.24 37.46 37.67 37.89 38.11 38.32 38.54 38.75 38.96 39.17 39.38 39.59 39.80 
20 22.91 259.9 38.79 39.03 39.27 39.50 39.74 39.97 40.20 40.43 40.66 40.89 41.12 41.34 41.56 41.79 42.01 

21 24.16 272.9 40.82 41.08 41.33 41.58 41.83 42.08 42.33 42.57 42.82 43.06 43.30 43.54 43.78 44.02 44.25 
22 25.41 285.9 42.85 43.12 43.39 43.66 43.93 44.19 44.46 44.72 44.98 45.24 45.50 45.75 46.01 46.26 46.51 
23 26.65 298.9 44.85 45.14 45.43 45.71 46.00 46.28 46.56 46.84 47.11 47.39 47.66 47.93 48.21 48.47 48.74 
24 27.89 311.9 46.88 47.19 47.49 47.79 48.10 48.39 48.69 48.99 49.28 49.57 49.86 50.15 50.44 50.72 51.01 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
1/ Increment stops; reading on bidirectional digital counter. 
2.; Nominal gate opening, feet; vertical distance, gate seal to gate; average of 8 bays. 
}_! Revolution counter reading. 



TABLE 3-3 

Little Goose Water Control Manual 
RESERVOIR STORAGE CAPACITY 

Reservoir Capacity in Acre-feet 
Res. Inflow 30,000 cfs or less 100,000 cfs 200,000 cfs 

. Poo 1 E 1 ev. Volume Diff. Volume Diff. Volume Diff. 

632.0 506,700 960 507,800 940 511,200 900 
632.1 507,660 508,740 512,100 
632.2 508,620 509,680 513,000 
632.3 509' 580 510,620 513,900 
632.4 510,540 511,560 514,800 
632.5 511,500 512,500 515,700 
632.6 512,460 513,440 516,600 
632.7 513,420 514,380 517,500 
632.8 514,380 515,320 518,400 
632.9 515,340 516,260 519 '300 
633.0 516,300 970 517,200 950 520,200 940 
633.1 517,270 518,150 521,140 
633.2 518,240 519 '100 522,080 
633.3 519,210 520,050 523,020 

~--- ---...""" 633.4 520' 180 521,000 523,960 
633.5 521,150 521,950 524,900 
633.6 522 '120 522,900 525,840 
633.7 523,090 523,850 526,780 
633.8 524,060 524,800 527,720 
633.9 525,030 525,750 528,660 
634.0 526,000 970 526,700 960 529 '600 950 
634.1 526,970 527,660 530,550 
634.2 527,940 528,620 531,500 
634.3 528,910 529,580 532,450 
634.4 529,880 530,540 533,400 
634.5 530,850 531,500 534,350 
634.6 531,820 532,460 535,300 
634.7 532 '790 533,420 536,250 
634.8 533,760 534,380 537,200 
634.9 .A 534,730 535,340 538,150 
635.0 535,700 970 536,300 980 539,100 960 
635.1 536,670 537,280 540,060 
635.2 537,640 538,260 541,020 
635.3 538,610 539 '240 541 '980 
635.4 539' 580 540,220 542,940 
635.5 540,550 541,200 543,900 
635.6 541 '520 542,180 544,860 
635.7 542,490 543' 160 545 '820 
635.8 543,460 544' 140 546,780 
635.9 544,430 545' 120 547,740 
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TABLE 3-3 (Continued) 

Little Goose Water C6ntrol Manual 
RESERVOIR STORAGE CAPACITY 

Reservoir Capacity in Acre-feet 
Res. Inflow 30,000 cfs or less 100,000 cfs 
Poo 1 E 1 ev. Volume Diff. Volume Diff. 

636.0 545,400 980 546,100 1,000 
636.1 546,380 547,100 
636.2 547,360 548,100 
636.3 548,340 549 '100 
636.4 549,320 550,100 
636.5 550,300 551,100 
636.6 551,280 552,100 
636.7 552,260 553,100 
636.8 553,240 554,100 
636.9 554,220 555,100 
637.0 555,200 1,000 556,100 1,000 
637.1 556,200 557,100 
637.2 557,200 558,100 
637.3 558,200 559' 100 
637.4 559,200 560,100 
637.5 560,200 561,100 
637.6 561,200 562,100 
637.7 562,200 563,100 
637.8 563,200 564,100 
637.9 564,200 565,100 
638.0 565,200 1,000 566,100 1,000 
638.1 566,200 567,100 
638.2 567,200 568,100 
638.3 568,200 569,100 
638.4 569,200 570,100 
638.5 570,200 571,100 
638.6 571,200 572,100 
638.7 572,200 573,100 

200,000 cfs 
Volume Diff. 

548,700 980 
549,680 
550,660 
551,640 
552,620 
553,600 
554 '580 
555,560 
556,540 
557,520 
558,500 990 
559 '490 
560,480 
561,470 
562,460 
563,450 
564,440 
565,430 
566,420 
567,410 
568,400 990 
569 '390 
570,380 
571,370 
572,360 
573,350 
574,340 
575,330 
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Climatological 
Element 

Long:..term mean Dayton 1l~SW 1/ 
laCrosse 3ESE 2t 
Wawa wa i 2NW }.I 

Average maximum Dayton 1WSW 
LaCrosse 3ESE 
Wawawai 2NW 

Average minimum Dayton !WSW 
LaCrosse 3ESE 
Wawawai 2NW 

Highest recorded Dayton 1WSW 
LaCrosse 3ESE 
Wawawai 2NW 

Lowest recorded Dayton !WSW 
LaCrosse 3ESE 

Long-term mean 

Wawawai 2NW 

Dayton li~SW 

LaCrosse 3ESE 
Pleasant View if 

59 Years 
51 Years 
18 Years 

55 Years 
45 Years 
16 Years 

55 Years 
45 Years 
16 Years 

59 Years 
51 Years 
18 Years 

59 Years 
51 Years 
18 Years 

60 Years 
51 Years 
23 Years 

SUMMARY OF CLIMATOLOGICAL DATA 
REPRESENTATIVE FOR LITTLE GOOSE DAMSITE 

31.9 
30 

34.4 

39.1 
36.1 
41.3 

24.2 
21.9 
28.3 

70 
64 
64 

-22 
-29 
-9 

Temperature - degrees 

36.2 43 
34.6 42.2 
38.6 48 

43.9 53.1 
42.8 53.8 

47 56.7 

28.1 33.9 
26.8 32.1 
31.2 37.2 

71 
64 
71 

-22 
-30 
-6 

84 
80 
78 

16 

50.4 57.3 
49.4 56.2 
54.8 61.6 

62.4 70 
63.5 71.2 
67.5 75.7 

38.7 44.1 
35.8 41 
42.7 48 

93 
92 
96 

17 
8 

19 

99 
98 

103 

26 
23 
35 

Precipitation - inches 

2.39 1.92 2.15 1.57 1.4 
1.8 1.4 1.34 0.97 0.92 

1.18 1.3 1.18 1.03 1.15 

63 
62.5 
67.4 

77.2 
78.6 
81.4 

49.5 
46.9 
53.3 

105 
105 
109 

29 
26 
39 

70.4 
70.1 
76.6 

87.1 
88.9 
92.1 

54.5 
51.5 
60.3 

108 
110 
112 

32 
32 
45 

1.55 0.46 
1.19 0.3 
1.15 0.16 

69 
68 

74.8 

85.1 
87.2 
90.6 

53.7 
49.6 
58.6 

109 
106 
110 

32 
28 
42 

62.1 
60.7 
66.8 

75.3 
77 

81.6 

47.3 
43.2 

53 

100 
104 
105 

19 
15 
29 

0.27 0.81 
0. 26 0. 69 
0.14 0.63 

52.2 
50.4 
56.7 

64.3 
64.2 
67.5 

39.6 
35.8 

45 

92 
92 
94 

7 
0 

11 

40.3 
38.6 

43 

49.5 
47.8 
50.2 

32 
30.2 
35.5 

79 
71 
77 

-9 
-8 

1.92 2.42 
1.36 1.76 
1.13 1.47 

Maximum year Diyton !WSW 
LaCrosse 3ESE 
Pleasant View 

1882 
1927 
1948 

2.56 
2.2 
1.9 

6.16 1.97 
2.79 2.36 
1.98 0.37 

4.08 
0.62 
2.12 

1.93 
1.32 
2.91 

o. 77 
1.09 
1.69 

0.83 
0.14 

1.1 

0.14 
0. 37 
0.24 

0.94 4.14 
5.15. 2.14 
0. 54 0. 73 

2. 61 
4.62 
1.21 

Minimum year 

,Maximum monthly 

Dayton !WSW 
LaCrosse 3ESE 
Pleasant View 

Dayton lWSW 
LaCrosse 3ESE 
Pleasant View 

Minimum monthly Dayton !WSW 
LaCrosse 3ESE 
Pleasant View 

Maximum 24-hour Diyton 1WSW 
LaCrosse 3ESE 

Long-term mean 

Wawawai 2NW 

Dayton !WSW 
LaCrosse 3ESE 
Wawawai 2NW 

·Prevailing direction Kennewick 5/ 
Average speed G/ 
Highest speed "§_/ 

4:00 a.m. PST 
10:00 a.m. PST 
4:00 a.m. PST 

10:00 a.m. PST 

71 
l/ 
l/ 
It 

1944 
1944 
1939 

60 Years 
51 Years 
23 Years 

60 Years 
51 Years 
23 Years 

60 Years 
59 Years 
18 Years 

53 Years 
44 Years 
17 Years 

35 Years 
73 Years 
69 Years 

71 
l/ 
l/ 
It 

0.92 
0.55 
1.01 

6.23 
5.19 
4.64 

2.53 
1.71 
0.85 

6.16 
4. 92 
4.92 

0.82 0.31 
0.33 0.22 
0.24 0.34 

0.77 
0.28 
1.43 

5. 79 
4.5 

2.64 

2.19 
1.83 
0.45 

4.08 
3. 52 
2.17 

0.05 0.06 
0 0.1 

0.31 0.03 

o. 72 
0.49 
D. 21 

4.13 
4.59 
3.16 

D.12 
0.04 
0.21 

1.36 1. 7 2.08 1.23 2.12 
1.04 1.15 1.25 1.24 1.18 
1.47 1.61 2.5 1.15 1.26 

Snowfall - inches 

8.5 
7. 6 
2.4 

5.6 
4.5 
1.5 

2.5 
1 

0.3 

0.2 
0.2 

T 

T 
T 
0 

Wind speed - miles per hour 

sw 
7 

56 

sw 
7 

54 

sw 
8 

56 

sw 
9 

50 

SW 
9 

40 

1.13 
0.81 
0.35 

4.41 
3.28 
3.15 

0.07 
0.02 
0.1 

1.62 
1.2 

2 

0 
0 
0 

sw 
8 

60 

Mean relative humidity in percent 

80 
76 
74 
84 

80 
72 
64 
82 

70 
60 
46 
72 

68 
50 
38 
65 

66 
48 
35 
62 

64 
44 
34 
60 

T 
T 

0.12 

2.6 
1.84 
1.1 

T 0.91 
0.26 0.41 

0 0.2 

3.04 4. 79 
1. 78 5.15 
0. 76 2. 2 

0 0.01 
0 
0 

1.56 2.12 1.4 
1.01 1.02 1.19 
0.8 0. 75 2.08 

sw 
8 

57 

55 
36 
22 
46 

T 
0 

sw 
8 

50 

55 
38 
22 
46 

T 
T 
0 

w 
8 

40 

62 
46 
34 
58 

Notes: 1/ Diyton, Washington, elevation 1,557 feet, located about 19 miles south of damsite. 
2t LaCrosse, Washington, e 1 evation 1, 546 feet, 1 ocated about 15 mi 1 es north of dams it e. 
J/ Wawawai, Washington, elevation 657 feet, located about 32 miles east of damsite on Snake River. 
4t Pleisant View, Washington, elevation 1,650 feet, located about 16 miles southwest of damsite. 
S/ Kennewick, Washington, elevation 510 feet, located about 58 miles southwest of damsite. 

0.23 
0.3 

0.44 

4. 96 
3.63 
4.01 

1.48 
1.34 
1.4 

0.1 
0.4 

T 

sw 
7 

56 

70 
60 
50 
74 

1. 47 
1.22 
0.06 

5. 41 
5.1 

3.33 

0.04 
0.05 
0.01 

1. 99 
1.52 
1.82 

2 
1.4 
0.2 

w 
6 

54 

82 
73 
68 
84 

G/ Based on U.S. Weather Bureau records at Spokane, Yakima, and Walla Walla, Washington. 
I_! Developed from charts using 13 years of record at Yakima, 66 years of record at Spokane, and 25 years of record at 

Walla Walla, Washington; 13 years of record at Lewiston, Idaho, and 20 years of recorrl at Pencileton. Oreoon. 

35.2 
33.4 

38 

41.3 
38.8 
44.2 

27.6 
25.7 
32.1 

69 
65 
69 

-19 
-17 
-2 

50.9 
49.7 
55. 1 

62.3 
62.3 
66.3 

39.3 
36.8 
45.8 

109 
110 
112 

-22 
-30 
-10 

2. 72 19. 58 
2.18 14.17 
1.53 12.05 

7.12 33.52 
1.1 23.9 
2.4 17.19 

1.2 12.07 
0. 72 8. 58 
2.73 7.85 

7.93 
4.38 

3.2 

0.85 
0.61 
0.41 

2.06 
1.16 
1.64 

5.1 24 
5 20.1 

1.6 6 

w 
6 

70 

80 
76 
74 
85 

sw 
7. 6 
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TABLE 4-2 

SUMMARY OF RUNOFF AND DISCHARGE DATA 
.--~ 

Snake River near Clarkston, Washington 

Mean Daily Discharge 
Water Annual Runoff Maximum Minimum 
Year Station Name KAF Inches cfs Date cfs Date 

1894 RIPARIA 2/ ------ 409,000 1/ 5 JUN ------ ------
1910 BURBANK "Jj 49,000 8.43 252,000 23 MAR 11,800 26 AUG 

1911 BURBANK 42,200 7.26 242,000 15 JUN 15,600 2 SEP 
1912 BURBANK 49 '100 8.45 289,000 10 JUN 15,000 6 JAN 
1913 BURBANK 46,400 7.98 298,000 29 MAY 15,500 4 SEP 
1914 BURBANK 36,300 6.24 175,000 25 MAY 13,000 4 SEP 
1915 BURBANK 26,000 4.47 122,000 20 MAY 13,000 1 SEP 

1916 RIPARIA 46,500 8.38 230,000 20 JUN 15,200 1 OCT 
1917 RIP ARIA 46,300 8.35 256,000 30 MAY 16,200 3 SEP 
1918 RIPARIA 42,600 7.68 216,000 14 JUN 15,000 8 SEP 
1919 RIPARIA 28,900 5.21 167,000 30 MAY 10,900 28 AUG 
1920 RIPARIA 30,800 5.55 148,000 17 JUN 12' 300 1 OCT 

1921 RIPARIA 49,800 8.98 270,000 20 MAY 16,700 31 AUG 
1922 RIP ARIA 39,400 7.10 233,000 7 JUN 14' 500 24 SEP 
1923 ~I 32,800 5.91 179 '000 13 JUN 15,200 13 SEP 
1924 24,100 4.34 136,000 14 MAY 9,800 29 AUG 
1925 38,800 7.00 219 '000 22 MAY 15,200 11 AUG 

~----, 

1926 25,400 4.58 91,000 20 APR 11,300 3 AUG 
1927 41,500 7.48 245,000 9 JUN 16,800 29 AUG 
1928 45,600 8.22 271,000 27 MAY 16,100 3 SEP 
1929 RIP ARIA 27,000 4.87 155,000 25 MAY 13,100 9 SEP 
1930 RIP ARIA 25,000 4. 51 95,600 26 APR 13,100 2 SEP 

1931 RIPARIA 20,600 3.71 107,000 2 APR 10,600 14 AUG 
1932 RIPARIA 34,800 6.27 219,000 23 MAY 14,400 6 OCT 
1933 RIPARIA 32,700 5.90 245,000 11 JUN 
1934 RIPARIA 29,400 5.30 149,000 23 DEC 12,200 19 AUG 
1935 RIPARIA 25,020 4. 51 130,000 25 MAY 13,100 28 AUG 

1936 CLARKSTON~/ 31,460 5.72 213,000 16 MAY 12,200 20 DEC 
1937 CLARKSTON 22,310 4.06 110,000 19 MAY 10' 800 10 JAN 
1938 CLARKSTON 37' 540 6.82 214,000 29 MAY 15,200 1 OCT 
1939 CLARKSTON 27,320 4.96 144,000 4 MAY 14,000 21 AUG 
1940 CLARKSTON 28,810 5.23 125' 000 13 MAY 13,000 24 AUG 

1941 CLARKSTON 26,290 4.78 102,000 14 MAY 15,500 16 DEC 
1942 CLARKSTON 34,490 6.27 162,000 27 MAY 16,800 26 AUG 
1943 CLARKSTON 49 '030 8.91 208,000 20 APR 17,900 11 OCT 
1944 CLARKSTON 25,500 4.63 105' 600 16 MAY 16,400 13 SEP 
1945 CLARKSTON 30,800 5.60 148,000 7 JUN 16,100 14 DEC 

1946 CLARKSTON 37,860 6.88 166,000 20 APR 17,800 20 AUG 
1947 CLARKSTON 40,410 7.34 230,000 9 MAY 19 '000 21 AUG 
1948 CLARKSTON 46' 390 8.43 349 '500 29 MAY 20,200 16 SEP 
1949 CLARKSTON 48,390 6.97 243,100 17 MAY 17,200 3 SEP 
1950 CLARKSTON 42,730 7.76 200,000 17 JUN 19 '200 5 JAN 
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TABLE 4-2 (Continued) 

· SUMMARY OF RUNOFF AND DISCHARGE DATA 
Snake River near Clarkston, Washington 

Mean Daily Discharge 
Water Annual Runoff Maximum Minimum 
Year Station Name KAF Inches cfs Date cfs Date 

1951 CLARKSTON 43,060 7.82 179 '000 25 MAY 19 '200 16 SEP 
1952 CLARKSTON . 46,590 8.46 237,000 28 APR 20,700 27 AUG 
1953 CLARKSTON 37,710 6.85 226,000 14 JUN 15,600 30 NOV 
1954 CLARKSTON 35,320 6.42 204,000 21 MAY 20,500 10 SEP 

·. 1955 CLARKSTON 30,890 5.61 199,000 13 JUN 17 '500 10 SEP 

1956 CLARKSTON 48,460 8.80 277,100 25 MAY 20,400 5 OCT 
1957 CLARKSTON 42,700 7.76 293,800 20 MAY 18,300 31 JAN 
1958 CLARKSTON 37,470 6.81 239,800 22 MAY , 9,320 ]_/ 3 SEP 
1959 CLARKSTON 36,760 6.68 167,600 7 JUN 13,400 8 OCT 
1960 CLARKSTON 35,180 6.39 157,400 5 JUN 15,900 22 AUG 

1961 CLARKSTON 30,000 5.45 168,000 27 MAY 13,000 15 AUG 
1962 CLARKSTON 32,680 5.94 133,000 26 MAY 17,500 10 SEP 
1963 CLARKSTON 34,940 6.35 150,400 25 MAY 18,100 2 SEP 
1964 CLARKSTON 37,720 6.86 240,300 9 JUN 17,900 7 OCT 
1965 CLARKSTON 53,130 9.66 227,000 21 APR 20,820 22 AUG 

1966 CLARKSTON 27,110 4.93 111,000 8 MAY 14,400 22 AUG 
1967 CLARKSTON 33' 790 6.14 205,000 24 MAY 15,500 22 AUG 
1968 CLARKSTON 31,100 5.65 129,000 4 JUN 16,100 11 OCT 
1969 CLARKSTON 42,010 7.63 187,000 20 MAY 17 '100 29 AUG 
1970 CLARKSTON 38,180 6.94 227,000 7 JUN 18,300 1 SEP 

1971 CLARKSTON 54,340 9.87 253,000 30 MAY 20,000 27 AUG 
1972 CLARKSTON 50,660 9.20 237,000 2 JUN 19 '900 11 SEP 
1973 §_I 25,750 4.68 96,000 19 MAY 14,850 26 AUG 
1974 57,410 10.43 332,000 18 JUN 20,750 9 SEP 

Average 8/ 37,000 6.65 200,000 16,000 
Maximum - 57,410 10.43 409,000 l/ 1894 24,100 1975 
Minimum 20,600 3.71 91,000 1926 9,320 ]_/ 1958 

1/ Computed by the U.S. Geological Survey from high water marks. 
2! Drainage area at Riparia is 104,000 square miles. 
3! Drainage area at Burbank is 109,000 square miles. 
!I Estimated from discharge records of Snake River at Oxbow, Salmon River at 

Whitebird, and Clearwater River at Kamiah, and from stage records at 
Lewiston for 1923-1928. 

5/ Drainage area for Snake River near Clarkston is about 103,200 square miles. 
""§_! Estimated from Snake River at Anatone and Clearwater River at Spalding for 

1973-1974 mean daily discharges. 
7/ Minimum extreme discharge is 6,660 on 2 Sept. 1958. 
~I Average for period water years 1910-1974. 

Notes: 1. Data source U.S. Army Corps of Engineers, Walla Walla District, 
Hydrology Branch. 

2. Gage discontinued December 1972. 
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Water 
Year. 

1975 2/ 
1976 -· 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 
1986 

Average 
Maximum 
Minimum 

TABLE 4-2A 

· SUMMARY OF RUNOFF AND DISCHARGE DATA 
Lower Granite Reservoir Computed Regulated Inflows 1./ 

Mean Daily Discharge ---Annual Runoff Maximum Minimum 
KAF Inches ~/ cfs Date cfs Date 

50,780 
20,430 
40,370 
30,970 
32,810 

33,920 
51,000 
48,400 
54,750 
35,280 
44,320 

40,270 
54,750 
20,430 

9.20 
3.70 
7.31 
5.60 
5.94 

6.15 
9.24 
8.77 
9.92 
6. 39 
8.03 

7.30 
9.92 
3.70 

77,300 
92,800 
62,200 
48,800 
41,200 
33,200 

76,100 
05,600 
94,300 
44,800 
24,400 
11,000 

68,000 
44,800 
62,200 

7 JUN 
11 MAY 
3 MAY 
9 JUN 

25 MAY 
13 JUN 

10 JUN 
18 JUN 
29 MAY 
31 MAY 
8 Jun 
1 Jun 

1984 
1977 

24,100 
22,000 
10,900 
18,700 
13,700 
16,100 

15,700 
17,400 
22,800 
19,400 
28,600 
23,800 

19,000 
28,600 
10,900 

15 AUG 
5 SEP 

21 AUG 
3 SEP 

13 AUG 
1 SEP 

24 AUG 
25 OCT 
31 AUG 
2 OCT 
6 Aug 

30 Aug 

1985 
1977 

!I Inflows computed at Lower Granite Dam due to abandonment of Clarkston 
site in 1972 because of Lower Granite Dam construction. 

11 Water year 1975 data based on March-September 1975 period of record. 
~/ 1.0 basin inches = 5,520 KAF for a drainage area of 103,500 square 

.miles above Lower Granite Dam. 

Note: Data source U.S. Army Corps of Engineers, Walla Walla District, 
Hydrology Branch. 
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TABLE 4-3 

SUMMARY OF RUNOFF AND DISCHARGE DATA 
Little Goose Reservoir Computed Regulated Inflows 1/ 

Water Annua 1 Runoff Maximum Minimum 
Year KAF Inches ~_/ cfs Date cfs Date 

1970 '!:_/ 220,300 7 JUN 17,000 1 SEP 
1971 54,413 9.82 244,100 30 MAY 20,500 27 AUG 
1972 50,728 9.15 231,200 2 JUN 19 '700 4 SEP 
1973 26,457 4.77 92,700 19 MAY 15,900 19 AUG 
1974 56,556 10.21 303,700 18 JUN 20,600 23 OCT 
1975 45,528 8.22 186,700 8 JUN 6,700 15 FEB 
1976 51,217 9.24 194' 200 15 MAY 15,600 1 AUG 
1977 21,136 3.81 63,800 4 MAY 5,200 20 SEP 
1978 40,168 7.25 146,700 9 JUN 12 '500 1 OCT 
1979 31 '095 5.61 139 '500 25 MAY 8,900 16 SEP 
1980 32,728 5.91 133,800 13 JUN 4,100 6 JAN 
1981 33,712 6.08 174,800 10 JUN 11,400 16 AUG 
1982 50,984 9.20 206,000 18 JUN 11,700 1 NOV 
1983 48,370 8.73 194' 500 29 MAY 20,600 22 AUG 
1984 54,451 9.83 245,500 31 MAY 15,300 2 OCT 
1985 35,747 6.45 125,300 9 JUN 15,100 21 JUL 
1986 44,127 7.96 208,200 2 JUN 15,000 6 OCT 

Average 42,339 7.64 180 '669 14,131 
Maximum 56,556 10.21 303,700 1974 20,500 1972 
Minimum 21,136 3.81 63,800 1977 4,100 1980 

ll Inflows computed at Little Goose are for the period 1971-1986 
!:_I Water year 1970 data based on March-September 1970 period of record. 
11 1.0 basin inches = 5,541 KAF for a drainage area of 103,900 square 

miles above Little Goose Dam. 

Note: Data source U.S. Army Corps of Engineers, Walla Walla District, 
Hydrology Branch. 

TABLE 4-3 
Page 1 of 1 



TABLE 4-4 

LITTLE GOOSE RESERVIOR 
Regulated Monthly Inflow Volume in 1,000 Acre-Feet 

Water 
Year Oct Nov Dec Jan Feb t~a r Apr May Jun Jul ·Aug Sep - - - - - -
1970 2596.8 2814.8 7321.1 8938.6 326 7.8 1337.1 1600.7 
1971 1727.0 2024.8 2395.9 3602.4 4510.1 4061.2 6748.9 11656.2 10303.9 4286.9 1566.2 1529.3 
1972 2011.7 2079.7 2134.0 27 31.3 3491.4 7828.1 5935.0 8866.4 94 56. 7 3149.2 1567.2 14 7 7. 1 
1973 1969.4 2094.8 2479.2 26 72.0 1972.6 2163.8 2058.1 37 92.5 3103.6 1473.7 1136.5 1541.0 
1974 1459. 5 2318.7 2855.6 46 74.3 3721.0 5566.3 7775.9 8117. 1 12179.3 4527.7 17 06.0 16 54.0 
1975 1739.7 1929.7 1929.7 2428.0 2447.4 4059.0 4682.4 7727.5 9539. 2 4982.0 1976.8 2086.4 
1976 2203.3 2515.9 4215.7 3775.8 3545.9 4228.0 6787.1 9621.0 72 48. 3 3124.8 1983.3 1968.0 
1977 1904.8 1927.4 2064.4 2012.9 1459.5 1568.8 1908.9 2618.6 2402.4 1309.1 936.2 1023.5 
1978 1495.0 1726.8 3129.6 2882.0 2690.2 3944.0 46 57.9 6161.9 6451.5 346 5. 6 1577.9 1986.0 
1979 1403.8 1745.8 2311.4 2163.0 2011.3 3373.7 3423.9 6194.3 436 5. 5 1843.5 1128.6 1130.2 
1980 1321.4 1584.0 17 58.0 1980.5 1811.9 2188.2 3468.3 6637.0 6354.9 2607.7 1322.4 1693.1 
1981 1467.0 1915.7 2638.8 2489.3 2448.8 2308.0 2953.4 5600.8 7023.7 2193.9 1110.4 1562.2 
1982 1542.4 1710.0 2411.3 2554.0 4056.9 6256.0 5937.4 8401.1 9250.8 5145.0 17 43. 5 1976.0 
1983 2212.8 2301.7 2960.6 3465.0 3332.1 6155.0 4773.9 7519.3 7789.8 39 61.0 1928.2 1970.8 
1984 1915.9 27 69.8 2991.0 3613.3 2876.3 4946.5 6728.8 9440.9 10925.9 4150.7 1922.0 2169.9 
1985 2206.8 2688.6 2586.3 27 78.1 2416.7 2687.2 5152.7 5672.0 4484.9 1663.2 1511.4 1899.0 
1986 17 72.5 2020.8 1994.4 1955.1 3898.6 7641.6 5809. 1 6906.0 6822.8 1882.1 1286.9 2137.0 

STATISTICS 
N 16 16 16 16 16 17 17 17 17 17 17 17 
AVERAGE .1772.1 2084.6 2553.5 2861.1 2918.2 ' 4210.1 4801.0 7191.4 7449. 5 3119.6 1514.2 1729.7' 
r~AXIr·~UM 2212.8 27 6<J. 8 4215.7 4674.3 4510.1 7828.1 777 5. 9 11656.2 12179.3 5145.0 1983.3 2169.9 
tHMIMUM 1321.4 1584.0 17 58.0 1955.1 1459.5 1568.8 1908.9 2618.6 2402.4 1309.1 936.2 1023.5 

Notes: 1. Data source U.S. Army Corps of En(lineers, \•Jalla ~~alla Oistrict, Hydrology Branch. 
2. Period of Record: March 1970 - 1986. 
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Plant Capability Versus River Discharge 
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DISCHARGE BELOW LITTLE GOOSE DAM- 1,000 C.F.S. 

i 

NOTES:! 
i 

U.S .. ARMY 

1. these curves are based on backwater computed from 

llower Monumental Dam at River Mile 41.6 to River MHe 

69.0 using natural stream sections and from River Mile 

69.0 to 70.2 using sections as will exist after 

construction of Little Goose Dam. -

2. lhese curves reflect conditions at a section 500 feet 

below the axis of Little Goose Dam. Effects of various 

combinations of flows through the powerhouse and 

spillway are not shown. Refer to Technical Report 

No. 110-1; Little Goose Dam, Snake River, Washington, 

April 1975. for details on flow conditions for selected 

discharges and methods of project operation. 

3. Tailwater elevation for the spillway design flood 

(850,000 cfs at Little Goose Dam) is 567.0 feet M.S.L. 

and corresponds to a maximum pool elevation of 548.0 feet 

at Lower Monumental Dam. 

LITTLE GOOSE LOCK AND .DAM 
Snake River, Oregon, Washington and Idaho 

LITTLE GOOSE TAilWATER RATING CURVES 
WITH BACKWATER FROM · 

LOWER MONUMENTAL DAM 

U.S. Army Engr. Di1t., Wallo Walla 
, Water Cont"'OI Section 

Prepare-d: J .A.A. Dote: · July 1961 

W A-TSR CONTROL MANUAL 
i 

PLATE 3-8 

i 

I 



CORPS OF ENGINEERS 

POOL 

SPILLWAY 

NSE- 3 

TAILWATER 

NSE-2 NSE-1 

F i sh system control 

LOCATION DIAGRAM 

FISH SYSTEM CONTROL 

0 

LITTLE GOOSE LOCK AND DAM 

0 

GEN. BAY GEN. BAY GEN. BAY 

@ 

GENERAL ·PLAN 

LEGEND 

~~f~~~ South Shore flshwayEntrance-Comblnatlon Weir Gate and Bulkhead 

t~~-168 Powerhouse fishway Channel Entrance-Bays I thru 5- floating Orifice Gate 

0 Powerhouse fishway Entrance Bulkhead 

~~~~~~ Powerhouse flshway Channel Entrance-Bay 6- Weir Gate 

NPE-3~ Central Non-Overflow fishway Channel Side Entrance Gate 

~~~:~ ~ North Shore fishway Channel Entrance Gate 

NSE-3~ North Shore fishway Channel Side Entrance Gate 

~ fingerling By-Pass Entrance Gate 

[IDJ Diffuser 

~ Butterfly Valve -fiahwater Turbine Pumps 

[><] Central Non-Overflow fishway Channel Regulating Gate 

~ Sluice Gate-fish Ladder Auxiliary Water Supply to Diffuser No. 13 

OJ Sluice Gate- Diffuser No. I 

[!] Sluice Gate - Diffusers 6 thru 9 

0 Sluice Gate - Diffusers 10, II and 12 

0 Sluice Gate- Diffuser No. 2 

@:) Sluice Gate-finoerlinQ By-Pass 

I CJ Stoplog - Fish Lodder Exit and Aux iliary Water Supply 

2CJ Bulkhead - Water Supply to Diffusers I thru 5 

3C] Bulkhead- Transverse- fishway Collection Channel 

4CJ Bulkhead - North Share Fishwater Supply 

5CJ Bulkhead- Powerhouse fishwater Supply 

6C] Bulkhead- fishwater Pump Discharge 

7C] Bulkhead- fishwater Turbine Discharoe 

SC] Bulkhead- fishwater Pump Intake 

9C] Bulkhead- f ishwater Turbine Intake 

® CD 

FISHWATER PUMP . 
INTAKE TRASHRACKS 

NOTES: 

JJ Mud Valve Drain Line for Diffuser No. 13 

'lJ Fishwater Turbine Pumps ( 3 Units) 

REFERENCE LITTLE GOOSE 08 M MANUAL,1974, 
PLATE 25 .01-1 

FISHWA Y GENERAL ARRANGEMENT 
GATES,CONTROL AND POWER 

WATER CONTROL MANUAL PLATE 3-9 
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THESE CURVES DO NOT REFLECl THE LOCAL EFFECTS OF 
LOWER GRANITE DAM AT RIVER!MILE 107.5. 

U.S. ARMY 

VICINITY MAP 

SCALE IN MILES 
10 10 20 30 40 

MEAN SECTIONAL VELOCITIES AT SELECTED LOCATIONS 

IN LITTLE GOOSE RESERVOIR· 

63a FOOT POOL ELEVATION AT LIT'!LE GOOSE DAM 

DISCHARGE- 1000 C.F.S 

~i~: ho-i ao I ro I 90 I 120 1165 I 1s6 I 200 I ns I 250 I 300 1 340 
MEAN SECTIONAL VELOCITIES IN FEET/SECOND 

>409!850 

.1 .2 .3 .5 .6 .7 .8 .9 1.0 I 1.1 1.3 I 1.6 
7.0.31.1 
72.9 .1 

n.o .1 

82.0 '1 

.1 I .21 .41 .51 .71 .a I .a I .911.0 11.311.411.713.2 

.1 .3 .4 .5 .7 .8 .9 1.0 1.1 1.3 1.5 1.8 3.4 

.2 .4 .6 .7 1.0 1.1 1.2 1.4 1.5 1.a 2.1 2.5 4.4 

85.0 .1 .3 .5 .8 1.1 11.4 1.6 1.8 2.0 2.2 2.6 3.0 3.6 6.5 

88.0 .1 .3 .5 .8 1.0 1.4 1.6 1.7 2.0 2.2 2.6 2.9 3.5 6.3 

90.0 .1 .2 .5 .7 1.0 1.3 1.5 1.6 1.8 2.0 2.4 2.7 3.3 5.7 

92.1 .1 .3 .7 1.0 1.3 1.a 2.0 2.2 2.5 2.7 3.3 3.7 4.4 7.8 

94.0 .1 .3 .7 1.0 1.4 1.9 2.1 2.3 2.5 2.8 3.4 3.8 4.5 7.5 

96.9 .1 .4 ·.a 1.2 1.6 2.2 2.5 2.7 3.0 3.3 3.9 4.4 5.2 8.6 

99.0 .2 .5 1.0 1.5 2.0 2.7 3.0 3.2 3.6 4.0 4.8 5.3 6.3 9.9 

100,8 .2 .5 .9 1.~ 1.8 2.4 2.7 2.9 3.3 3.6 4.3 4.8 5.5 8.3 

102.3: .2 .611.2 I 1.9 2.5 

103.01 .. 3 .8 1.6 i 2.4 3.2 

104.41.2 .7 1.41 2.0 2.7 

1106,01 .3 ' .9 ; 1.81 2.7 3.6 

3.3 I 3.7 

4.3 I 4.8 

3.6 I 4.0 

4.6 I 5.3 
I 

4.0 14.5 
5.1 5.7 

4.3 4.8 

5.6 6.2 

\ 101.ol .• 11.1 I 2.1 ,.3.1 4.01 5.3 5.8 i 6.2 ! 6.8 

4.9 5.816.417.5111.1 
6.3 7.4 8.3 9.6 14.7 

5.2 6.1 6.7 7.6 11.0 

6.8 7.8 8.5 9.6 13.5 

7.3: 8.3 I 9.o 110.0 113.4 

MEAN SECTIONAL VELOCITIES AT SELECTED LOCATIONS 

IN LITTLE GOOSE RESERVOIR 

633 FOOT POOL ELEVATION AT LITTLE GOOSE DAM 

DISCHARGE- 1000 C.F.S. ; ~ic: [-1o Jao I 60 I 9o I 16~ I ns I 210 1 300 1 34J C}WT:W9 
~ I MEAN SECliONAL VELOCiliES IN HET:SECOND 
i~~ 
, 70.3 , I . I .2 I .4 i .7 .9 I 1.1 
j ! 

I 
72.91 .I 

77.0 . I 

I 87.0 

I 85,0 

88,0 

90.0 

92. I 

.I 

.I 

.I 

.1 

.1 

94,0 '1 

96,9 .2 

99.0 .2 

100.8 .2 

102.3 .2 

103.0 .3 

104.4 .3 

106.0 .4 

107.0 .5 

.3 I .4 I 

.3 .4 

.1 .71 1.0 I 1.2 

.1 .81 1.1 I 1.3 

.2 

.3 

.3 

.3 

,4 

.4 

.5 

,4 

.6 

,6 

.5 

.7 

.8 

.9 

.6 I I . I 

.5 I I . 1 

.7 I I .5 

.9 I 1 .B 

.8 I I .7 

.6 

.9 

.9 

.8 

1.1 

1.1 

1.11 1.5 I 1.8 

1.61 2.1 12.6 

1.612.1 12.6 
1.5 2.0 2.4 

2.0 2.7 3.2 

2. II 2.8 I 3.4 

1.4 2.5,3.314.0 

1.7 3.1 4.2 '4,9 

1.6 2.9 3.8 I 4.5 

2.2 ' 

2.81 

3.91 5.1 I 6.0 

4.91 6.5 17.6 

5.5 I 6.3 2.5, 4.3 

I. I I 2 .2 I 3.3 • 5.61 7.1 I B. 1 

1.4 I 2 .7 3.91 6.3 7.7 18.6 

1.1 I 1.4 

1.3 I 1.5 

lA 11.6 

2.0 ,2.3 

2.8 3.2 

2.813.2 

2.7 3.0 

3.6 I 4.1 

1.4 I 1.6 

1.6 I 1.8 

1.7 I 1.9 

2.4 2.8 

3.4 3 9 

3.4 3.8 

3.2 3.6 

4.3 4.8 

3.714.214.515.0 
4.4 4.9 5.2 5.8 

5.4 6.0 6.3 7.1 

4.9 I 5.4 I 5.7 I 6.2 

6.617.21 7.518.3 

8.3 9.2 9.6 10.6 

6.817.417.718.3 
8.6 9.3 9.7 10.4 

9.1 9.8 10.0 10.7 

U. 5. ARMY ENGINEER DISTRICT 
WALLA WALLA, WASHINGTON 

0 .~ 

DE.SIGNE0:.0P.:!.I• -- LITTLE GOOSE LOCK AND DAM 
OR~~~~-~-~~~-~~-~ SNAKE RIVER, OREGON, WASHINGTON & IDAHO 

RESERVOIR BACKWATER PROFILES 
638 AND 633 FOOT POOL 

ELEVATIONS AT DAM 

~ a DATE~9!Jia_y Z7. 

"·~----····-··· 
TI;NGINEER 

SCALE AS SHOWN I INV. NO. ENG. 

LG-05:L46; 14 

PLATE 3-12.1 
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LITTLE GOOSE LOCK AND DAM 
Snake River, Ore., Wash. & Ida. 

RESERVOIR AREA 
AND STORAGE CAPACITY 

U.S. Army Engr. Dist., Walla Walla 
Water Control Section 

:Prepared: JDA · Date: June 1961 

W A T'ER CONTROL MANUAL PLATE 3-13 

I 

.I 



CORPS OF EttGINEERS 

CLIM!\TOLOGICAL STATIONS 

STA. 
.!:!Q. 

8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 

36 

37 

STA, 
_NO. 

STATION 

WASHINGTON 
ANATONE 
DAYTON 
KAHLOTUS 
LACROSSE 3 ESE 
POMEROY 
PULLMAN 
WALLA WALLA 

IDAHO 
BIG CREEK 
BOISE 
BURLEY 
CHALLIS 
COUNCIL 
DEADWOOD DAM 
DUBOIS C. A.A. - A,P, 
GOODING C,A,A. - A,P, 
GRANGEVILLE 
HAILEY 
IDAHO CITY 
IDAHO FALLS C. A.A.- W.B. 
KOOSKIA 
LEWISTON 
OBSIDIAN 
PAYETTE 
PIERCE R,S, 
POCATELLOW,B, A,P, 
RIGGINS R,S, 
ST. ANTHONY 
SALMON 

OREGON 
BAKER 
HARPER 
HUNTINGTON 
LA GRANDE 
OWYHEE DAM 
WALLOWA 
WARM SPRINGS RES, 

WYOMING 
MORAN 

NEVADA 
OWYHEE 

SNOW COURSES 

..cQ.Uru 

STA. EL. 
FT M.S.L, 

3,750 
I ,610 
I ,350 
I ,546 
I ,890 
2,5<5 

9<9 

5,686 
2,11o12 
., ISO 
5,171 
2,930 
5,375 
2,717 
3,696 
3,355 
5,322 
3,965 
4,730 
1,261 
1,436 
6,875 
2,110 
3,175 
4,444 
I ,801 
4,9<18 
3,9<9 

3,368 
2,518 
2,150 
2,805 
2,<oo 
2,923 

• 3,332 

6,798 

5,396 

STA, El. 
FT. M,S, L, 

1 ARIZONA, WYOMING 6,850 
2 ASTER CREEK, WYOMING 7,700 
3 SNAKE RNER STATION, WYOMING 6,780 
< BLACKROCK, WYOMING 8,600 
5 AFTON RANGER STATION, WYOMING 6,200 
6 BECHLE~ RANGER STA., WYOMING 6,<oo 
7 W.ST YELLOWSTONE, MONTANA 6,700 
B MAGIC MOUNTAIN, IDAHO 6,700 
9 BEAR CREEK MEADOWS, NEVADA 7,800 

10 WHITE KNOB, IDAHO 7,700 
11 GRAHAM RANCH, IDAHO 6, 200 
12 MASCOT MINE, IDAHO 7,900 
13 BOGUS BASIN, IDAHO 6,<00 
14 COUCH SUMMIT, .IDAHO 7,000 
15 JACK CREEK, IDAHO 7,000 
16 SOUTH MOUNTAIN NO, 2, IDAHO 5,100 
17 CRAWFORD RANGER STA., IDAHO 4,800 
18 DEADWOOD RIVER DAM, IDAHO 5,500 
19 BLUE MTN, SPRINGS, OREGON 5,900 
20 ROCK SPRINGS, OREGON 5,100 
21 BOULDER CREEK, IDAHO 5,500 
22 BLUE MTN, SUMMIT, OREGON 5,098 
23 WilLIAMS CR. SUMMIT, IDAHO 8,710 
24 Mill CREEK SUMMIT, IDAHO 8,870 
25 EILERlSON MEADOWS, OREGON 5,40<) 
26 SCHNEIDER MEADOWS, OREGON 5,<oo 
27 ANEROID LAKE NO. 1, OREGON 7,480 
2B MOSS SPRING, OREGON 5, 850 
29 NEZ PERCE PASS, IDAHO 6,575 
30 PACKERS MEADOW, IDAHO 5,700 

STREAM GAGING STATIONS 
STA • 
.!:!Q. STREAM AND LOCATION 

1 SNAKE·RIVER AT WEISER, IDAHO 
2 SALMON RNER AT WHITEBIRD, IDAHO 
3 GRANDE RONDE RIVER AT TROY, OREGON 
< SNAKE RIVER NEAR ANATONE, WASHINGTON 
5 CLEARWATER RIVER AT SPALDING, IDAHO 
6 SNAKE RIVER NEAR CLARKSTON, WASHINGTON 
7• COLUMBIA RIVER AT TRINIDAD, WASHINGTON 
a• COLUMBIA RIVER NEAR THE DALLES, OREGON 

• SHOWN ON REGIONAL MAP 
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U.S. ARMY ----------r 
A N A 

LEGEND 

NON RECORDING 

Q PRECIPITATION 

{)- PRECIPITATION AND TEMPERATURE STATION 

SNOW SURVEY COURSE 

STREAM GAGING STATION 

-20- NORMAL ANNUAL PRECIPITATION LINES 

1--+---1---------1 .. 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA, WASHINGTON 

DUION.D1~ LITTLE GOOSE LOCK AND DAM 
OJU.WN1~ 

SNAKE RIVER, OREGON, WASHINGTON B IDAHO 

BASIN MAP 

DAftllifp.l'ffil 

INV. NO. ENG. 

~[..£~--- -- --·~ ·M~Il'T GD-05-3/3 
WATER CONTROL MANUAL PLATE 4-1 



CORPS OF ENGINEERS 
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SNAKE RIVER AT CLARKSTON-1894 

NOTES: 

1. 

2. 

Lo,er Granite Oomsit~ 
SNAKE 

Dworshak Prq}t!cf 

t__... NORTH FORK 

U.S. ARMY 

-x. CLEARWATER R. 

11.1 

~ 
~ 
~ 

SNAK 

MIDDLE FORK 

LEGEND 

'"""'111111 Existing Dam 

SCHEMATIC DIAGRAM OF MAJOR PROJECTS WITH 

FLOOD CONTROL STOR-AGE 
MAJOR PROJECTS AND FLOOD CONTROL STORAGE 

GROSS USABLE 
EXISTING PROJECTS 

UPPER SNAKE RIVER 

JACKSON LAKE AND PALISADES 

BOISE RIVER 

ANDERSON RANCH 

ARROWROCK 

LUCKY PEAK 

PAYETTE RIVER 

CASCADE 

DEADWOOD, 

MIDDLE SNAKE RI~ER 
BROWNLEE 

NORTH FORK CLEARWATER 

DWORSHAK 

TOTAL EXISTING AND DWORSHAK 

TOTAL 

ACRE-FEET 

1,-400,000 

-418,000 

286,000 

279,000 

6.53,000 

160,000 

980,000 

4,176,000 

2,000,000 

6,176,000 

REGULATION BY EXISTING PROJECTS IS BASED ON REGULATION PROCEDURES USED IN" JUNE 1958 REVIEW 
REPORT OF HOUSE DOCUMENT 531." 

DWORSHAK REGULATION PROCEDURES ARE OUTLINED IN APPENDIX A OF THE 15 SEPTEMBER 1961 
"BRUCES EDDY DAM AND RESERVOIR GENERAL DESIGN MEMORANDUM." 

U. 5. ARMY ENGINEER DISTRICT 
WALLA WALLA, WASHINGTON 

ou••••o·r~~.§!l 

DM.WN _ ~:-~Jl ......... _ 

LITTLE GOOSE LOCK AND DAM 
SNAKE RIVER. OREGON, WASHIIIQTON AND IDAHD 

REGULATION OF LARGE SNAKE RIVER FLOODS 

WATER CONTROL MANUAL 

.I 
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STANDARD PROJECT FLOOD -SNAKE RIVER 

AT LOWER 'GRANITE DAMSITE 

U.S. ARMY 

Lower Granite Oomsil~ 
SNAKE 

~ 
>: 

~ 

LEGEND 

._ Existing Dam 

·SCHEMATIC DIAGRAM OF MAJOR PROJECTS WITH. 

FLOOD CONTROL STORAGE 

~ 

SNAKE RIVER AT BROWNLEE 

SALMON RIVER AT WHITEBIRD 

GRANDE RONDE AT TROY 

UNGAGED AREA BETWEEN BROWNLEE AND CLEARWATER CONFLUENCE 

SNAKE RIVER ABOVE CLEARWATER CONFLUENCE 

CLEARWATER RIVER AT SPALDING 

AREA BETWEEN S.PALD/NG AND LOWER GRANITE DAMSITE 
(ASSUMED NON-CONTRIBUTING DURING FLOOD) 

SNAKE RIVER AT LOWER GRANITE DAMS/Tf 

NOTE 

DRAINAGE AREA 
SQ. Mi. 

72~500 

13,550 

3,275 

~.175 

93,500 

9,570 

-430 

103,500 

THE FLOODS SHOWN AS CONTRIBUTIONS FROM SNAKE RIVER AT BROWNLEE, SALMON 
RIVER AT WHITEBIRD, GRANDE RONDE RIVER AT TROY, AREA ON SNAKt RIVER BETWEEN 
BROWNLEE AND CLARKSTON, AND CLEARWATER RIVER AT SPALDING ARE NOT STANDARD 
PROJECT FLOODS FOR THE INDIVIDUAL AREAS BUT CONTRIBUTIONS FROM THESE AREAS 
TO THE LOWER SNAKE RIVER STANDARD PROJECT FLOODS, 

,-__ -·-=1-l·-'----,-----~11 
H-;;~10;; - "OAT:-, 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA, WASHINGTON 

Armacos.f LITTLE, GOOSE LOCK AND DAM 
DRAWN: R.L. G, 

C:lii:Ciu:o: Camray 

SNAKE RIVER,ORE., WASH. a IDA. 

STANDARD PROJECT FLOODS 
AND CONTRIBUTIONS 

li:.?tJ!ft!l~ 
DAtt.?.~,Ok 

CH\1:1"• PROJ.;"CT PLANNING BRANCH 

c:.:. ~;~;:r,Z,~ G0-05-3/17 
WATER CONTROL. MANUAL PLATE 4-3 
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Sub·basin 

No. I 
No e 
No. 3 

Note•: 

Drainage 
Area in 

SQ. Mi. 
45_. zoo 
!!0, 200 

8.800 

Mean Factor 
Annual rrom 
PreciP. Curvea 
Z7.74,.T37 
12.5S 180 
ea.4ts 147 

MaiC. 7· 
Month 
Prec..!Q 
38.0 
22.w 
41.9 

ELEVATION IN 100 FEET 

FIG. I - PRECIPITATION - ELEVATION DISTRIBUTION GRAPH 

Noles.-
[ Sellf!n·rnonfh(Nov.-May) p~ipllolion wos obfoln«< f'or 

eoch yeor sfudieol !'rom U.S. Weather Bureau records oJ 
fhe f'ojlowin,g sfolions: 

Sub·bosin No. I 
a 8akt1r:, ON~gon e. Kooskio,.lcloho 
b 8oi•e> Idaho 1: Ororino, " 

TABULATION Of LOSSES 
l Dolo !"or lhi• graph w•r• _obloin«< !'rom report 

llfled "Ttmlali~ Eslr"males of' MaK'imum Possible rtood 
Proclucing_Meleorolagica/ conclilfon5 In the Col(/mb/o 

~:·~_'::ifv1~'7h::a:r::~'d~:':PJ:x~C:~/;~~~;;r 
d ~';:.,::::Po;~ Idaho fj;_ ~~;,~':,: :; 

SiJb·basin No.2 
An~"'a! •. Lorl!..e.s_ , I Oot.-,r~b. Lo5;9es ~Net Ace-! March~Sept. bosses 

2 Maximum 7-monfh pr11c/pilolion f'or each sub
z bosln i5 ,given in fable ~bove. 
2200•r---~~---r--~~TO-rTT---,--~--,--ron-, 
~ 
a: 
i3 

~190~---t---t-~ 

a ldahol"alls. lcloho d Soldier's Crttek,.fdoho 
b. Pocofel!o, " e. Twin Foils, Idaho 
c. Ri~rside, Oregon 

Su5-basin No . .!J • 

2. :,:':::::;n ~::,';!,7ff precipilo~i~0f:·n'eVZ'!/;~"!,. in 
each suh·basi'n !'or $/alion• sludied wa11 mull/plied 
by the . ·olio of' sfofion mean annual to basin mean 
annvol preclpifoflon fo obloin !he 7·monfh preclp-
i/olion fbr each yeor. 

3. The annual r/Jn·of'l" wos obloined !'rom U.S 
Geologico! Survey records corrected For irr,sol'ion 

50deple1ions and b<Me f'low. 

Sub-basin 

No.I 
No.e 
No.3 

38.0 120.2111.8 2.1 I' 3.2 15.3 I 32.7 I 3./S I 11.1 
e2.s 1s.s 3.1 1.1 s.o ~-1 16.5 1.8 ru,; 
41.9 IG.8 25.1 1.8 2.5 4.3 37.6 6.& 5.9 
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~ . ~"I 
~3000 u . "" em 
z I ~""rage' IQPH role • 1""] a4 l l 
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O~b f I Jo I . I i Q, I 1 
M£AN ANNUAL TEMPtRATUR,E .IN DEGREES 1'. 

FIG. 2-TEMPERATURE -ELEVATION CORRELATION 
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STATION I~X 
Jllo! Loc•tion _lNa.l l.acatian 
rLew~ston, tdah~. _,I& Ma~~.ldaho 
aOrofino, " 11 Burley, • 
~S•Imon, " 16 Nton, W't"- · 
4i8oise , · " ! 18 .Jackson, 
!t Cascade, " :zo Moran, • 
6 Challis, • ;21 Sn-.ke River, Wyo. 
l'Hailey. • :zz Alpha. Idaho 
8 Idaho City, " i23 Gran,aeville, Idaho 
9McCall, " ;U,Pjerce, Idaho 

10 MountainHome,ldaho 25: K-skla, • 
II Payette, Idaho ~'!Saker, Oreaon 
12 Weiser, • Z7]Jos.ph, • 
130ris&s, • 
141rwin, • 
15 Pocatello, • 

Not.' 
l Similar· curs-• whH:h --. drown f'or 

monthly m~on temp#lf"Qiu~~~ of' individual 
yt>Ons mdlcal«< lhollh• nwon onnual ftlmp
erafv~ 'Jap6e role oi"-.JJ~ d~,...~~ 1". p~ 
1,000/"eef is al11o repre'8flnfofiv. ttl" monfhly 
mean temperature lop•e rotets. . 
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.. " . hi" .•n-DnvA L "' Bureau r~cora/8 ol /he slofions /islftl in lobi• or riSuf'tl 2. 
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. / . 1 .J. The rnoKimum ond rninlmcun pos6ibl, fempvolurr tlnvrtfope ~ 
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ll i't1['!~~~ ~ih/e 17ood ';/;ite 'i;:':/.~/::f:,':;,"/:31~,7:::{/'i/,; 'a~'}rv;:/J!::-bf,~~r Basin, • 
4. The moximum-po8Sibl# 1"/ood producing le~ .sequ"nce ls 

900 
I holding fhe lttmperol~ fo lhe minimum qo to IM Jrnl -..It In April, and 

. , 1 1 increasinfJ lo 1/w maximum of IM ~inning or fhil /hlrcl w.-1< in Moy. 
I ' • • ~QQQc~ 5 Jn compuiing fhe maximum·p08Mbl" rlood lh• fttmpt~rofurrs lbr ~· 

s. '!~ De.,; n cl . holl" ar ~h zone were ossumttrllo be 2 degrwH ,. Qbove !he rneot1 
'PI qy 'If_{; n Q' 00 J/ ! · twnpvolure fbr fhol zone. while the lempttralurn fbrlh.-.~r OtW' 
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.,; i I \ P"z-n;£ ~::imum htmpera/urt1 ~"quence was . li.-cl by S·d6y Periods 

.,.soo i I l lo lh~ snow-me/1 curves (p/olfl/0,"/"igura Z.~.U~m.,.ncing· wifh'Mrlrch 1 
o Confribufion Ia Spi'll ~ ' !'or eoch .sub·bo•in. The zonal .,ow me/1 confln!Md unllllhtt occum-
§ Oes(9n !"load !"rom ulol11d ~now on March I (or 11och zone was me/led. 
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~ , 1 \ be proporli'onQ/ to fhe run-off. 
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FIG. 5- SPILLWAY Di=E==S:::IG=FN=FL:=f:O:::::O:::::D==============-=1 I ltEVl.ION I DATa: l D&SC"I~TION .y I 
U.S. ARMY ENGINEER DISTRICT 

WALLA WALLA. WASHINGTON 

DUiliNK;~'j-$~~:1~ LITTLE GOOSE LOCK AND DAM 
SNAKE RIVER, OREGON, WASHINGTON 8 IDAHO 

.D"'"wN,§..~I!!._I!'P!l~-! 

SPILLWAY DESIGN FLOOD CH~CK~D: !l• _'!• ~n~q 

I ~-uv. liED• 

~&~]:(JL 

":JL~[;ht$~ 
CMIE,-, PftOJfCT PLANNING BRANCH 

.A.~-4. 
cCu,ep!f:c E. DISTRICTENGINIEIEJt 

SCALE AS SHOWN ! INV. NO. ENG. 

o•••ZZIVov 1~&3 
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OC . N V. DEC. JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEPT. OCT. NOV. OEC. JAN. FEB. MAR. APR. MAY .JUN. JUL AUG: 

,.., ,,.., ,,, A-~-- r--• 1 T"'~~~ A~~o .... _, o .. ,._nFF-d':J ~nn nnn llr,•-J;••t _ . , • . - _,. -- --- ............ • _ Total Annual Run-Off=46,400,000 Acre-Feet 
Max: Oai/y, May 29= 293,000 C.F.S. 

Total Annual Run-Off= 49,100,000 At:r~ -Feel 
Max. Oaily, .tune 10=289,000 C.F.S. 

Tolol Annual Run-011=42
1
200,000 Ac,-F~~I 

Max. OaJiy, .tunel5=242,000 C.FS. 

Tela/ Annual Run-01~~.,.,,..,.., ... ,.,..,.., ,.. .. , .. , .. ~. 
Mar. Oaily, Milreh23,24=252,000 C.F.S. 

Tolal An!'IUal Run-Off=.J6,..JVV,VVV .kirr-Frrr: 

Min. Dally, Augus/26, 2T:I/,800 C.F.S Min. Oaily, Sept. 2= 15,600 C.F.S. Min Oaily, .tan. 6,7=15,000 CF.S. l Max. lnst, May 29=298,000 C.F.S. 
Mtn. Oa/ly.Sept. 4-6 = 15.500 C. F.S. r\ 

Max. Oaily, May25,26=175,00t; C.F.S. 

Min. Oally, Sept. 4 = 13,000 C.FS. 
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II~~ .. ~~~~ 1\ 
_l 111 11 A Jl I r I \ 1 1 1 1 t

200 200 

"' i MIV\ I ' . J ~ .• ~ \ ! 
Al9- Oischarge=6T,600 c.is. TJ j ~~ Nl\ I \ . ! n N f\ . r·v v ~ . L,_ f \ 

1 1 -u 1 1\ " _ .1\ 1 1 JV'IJ .A 1 1 1 1100 

IOO~t-a--+-~1"--~-- \ - ·- -.:JscharT58,!0CF.iA\ t'r\ I r--U-~-~-Al9 rcharT67,6TC.F.~~ ,. v ~ ~\-- r--:+h~-~OC.F.i~b-~-~~- -b-.~-~- Al9 rharT50,1TC.F.S.l\ V\1 -~ 
vyl I 

BURBANK 
1911- 1912 0 

1 
Tala/ Annwl Run-011=26,000,000 14ctr~-Feet Tatal Annual flrm-01!=46,500,000 Acr~-mt Ti:Jial Annual Run-Off- 46,300,000 Acre Feet Total Annual Run-Off= 42,600,000 Acft!·Fen Toto! Annual Run·Off::2B,900,000 Aar.-FH! 
Max. Oaf/y, May20,2!=122,000 C.FS. Mox.Ooily, .tune20=230,000 C.F.S. Max. Daily, May 30• 256,000 C.F.S. Max. Daily, .tunei4,15=2/6,000C.fCS. · Max. Daily, May 30= 167,000 C.F.S. 
Min. lbl/y, Sq>t./,2=13,000 C.F.S Min. Oaily, Ocll = /5,200 C.F.S. Min. Daily, Sept,3-10=16,200 C.F.S. Min . .Doily, Sq>f 8,9=15,000 C.FS. Min. Daily, Aug. 28-S~pl. 5 = 10,900 C.FS 

300 300 

20 
END OF BURBANK RECORD TART lF Rl PARIAI REjRD _L ll\ n ) 

I~ AI /u 1~1 1\ II /\ _1 

~ (\ ~~v 
1\ ~ \ I~ 

I \ 

1\ 1--~ ~ (\ It\ f I 

1 b r~ IJV 

~l ~ ~~~ J NV \ _rl_v v Al9- Discharge= 64, 100 C.F.S.\ Avg. Oischarg~=63,800 C.F.~i li Avg. ~ischarg;=36,0~0 C.F.~"" _[ l0 ~ lh-
I 

t-- --1---1- • ·- - ·- ·- ·-1- ~t- -t- -t--~ ~- ·- - - .,.,...... - ·-·- ·--- Avg. rscharge=40,000 C.F.~ 

~lli _l - __ _!J,_.,...t_ t--- -- -- ~ u I'J 
I~ "' ~ ~~!1~8,800 C.F:J 

~ ·. ""-- r--:--~ JA_f-~-r-- r--"'.; r---, 1----.r ~ ~ ~ ~ fvl""' -~ '~RBANK r-t--v-- RIPARI A 
~ '-./ 

RIPARIA I"--- RIPARIA 1----r RIPA~IA I'--
I 1914-1915 1915-1916 1916- 1917 1917-1918 1918-1919 

100 

0 

1200 

100 

0 

w 300 
<..? Tafal Annual flrm-Oif=30,800,000 Acre-Feet Toto/ Annual Run-Otf=49,800,000 Acre-Feet 

I _l .1 J I I 
Total Annual Run-Off_•39, 400,000 Acre-Feet 

_l I I. I I I I I I I I I 
Total Anruo/ Run-Off= 32,800,000 Acre-Feet Total Annual Run-Off=24,100,000 Acre-FHt 

300 

0: 
<:( 
I 

Mar. Daily, .tune IT=/48,000 C.FS. Max. Dally, May 20 = 2TO, 000 C FS. 

~. 
Max. Oally, .tune T = 233,000 C.F.S. 

Min.·oatly, Oct./=12,300 C.F.S. Min. Da1'ly, Aug 31 = 16,700 C. F.S. Min. Daily, Sept 24: 14,500 C. F.S. 

~ .!\ 
1 

a 2oo 

! 

fJ 11 A19- Oischarge=68,800C.F.S\ ~ .AJ \ 
Avg Discharge=42,500 C~S.\ (\~ 1\ t----t---~- \ 11\J \ N t------~-~-t--

Avg. Discharge=54,400 C.F.S.\· ~r\r r--- It--"-~ 

1--- 1--- k -f- -

100 

- t---v w r:: - ~- '---J """ ~ ""' 
~ \10._ J "---~ v- 1--\..., ~ r------- ./' 1----' RIPARIA RIPARIA RIPARIA 

0 1919 -1920 1920-1921 1921-1922 

300 I I I I I I I I I I I I I I I I I I 
Total Annual Run-Off=38,800,000 Acft!·Feet Tot11/ An111111/ Run-011=25,400,000 Acre-Feet T11ta/ Annu11/ Run-Oif=41,500,000 Acre· Feet 

Max. Daily, M(Jy 22=206, 400 C. F.S. Max. 011i/y, April 20 = 97, 800 c.- F. S. Max. Daily, May /8=198,800 C.F.S. 

200 

1---

1---

100 -
Avg. Oischorge-5316 OC.F.h A_•g. Discharge=57,300 C.F.S.~ 

t---
-- 1- 1---- t--- Avg Oischarge=35.000 C.F.S---... t--- -t-- -t- . r- -

1--- ---1- -~ s:-:: - --F== - ---- 1---- -
- RIP RIA RIPJ RIA 

1--- RIPARIA 
I 1924-1925 1925-1926 1926-1927 0 

Max: Daily, . .tu~ 13 = 163,200 C. F.S. I 
I I I I I I 

~A A 
NOTE:: 

Record for /he period 1922-1928 furnished by D•portment of 

IVI[j \ 
Conservation and Development of I he Sidle of Washington. 

~ \ 1----

-=l'I 
Avg. Discharge= 45,300 CF. ~ 

1---
L= 

~ ll. ., ·t=_-!----"- r----= -- r--= 

RIP RIA 
1922-1923 

I I I I I I 
Total Annual Run-Off= 45,600,000Ac~-Feet 

Max. Oaily, May 27= 260,000 C. F.S. 

1---

1---

-

Avg. Oischar~•62,800 C.F. 

~ 
-

t----
t-----c--- -- -- - t----1--

1---
- 1---

RIPARIA I 
1927-1928 

·r--

r---

-- ·-

MOJI. Daily, May 14 = 131,900 C. F.S. 

: 200 

1--- 00 

Avg. Discharge= 33, 200 CFS. ......... 

~-----!. -l--1 - "=-r--- r--- 1-- -

300 

RIPARIA r---
1923-1924 

SNAKE RIVER AT BURBANK, WASHINGTON 
1 •. DRAINAGE AREA • 109,000 SQ. MILES 
2. LOCATED S-1/2 MILES AIIOVE MOUTH OF SNAKE RIVER 

SNAKE RIVER AT RIPARIA, WASHINGTON 
1. DRAINAGE AREA • 104,0oo SQ. MILES 
2. LOCATED 67.2 MILES ABOVE MOUTH OF SNAKE RIVER 
3. NO DAILY RECORDS AVAILABLE FOR PERIOD OCTOBER 

1922 TO OCTOBER 1928 MEAN MONTHLY DISCHARGES 
INDICATED BY BAR GRAPH. 

0 

20CI· 1---~-~~ 
~L-1 

I 

U.S. ARMY ENGINEER DISTRLCT 
00 WALLA WALLA, WASHINGTON 

DAAWN:5.1~.!!!P..t.iJl.! __ i 

CHIECI<IED:~L._ 

SNAKE RIVER, OREGON, WASHINGTON, 6 IDAHO 

DAILY DISCHARGE HYDROGRAPHS 
SNAKE RIVER NEAR BURBANK AND 

AT RIPARIA, WASHINGTON 
1910-1928 

DAnl.U(oy./!fJ 

co~. oi!!.ucr ;:;lin:~ri-
SCAL.E AS SHOWN I INV. NO. ENG. 

·cC.6~~~------· ·-
FILENO. 

GD-05-3/6 
WATER CONTROL MANUAL PLATE 4-5.1 



CORPS OF ENGrNEERS 
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'()Ct. NOV. DEC. JAN. FEB. I MAR. APR. MAY JUN. -JUL AUG. SEP OCT. NOV. DEC. JAN. FEB.( MAR.! APR MAY JUN. JUL. AUG. SEPl OCT. I NCiV:JilEC.J"dAN:J FEB . MAR. APR. MAY JUN 
Tot/If Annud Hun-OffzO.OOO,OOO ,.__R!r# Tilltll Annual Run-Of/:25,000,000 At:rti-FHt Tilltlf An!VDIRttn:-Off=20,600,000 At:n-FHI __ ./Jtlfly, Mtty 25:155,000 C.F.S. 

-- Oally, Apr. 26=95,600 C.F.S. Mt111. IJDIIT, Apr. 2 = IOT,OOO C.F.S. 
Min. Dtll/y,$1Jlt.9 "'/S,/00 r:.F.S Mln.IJDIIT, St!pt2=1S,IOO C.F.S. Min. /JD!Iy, AII(J.I4= 10,600 C.F.S. 

200 

} ,J. 

Aai(J. Di«//tNgi=H,XIO C. F.i\ .r J A} ' Arg. ~lschD~"=34,jOO c.fs."""- rJ ~ I~ A I~ ~ A A11J1. Dlst:/larg< =28.400 C. F.$.~ 

100 

~ ::::::.. 
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,~-''t'--1 
.....,... -v-·u 

---.,.. RIPARIA l RIP~ RIA RIPARIA 
1928-1929 1929-1930 1930-~ 

0 

300 Tilftll AniiUtl/ Run-Off=29,400,1J00Atn-Fftt TDflll Annuol Run--oH=25,020,000 A=-mt r;t;}f::U;,o~1i/'/!?/£'t:J/{{'f A.:n-~t Ma ~ D«.23z(49,000 C..F.S. Mtu. /Jtli~ A11!r 25=130,000 C.F.S. 
1#11. /Jtlfly, At.tg.19,20,22zl2,200 C.ES. 

Max lnst, May 16= 219,000 C.F.S. 
Min. IJDIIY, AU{J-28,29, S#pt2:f3,100 C.F.$. Min. DlllfT, 0«. 20= 12,200 C..F.S. 

. 
END OF RIPARIA RECORD START OF CLARKSTON RECO RDI\ 
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f\ I 

100 

en 
I.&: 
0 0 

.A _,..Vfi.IJi6Ch011JII~40,600 C.F.S._ ~~ 
vu~ 

M 

~ ~ V( \ -~ v \ \ 11\ .. AVfl. Dl!lt:llol'fi"::U,560 C. F.$:-.,_ AV(/. Dlst:ha11J':43. 3.J0 C.F.S., 
r--. ~ ~ -- ..L_ --~":~ -~ 

~ I ·- ·-0 r_:ffi V\..f-.1 -r--f--1,; 

f-1 __; '-'v '\.... 
RIPARIA Rl PARIA I LARKSTON 

8 1~"1934 1934-1935 1935-1936 
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Tt1ftll AnnutJIIiln-011~27,:!120,000 Ar;,-,-R11f Toto/ Annual Run-OH=28,810,000 Total Annual Run-011=26,290,000 Acr,-FUI 
Max Oolly,Moy4•144,000 C.F.S. MOJt. Oal!y, May 13= 125,000 C.F.S. Molt. Dolly, May 14 =102,000 C.F.S 
Mos.lnllf, May4•149,000 C.F.S. Mu. lnst., Mqy 12,13=126,000 C.F.S. Min. Dally; 0«.16=15,500 C.F.S. 
Min. Dally, AU{/. 21, 22•14,000 C. F.S. Min. /JtJifT, AU{/. 24= IS,OOO C.F.S. 
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:I: 
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~ 200 

Cl 

100 ~ A lA fv 

f v \\ 
AVfl. Dfllcllo'lf"~ 39,690 C.F.S.- .I \. 

r\.t\ lfV ~ AVfl. Olsdlol!l<'= 36,310 G;F.i\ rJv ~ AIV, DI~•37,740C.F.S.-._ 
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I. ... lA+ " 
~ 

1----r--t=_-t~Vi -r-- f-~ -- - -
~ ~ y -!Ju" r--_,1 ~ --- ::::::? 

I -
~LARKSTO~ CLARKSTON CLARKSTON 

1938-1939 1939-1940 19~-1941 

300 
r;::X.'/:,/y';/,y~o!J;,~f&~ Ac,. mt :,::. ~'!;~::.."iC:,~ft$'1/!ti.'W At:M-Fnf Toto/ Annwl Run-OH=37, 86(j000 A--FHf 

Max. Dolly, Apr. 20=166,000 C.F.S. 
Max IR!It, Mtly 16~ 109,6(}() ·c.F.S. Mos./nsf, Mqy 7=149,000 C.F.S. Mox.lnsf.,Apr.20=169,000 C.F.S. 
Min. /Jtlliy, SI!Pf.IS-15•16 400 C.F.S. Min. /JDI/y, Dlt:./4z/6,100 C.F.S. Mln.Do/ly, AUf/.20-25=17,800 C.F.S. 

200 

i ,J 

{\ ~ fV ~~\ . 
~\ V\ 

\ AVfl. Dlscllo,gt1•52,300 C. F.~ j_ ~ \ AJv. OIM:IIorfl'z35,!XJC.F.$:....,_ ,A, AVfl. Dlsclm11JII=42,540 C.F.S}..,_ /'-
100 

~ky ...... .:L-~ - --~ -- - .h J\f "-~ \......, 
-

_,....~ ~ \_ J 
f-' T .~CLARKSTON ~ 1'"---~ CLARKSTON 

,.., 
CLARKSTON 

1943-1944 1944-1945 1945•1946 
0 

------

JUL AUG. SEP OCT. NOY. DEC.I JAN FEB. MARJ APR. MAY JUN. JUL AUG. SEPt 
TDIDI Annutl/ Run-Off: S4,8QqlW Aln-F-
II6L IAf/ly, MIIJ'2S: 219,000 C.F.S. 
Min. IJDifT, Oct 6-8=14, 400 C.F.S 

I 

N 

·A ~II A 
AIIJ1. Dl.:lttrtgl_z4T,900 C.F.Sr\ 1\N v 

\..J ~ - --r--- """ r- RIPARIA 
1931•1932 

Tilftll An1111al Run--()ff=22,S/0,000 Atn-FI#f 
Mtu. /JD/fy, May 19=110,000 C.F.S. 

:;:- ~":fh-.~: ':;!fci·:: 2g 

,t 

If" ~ & Atv-Dist:lltlrg.,=30,810 C.F.s., 
f-- ·- ·-

r-~~~~cl_ ~ 
r---1---

~ 
-- ·-

I CLARKSTO ~ 
1936-1937 

Tilfrll AllfHHII Run-OH= 34, 490,000 A=-FUI 
Mas. Dally, All!r 27= 158,000 C.F.S. 
Mos.lnst,May27=162,000 C.F.S. 
Mln./JDI/y, AU{/.26=16800 C.F.S. I 

. 
ItA 11. 

AVfl. 0/M:hlll"fll~4~640 CF.S.\ 1/ \ JW \ 
1\. 

~ 1--- - ,.A V\. ~'\_[JC ~ J"""'- r-- ~ r---r-- CLARKSlON 
1941-1942 

-

Toto/ Anllflal Run-011=40,410,000 Atn-FHf 
Max. Oafly, May 9=230,000 CF.S. 
Max. ln11f, May 10:239,000 CF.S. 
Min. Oolly, AUf/· 2I,S'Pl2,6zf9,000 C.F.S. 

I '---1 A Avfl. Olsdlorg,=55,800 C.F.S.-... 

"" f 1_\ 
-- M f'v I\-- -

"\_ r---1 ~~ JV tJ "\_ 
1'-------- r----- CLARKSTON 

1946-l947 

U.S. ARMY 

OCT. I NOI. DEC] JAN. I FEB. I MiR.TAf'R. MAY JUN JIL AUG. SEPT. 
Toftll.._ Rlln-DH"'S2,700,000 Aetr FW 300 

At~& IJDI!Y. .Jww/1•246,000 C.F.S. 

.~ ,, 200 

I 
IV Alp. Dldtlttll•4411. bc.F.~ lA J 

100 

-- -

~ ,J" " \... ~ ~ --RIPARIA 
1932•1133 

= :;'/Jf:J.,:rz:~;,f~lff't Arn-F81 

=.::!1, "c:ltftif.'lboOOf,¥5. 

. 

~~ 1 
iVJ \ 

A~ /Ji6t:/ltlrgl•51,860 c.F.S.Ci_ 

I 
V\ 

"' 
\ 

~ .._r.. 
_A...f'l IY \ .../"' - CLARKSlOM 

1937-1938 

Tilftll Annual Run-OH=49,0:JO,OOO Al:TPFm 

=:.'Z:t::.~=~~~ 
Min. Dolly, OCt.//= 17,900 C.F.S. 

J 

1\ ·[LA 
rvt \ 

u 

\ A~ DI!1ChD'f1"=67,730 C.F.S'\ 

~ v -\ - r-----r--
1'..1 

--

w "\./'1 '\J ./ v 

'--
CLARKSTON 

-- ____ J9_4?-1943 

SNAKE RIVB AT RIPAIIIA, WASHINGTqN 

I. llaAI~GE AREA • 104,000 SQ. MIW 

2. LOCATED 67.2 RIVEl MIW_ AioVE MOUTH Of S~ICE liVEl 

SNAICE RIVB NEAl CLAIIKSTON, WASHINGTON 

/ I. DaAI-~GE AREA • 103,200 SQ. MILES 

2. LOCATED 13211VB MIW ABOVE MOUTH OP SNAICE liVB 

U.S. ARMY ENGINEER DISTR.ICT 
WALLA WALLA. WASHINGTON 

0 

300 

200 

100 

0 

300 

200 

100 

--

- 0 

DUICINIID~ UTTLE GOOSE LOCK AND DAM 
DIIAWN;~ SNAKE RIVER, OREGON, WASHINGTON, a IDAHO 

DAILY DISCHARGE HYDROGRAPHS 
SNAKE RIVER AT RIPARIA AND 
NEAR CLARKSTON, WASHINGTON 

1929- 1947 

~~~ 
DAft22Noi< fJ[J 

CHIIF. II'ROJlCT IJLANNINI IIAICH 

l-"7tD~7r'-2 · 
CHIIIP.INOiNnmN IVI.IoN ______ IaMII:KT GD-05-3/7 

WATER CONTROL MANUAL PlATE 4-5.2 



· CORPS OF ENmNEERS 

a1 
u.: 
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Ci 

OCT. NOV. I DEC. I JAN. FEB. MAR. APR. HAY JUN. 
TOTAL ANNUAL RUNOFF 

ACRE·FEET • 4D. ~7. I 1!3 
BASIN INCHES • 0.43 

DISCHARGE IN C.F .S. 
HAXIMUI1 D-'L Y 3~ ~~ ii,ll ~~~T HINIHUH AlLY • 
AVER/let DAILY • 

308.888 

328.888 

&e. HI! 

~ 1\ 
I 
\ 

11 ~ ~ 
/W \ 

I 
-- _A~ ~G~· .,~~~~ --) --rJ- -- --

~ 
,..,-J'- 'r-f""-J '-"- ...., r--r I'-" 

2&8.888 

1!411.888 

288.888 

11111.11llll 

12liJ.Illlll 

411.1188 

11140 

TOTAL ANNUAL RUNOFF 
ACRE-FEET • 37.711111.31 Ill 
BA~N INCHES • 8.05 

3&8. 888 DISCHARGE IN C.F.S. 
MAXIMUM DAILY 

Zfi:Bp 
14 JUN. 

HINIHUH DAILY :Ill NOV. 
AVERAGE OAIL Y 5 .11 8 

31!8.111111 

1!011.llllll 

2411.111111 

I 1!11.11111111 

~ 

~\ 
~ \ 

I~A I\} \ 

5~~~ ~- "'j 
v 

_A'!._E ACE • -.f -- "-'"- -- --
.I ....._,IV 

1!11111.111!1! 

12111.1!1111 

&8.11118 

48.1181! 

1853 

T~J~k-tJIWA!- ~~ 115 
BASIN INCHES • 8.01 

3611. lllil I DI~ARGE IN C.F .S. 
MAXIMUM DAILY 23J:Oilll §2 HAY 
MINIMUM DAILY SEPT 

I AVERAGE DAILY 51.~~ 
3211l.lllllr 

2&11l.lllllll I 

I 

~ 
I 

1!411.111111 

Zllll.llllll 

1611.1!111 I 

I 
~ ~ \A. 

I 
J \11 \ 

_A'!_E ~G~· 5!_, 7_1!1 -f -,c. k!_ _,1 - --
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/\..!'-"'" 
~ -

12111.11111111 

0111.111111111 

411.11111111 

I 
11156 

rr~J~k-tJ~WA!- ~~~. 352 
BASIN INCHES • 6.35 

DISCHARGE IN C.F .S. 3611J.I1Illl 
HAXIHUM DAIL V 1511.4118 ~5 HAY 
MINIMUM DAII.. Y I &.1111! SEPT 
AVERAGE DAILY 4& 2811 3211.11111111 

20II.IIIlll 

248.11111111 

2118.888 

168.llllll 

ft.~. 
IJ \ 

~ Pt _AM. ~c~- 4~l!!!Q --t l~ -- --

1-J'" ..,-J -vv-
~ '"-J' 

128.1111111 

08.111111 

48.1111111 

11183 

JUL. AUG. SEPT. 

~- -- --
""V'r-.. 

1\ 

r-\ -- '--

'~----

- -- --
'-.....,...._ 
~ 

- -- 1--
.......... 

~ 

OCT. INOV.IDEC. JAN. I FEB. I MAR. I APR. I HAY (JUN. I JUL. I AUG. SEPT. 

OCT. NOV. I DEC. JAN. I FEB. MAR. APR. HAY JUN. JUL. AUG. SEPT. OCT. NOV. I DEC. JAN. I FEB. I MAR. APR. HAY 
TOTAL ANNUAL RUNOFF TOTAL ANNUAL RUNOFF 

ACRE-FEET • 3&. 3&5. 6&4 ACRE-FEET • 42. 728. 375 
BASIN INCHES • 8.117 BASIN INCHES • 7.76 

DISCHARGE IN C.F .S. DISCHARGE IN C.F .S. 
t7 MAY MAXIMUM DAILY 243.11111!1 MAXIMUM DAILY 2111111.tllllltll t7 JUN. 

MINIMUM DAILY 17. 2tllfll 3 SEPT MINIMUM DAILY tll.2111tll 5 JAN. 
AVERAGE DAILY 53.11121 AVERAGE DAILY 59.11JI8 

1\ 
\r 

v 

M II II\ 

{\ rJ'f I v \ ~ }\ I 
-"~ ACE • 5~111_!1 --I ~~ v_- _\, _A~ ACE • 5~111.!. --1 '\j\ v 

-- ~-- -- r-- -- -- - !"'"- -- --

"---- ~ ...,..J 1-1" 
1949 111511 

TOTAL ANNUAL RUNOFF TOTAL ANNUAL RUNOFF 
ACRE-FEET • 35. 31 II. 700 ACRE-FEET • 3111. 093. 411JQ 
BASIN INCHES • 8.42 BASIN INCHES • 5.61 

DISCHARGE IN C.F .S. DISCHARGE IN C.F .S. 
HAXIHUH DAILY ,~:~== IS ~~~T MAXIMUM DAILY 

1 ~t.~== 13 JUN. 
MINIMUM DAILY MINIMUM DAILY Ill SEF'T 
AVERAGE DAILY 40.708 AVERAGE DAILY 42.872 

1\ 
IV\ ~ 

rJ\. I thfl 
I AI\ 

·~- ~- -\ u _A'!_E AGE • 4~7_!!1 -- r·- -- -- -- -- r-- AVE ACE • 42.87 
1\ ~ 1'-' '- ~ 

1954 1955 

TOTAL ANNUAL RUNOFF Ol AL ANNUAL RUNOFF 
ACRE-FEET = 38.763.1174 ACRE-FEET • 35.1711. 554 
BASIN INCHES • 6.60 BASIN INCHES • 8.311 

DISCHARGE IN C.F .S. DISCHARGE IN C.F .S. 
11A~IHUM DAILY 187.81!11 7 JUN. HAXIHUH DAILY 157.41118 5 JUN. 
MINIMUM DAILY 13. 411111 0 OCT. MINIMUM DAIL V ~g:= 21! AUG. 
AVERACE DAILY 511. 7&1 AVERAGE DAILY 

~ /\A. ~ 
M IV\ \ lA 1\ 

_A~ ~- 5~1 _y w 

M _A, 4~~ -1- -~ 1/ 
- -- -..r -- ,_ -- -- ~c~- -- --

JV ~ v "'V ""-.. ~I'-' -v ......,_, 
r-----v 

111511 111811 

TOTAL ANNUAL RUNOFF ~ TOTAL ANNUAL RUNOFF 
ACRE-FEET • 37. 71 5, 031 ACRE-FEEl • 53.1 35, 555 
BASIN INCHES • 6.&5 BASIN INCHES • 9.65 

DISCHARGE IN C.F .S. DISCHARGE IN C.F .S. 
21 APR. MAXIMUM DAILY 2411.31111 ~ JUN. MAXIMUM DAILY 2~§: 11! MINIMUM DAILY ~?: 8~~ OCT. MINIMUM DAILY 22 AUG. 

A VERACE DAILY AVERAGE DAILY 

·-
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~ 1'-J\ IV 
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I :V\1 
! I I v 

1\ ~ I 
A~ AGE • 7~3~ __ l __ ~ r-\ r- =--

r~ V' -
-- _A~ ~G!;_• 5!_,~ - -- -- -- f-1\.J 

;---J '\.."-,......,.'\. _/\~ 
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1984 1985 

OCT. !NOV. !DEC. JAN. I FEB. I MAR. APR. HAy I JUN. JUL. AUG. !SEPT. OCT. I NOV. DEC. I JAN. FEB. MAR. APR. I HAY 

U.S. ARMY 

JUN. JUL. AUG. SEPT. OCT. !NOV. DEC. JAN. _lFEB.j MAR. APR. HAY JUN. JUL. AUG. SEPT. OCT. NOV. DEC. I JAN. I FEB. MAR. APR. HAY JUN. JUL. AUG. SEPT. 
TOTAL ANNUAL RUNOFF TOTAL ANNUAL RUNOFF 

ACRE ·FEET • 43. tll5&. &I Ill ACRE ·FEET • 48. 5&5. tll78 
BASIN INCHES = 7.&2 BASIN INCHES • 0.46 ; DISCHARGE IN C.F .S. DISCHARGE IN C.F .S. 308.881J 
MAXIMUM DAILY I 79.11111111J 25 HAY HAXIHUH DAILY 237.111111111 ~~ ~~: MINIMUM DAILY 19.211JIIJ 16 SEPT ~~~~t~~~y 2tll. 7tlltll 
AVERAGE DAILY 59.475 64.17111 ; 328.888 

208.888 • 
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AFI {1 N ~-~ I 

v v (V J \ "" 
\ A 1/.VV IV\ r I \ 
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I r-\ _A~ AGE • 5~~ -f\_ r ~- -- _A~ ¢C~· 8~ 1.] -- -j -- -- -- \- -- ---- -- 1-- - r -r\ -- -- -- -- 1--
1\ 

2411.881J 

288.881J 

811.1JIIllil 

1!8.8111111 

Oll.l1llll 

""---I--'" ~ 
"V '---. ~('./' ~ ""-v' ~ '-.. 

411.1111111 

11151 
------

TOTAL ANNUAL RUNOFF 
ACRE-FEET • 4e. 458. 7117 
BASIN INCHES • o.om 

DISCHARGE IN C.F .S. 
MAXIMUM DAILY 217.1tllfll ~5 HAY 
MINIMUM DAILY 1!8. 4tlllll OCT. 
AVERAGE DAILY 86.7411 
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A A A ~ 
I \A A f JV ~ 
j \ Jl I \ 
~ 

- ~~· 
A r-.-;- -

\.., 
_,.. frlV' "'-"'"' frV'""' --..._ 

11156 

TOTAL ANNUAL RUNOFF 
ACRE-FEET • 211.11117. 284 
BASIN INCHES • 5.45 

DISCHARGE IN C.F .S. 
11AXIHUH DAILY 18&.llllll j!;7 MAY 
IIINIHUH DAILY 13.111111 AUG. 
AVERAGE DAILY 41.434 

~ jll\ 

\ I \ 
_ _) M ""' ~ 

rv \ lr- -- -- AVE AGE • 41.43 

'-.... A 
.., 

t--..... ~ 

11161 

TOTAL ANNUAL RUNOFF 
ACRE-FEET • 27. I Ill&. IIIII& 
BASIN INCHES • 4.93 

DISCHARGE IN C.F .S. 
0 HAXIHUH DAILY 11 t.IJtlliJ HAY 

~~~~ED~~( y M::~~ 22 AUG. 
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~ lA , 
r\ 1-

~ v I~ AVF !ACF • ~7. 14: L 
""V' .J,.. r:;..r--..;:..._.. 
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1988 i 

JUN. JUL. I AUG. SEPT. OCT. I NOV. I DEC. I JAN. I FEB. I MAR. APR. I HAY JUN. JUL. I ~UG. !SEPT. 

1952 
I 

TOTAL ANNUAL RUNOFF 
ACRE-FEET • 42. 81111.11183 
BASIN INCHES • 7.76 

; DISCHARGE IN C.F .S. 368.111111 
MAXIMUM DAILY a: I Sfl~R MINIMUM DAILY 
AVERAGE DAILY ; 328.11118 
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1!48.1188 
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BASIN INCHES • 5.114 
DISCHARGE IN C.F .S. 

HAXIHUH DAILY 

~~~~~7;t~~~ y 

AVE AGE • 

~ ~ 

OCT, NOV. DEC. 

380, Jllllll 

32111.11111111 

2&11. ililil 

2411.111111111 

211111. illlll 

I 611.11111111 

I 211.11111l 

ee.llllil I 

4JI.IIlllllll 

I 

361!.11111111 
Z8 HAY 1~~:m 1111 SEPT 

3211.1111111 
3 

2011.1111111 

2411.1111111 

2111lll.lllllltll 

I 611.1111118 

M 1 

~ /~ )'J ''A 
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li .. l v 
~"v- _,..j ~ 

......,_..,... 

&11.1111111 

411.11118 

211.1111118 

11162 
I 

JAN. FEB. MAR. I APR. I MAY I JUN. I JUL. AUG. !SEPT. 

SNAKE RIVER NEAR CLARKSTON, WASHINGTON 

1. Drainage area - 103,200 aq., mi. 

2; Located 132 river mllaa above mouth ot Snake River. 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA. WASHINGTON 

LITTLE GOOSE LOC* AND DAM 
SNAKE RIVER, OREGON, WASHINGTON AND IDAHO 

DAILY DISCHARGE HYDROGRAPHS 

SNAKE RIVER NEAR CLARKSTON, WASH. 
1948- 1988 

SCALE AS SHOWN IINV. NO. ENG. 

WATER CONTROL MANUAL PLATE 4-5.3 





CORPS OF ENG~EERS 

OCT. J NOV. DEC. JAN. I FEB. I MAR. APR. MAY JUN. JUL. 
TOTAL ANNUAL RUNOFF 

ACRE-FEET = 50. 7a4. 622 

225. 00 
BASIN INCHES = 9.20 

~ DISCHARGE IN C.F.S. 
MAXIMUM DAILY 192.000 II MAY 
MINIMUM DAILY 22.000 5 SEPT 

~ AVERAGE DAILY 69.955 
200.00 
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~~ 1r \/\~ 
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~ y v \ 

I 75,00 

150.00 

125.00 
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109.00 
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t- tA j~ K-1~ -
fVY 

~~ ~ 
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75.00 

59.00 

25.009 

! 
1876 

-----

TOTAL. ANNUAL RUNOFF 
ACRE -FEET • 33. 820. 032 

225.01J 
BASIN INCHES - 6.14 

0 DISCHARGE IN C.F .S. 
MAXIMUM DAILY 176.100 10 JUN. 
MINIMUM DAILY I 5 •. 700 24 AUG. 

200.00 0 
AVERAGE DAILY 48, 852 

0 

~ 
~ 1\ 
~ 

II j \ 
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!I\ \ 3 l 

'"" l\ ~ 1\ 
~ 

AV< l':iR ._ 

I~ ~- ~.J ~J fW\1 KJ 
3JVV 

175.00 

1 s0. 00 

125.00 

100.000 

75.000 

50.090 

25.000 

3 
1961 

TOTAL ANNUAL RUNOFF 
ACRE-FEET = 44, 31 7, 538 
BASIN INCHES = 8.03 

Z25. 00 3 DISCHARGE IN C.f .9. 
MAXIMUM DAILY 211,000 1 JUN. 
MINIMUM DAILY 18.200 18 AUG, 

~ AVERAGE DAILY 61.214 

1\ 
200.00 

I 75.00 ~ 
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! \I lfl ~ ' N \ 
'\.j \) \ 

I 

- _A~ AGE= 6!_, 2.!_ -f -- -- -- -~ r·-
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150.00 

125.00 

"Jill!. 00 

75.00 

50.00 

25.00 

I 
1888 
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225.00 I 

200.00 ~ 

175.00 ~ 

1 5~. 00 I 

12~.00 3 

100.00 0 

75. lllil I 

50,0Jil 3 

25.Jillil 0 
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f--

I' 

AUG. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. 
TOTAL ANNUAL RUNOFF 

ACRE ·FEET = 20. 426. 876 
BASIN INCHES = 3.70 

DISCHARGE IN C.F .S. 
MAXIMUM DAILY 62. 200 3 MAY 
MINIMUM DAILY 10.900 21 AUG. 
AVERAGE DAILY 28.215 

V\fV\ y .!NiJ iA'!i£- l/l!e.,;.>f'< .A._, Aj 
""V' ·v 

1977 

TOTAL ANNUAL RUNOFF 
ACRE-FEET = 51 • 002. 826 
BASIN INCHES • 9.24 
DISCHAR~E IN C.F .S. 

MAXIMUM DAILY 205.690 18 JUN. 

~~~~f"'!~~y 17. ~gli) 25 OCT. 
70. 446 
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"''r '" ,B. r \Y\1 
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{V w~ MJ r--v 
.•. A 

~IV "{"V 

1902 
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OCT.j NOV.jDEC.j JAN.jFEB.jMAR.j APR.j MAY jJUN.j JUL.jAUG.}SEPT. OCT.j~c. JAN. I FEB. I MAR. APR. 

MAY JUN. JUL. AUG. SEPT. OCT. I NOV. I DEC. JAN. FEB. I MAR. APR. 
TOTAL ANNUAL RUNOFF 

ACRE-FEET = 40. 370. 91:!9 
BASIN INCHES = 7.31 

DISCHARGE IN C.F .5. 
MAXIMUM DAILY 148,000 9 JUN. 
MINIMUM DAILY 18,700 3 SEPT 
AVERAGE DAILY 55.763 

A r' \ 
~~= _JJ_ ""-rl 

.I\ r--- _A~ 5~, 1-h-
L\t:J\ .\. _fiJ 

·v v vi" \ pi \.j 

""\rr\ ..JVV ~ 
. ...,.._, v 

1978 

TOTAL ANNUAL RUNOFF 
ACRE-FEET · = 48, 397, 895 
BASIN INCHES = 8,77 

DISCHARGE IN C.F .S. 
MAXIMUM DAILY I 94,398 29 MAY 

~~r~~E01J~1L Y i!i!:g~s 31 AUG. 
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\) IV 1\ 1)\ 

\ A f./ \i\ 
'- r-\ - _A~ ~Gto_r li\~' -t -- -~ 

1...~ v w ~ IV'If 
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1863 

MAY JUN. JUL. J AUG. SEPT. OCT. NOV, DEC. J JAN. FEB. MAR. J APR. 

MAY JUN. JUL. AUG. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEPT. 
TOTAL ANNUAL RUNOFF 

ACRE -FEET =, 30~ 970. 3E!9 
BASIN INCHES = 5,61 

DISCHARGE IN C.F .5. 
MAXIMUM DAILY 1 41.200 25 MAY 
MINIMUM DAILY 13.700 13 AUG, 
AVERAGE DAILY 42. 770 

'~ ~ 

I ~A~ il\ ll Jl 
v u ~ ""VI, ~\/ A~ 
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LOWER GRANITE RESERVOIR 

1. Drainage area = 103,5.00 aq. mi. 
2. Locatad 107.5 milas above moutti of Snake River 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA. WASHINGTON 

25,01111 

225.090 

201/l, 090 

75.009 

51!.1111111 

25.11180 

01l.ll0111 

15.009 

51/l, 8Qfll 

~5. 009 

~ 

w 
C> 
0:: 
<( 
:r: 
0 
(/) 

0 

LITTLE GOOSE LOCK AND DAM 
SNAKE RIVER, OREGON, WASHINGTON, & IDAHO 

DAILY DISCHARGE HYDROGRAPHS 
LOWER GRANITE RESERVOIR 

COMPUTED REGULATED INFLOWS 
1976-1986 

SCALE AS SHOWN ltNV. NO. ENG. 

WATER CONTROL. MANUAL - PLATE 4-5.5 
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1. RECORDS USEO: 

a. WATER YEARS 1916-1922 ANO 1929-1935, OBSERVED DISCHARGES 
AT RIPARIA, WASHINGTON. DRAINAGE AREA IS 104,000 
SQUARE MILES. 

b. WATER YEARS 1936-1972, OBSERVED DISCHARGES AT CLARKSTON, 
WASH I NGTO~. ORA I NAGE AREA IS 103, 2DO SQUARE MILES. 

c .. DISCHARGE RECORDS USED ARE FROM DATA PUBLISHED BY U.S.G.S. 

WATER 
YEAR 

DATE 

MAXIMUM ANNUAL MEAN DAILY DISCHARGES 

·cFS WATER 
YEAR 

DATE CFS 

158 '000 
208,000 
105 ,bOO 
148,000 
1bo. 000 

WATER 
YEAR 

MAXIMUM ANNUAL MEAN DAILY DISCHARGES 

DATE CFS WATER 
YEAR 

DATE CFS 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA. WASHINGTON 

l4 

22 
20 
18 
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10 
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0 

Cl) 
lL 
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0 
0 
0 
d -
~ 

la.l 
0 
a: 
< 
~ 
0 
Cl) 

a 

2. DISCHARGE RECORDS AT CLARKSTON. AND RIPARIA HAVE BEEN CONSID
ERED COMPARABLE AND HAVE BEEN USED WITHOUT CORRECTIONS FOR 
INCIDENTAL INFLOW BETWEEN THESE STATIONS. 

3. DISCHARGES USED ARE THOSE OBSERVED AT THE TIME ANO REFLECT 
VARYING EFFECTS ·oF PROGRESSIVE I RR I GAT I ON ANO RESE~VO I R 
STORAGE DEVELOPMENTS. 

1916 
1917 
191B 
1919 
1920 
1921 
1922 
1929 
1930 
19.31 
1932 
1933 
1934 
1935 
1937 
1938 
1939 
1940 
1941 

JUN 20 
MAY 30 
JUN 14 
MAY 30 
JUN 17 
MAY 20 
JUN 7 
MAY 25 
APR 2o 
APR 2 
MAY 23 
JUN 11 
DEC 23 
MAY 25 
MAY 19 
MAY 29 
MAY 4 

MAY 13 
MAY 14 

23C ,000 
256,()00 
216 ~ 000 
1 b7 ,000 
148,000 
270,000 
233 ,ooa 
155,000 
95,600" 

1942 
1943 
1944 
1945 
194& 
1947 
1948 
1949" 
1950 
1951 
1952 
1953 
1954 
1955 
195& . 
1957 
1958 
1959 
19oO 

MAY 27 
APR 20 
MAY 1b 
JUN 7 
.APR 20 
MAY 9 
MAY 29 
MAY 17 
JUN ·17 
MAY 25 
APR 28 
JUN 14 
MAY 21 
JUN 13 
MA_Y -25 
MA.Y 20 
MAY 22 
JUN 7 

23,000 
349.500 
243,100 
200,000 
179.000 
237.000 
22& ,000 
204,000 
199,000 
277.100 
293,800 
239,800 
1b7 ,bOO 
157,400 

19b1 
19b3 
19b4 
19b5 
19bb 
19b7 
1908 
19b9. 
1970 '• 
1971 
1972 

MAY 27 
MAY 25 
JUN 9 
APR 21 
MAY 8 
MAY 24 
JUN 4 
MAY j() 

JUN 7 
MAY 30 
JUN 2 

168,000 
150,400 
240.300 
227,000 
111 ,000 
205,000 
129(oll00 
182,000 
227,000 
253,000 
237,000 

·;~;·![;~its. .............. , ~ITTLE GOOSE LOCK AND DAM . 
SNAKE RIVER, OREGON, WASHINGTON, & IDAHO 

SUMMARY HYDROGRAPHS 
4: CURVES OF PERCENT.CHANCE OF OCCURRENCE REPRESENT THE AVERAGE 

DAILY DISCHARGE FOR THAT DAY. A POI"NT ON AN EXCEEDENCE 
CURVE REPRESENT-S THE AVERAGE DAILY Dl SCHARGE FOR A SPECIFIC 
PAY. WHICH" HAS BEEN EXCEEDED THE GIVEN PERCENTAGE OF TIME. 

107,000 
219,000 
245 .ooo 
149,000 
130,000 
110,000· 
214,000 

·144,000 
125,000 
102,000 JU.N 5 

VALUE ENGINEERING PAYS I 

a.rb•r Plofl•r r·e·;I!!""ji"·························--

SNAKE RIVER NEAR CLARKSTON, WASH. 

SUIIITU:D: 

~ .. ~~~-
IICALE All IIHOWN 

SM'ii"i""id 

-WATER CONTROL MANUAL 

IHV. NO. 

PLATE 4-6 
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CORPS OF ENGINEERS 1!1 SAFETY PAYS m U.S. ARMY --
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320 
200 AVERAGE 58, 696 CFS 60 MAXIMUM DISCHARGE 

303.700 CFS 
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160 ll§ll!AVERASE 
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240 
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I. 

"-
"-
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0 15 105. 189 0 

20 91, 267 

160 
30 63, 020 
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WATER ~EARS 0 20 40 60 80 !00 

PERCENT OF TIME EGUALLED OR EXCEEDED 
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ci -
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18 0::: 
< ::c 
0 
Cl) 

16 0 
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S I 0 IS 20 2S 31 

JAN 
s 10 1S 20 25 29 

FEB 
s 1 0 1 s 20 25 31 

MAR 
S 10 IS 20 2S 30 

APR 
S I 0 IS 20 2S 30 

JUN 
OL_L_~_L_L~--L_~_L_L~~--L-~~_L_l_J __ ~~_L_l_J~L_~~~_J~~~L_~~~~~~~~~~~~~~~~~~~~~~~~-=~~~~~~~-=~~~~~~~~~~~~~~~ 

5 10 15 20 25 30 

SEP 
5 10 15 20 2S 31 

JUL 
s 10 15 20 25 31 

MAY 
5 10 IS 20 25 31 

AUG 

0 
s 1 0 1 s 20 2S 31 

OCT 
5 10 1S 20 2S 30 

NOV 
S 10 IS 20 2S 31 

DEC 

VALUE 

NOTES: 

1. RECORDS USED:. ..-.~· 

WATER YEARS 1971 - 1986, Ll TTLE GOOSE REGULATED INFLOWS 
COMPUTED BY THE CORPS OF ENGINEERS, WALLA WALLA DISTRICT: 

2. DRAINAGE AREA IS 103,900 SQUARE MILES. 

3. COMPUJED R~GULATEO INFLOWS. REFLECT THE EFFECTS OF UPSTREAM 
I RR I GAT I ON AND RESERVOIR STORAGE. 

4. CURVES OF PERCENT CHANCE OF OCCURRENCE REPRESENT THE AVERAGE 
FLOW FOR THAT DAY. A POl NT ON AN EXCEEDENCE CURVE REPRESENTS 
THE AVERAGE DAILY DISCHARGE FOR A SPECIFIC DAY WHICH HAS BEEN 
EXCEEDED THE GIVEN PERCENTAGE OF TIME. 

ENGINEERING PAYS 

MAXIMUM ANNUAL MEAN DAILY DISCHARGES 

WATER 
YEAR DATE CFS 

1971 MAY 3D 244,100 
1972 JUN 2 231,200 
1973 MAY 19 92,700 
1974 JUN 18 303,700 
1975 JUN 8 186,700 
1976 MAY 15 194,200 
1977 MAY 4 63,800 
1978 JUN 9 146 ,?DO 
1979 MAY 25 139' 500 
1980 JUN 1J 133,800 
1981 JUN 10 174,800 
1982 JUN 18 206.000 
1983 MAY 29 194,500 
1984 MAY 31 245' 500 
1985 JUN 9 125,300 
198& JUN 2 208,200 

U.S. ARMY ENGINEER DISTRICT 
WALLA WALLA, WASHINGTON 

.",;""·'; ... ww.l LITTLE GOOSE LOCK-AND DAM 
SNAKE RIVER, OREGON, WASHINGTON, l IDAHO 

SUMMARY HYDROGRAPHS 
··c-KfCifi .. IY··· 

"Ciiri'F"··· 

LITTLE GOOSE RESERVOIR 
COMPUTED REGULATED INFLOWS 

ICIIL£ Ill SHOWN IINV. NO. 

WATER CONTROI.l MANUAL PLATE 4-7 
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RELATIVE STAGES OF SNAKE RIVER DURING MARCH 21 TO 27,1973 

R.M. 141.9 
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I "'- • 
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. \ 
3.00 \ - _J 

- 5.00 

- 4.00 

AT HELLS CANYON DAM'\....._-

- 3.00. LITTLE GOOSE LOCK AND DAM 
Snake River, Ore., Wash., SId·. 

TRAVEL TIME VERSUS 
REL.ATIVE STAGES OF SNAKE RIVER 

MARCH 21 TO 27, 1973 

4 7 10 13 16- rs-22TI 4. 7 fO f~ 16-19 22 I I 4 7 10 13 MSTI 
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4. Curve 2 represents regulated discharges and i3 

~50 based on the 1975 level of storage development and toe 
t--- 1985 level on irrigation depletions. Regulated 

discharges are from regulation studies for 1894, 1929 
through 1958, and in addition the regulated observed 
discharges for the high runoff years of 1972 and 1974. 
The plotting positions for the regulated event years 
are for the natural frequency curve. Curve 2 is a 
graphical fit of the regulated data. 

NOTES 

1. Drainage area equals 103,200 sq. mi. 

2. This is a preliminary graph subject to revision. LITTLE GOOSE LOCK AND DAM 
3. Curve 1 represents nat~ral discharges and is based Snake River, Ore., Wash. , & Ida. 
on the· 1894-1975 . station record adjusted for 
irrigat"ion depletions and storage and extended by ANNUAL PEAK DISCHARGE FREQUENCIES correlation with the 1858-1975 Columbia River at The 
Dalles station record. It includes an expected Snake River At Lower Granite Dam 
probability adjustment. The station and adopted skew 
is -0.5. Natural discharges for the 1894-1975 period 
of record are plotted based on their ranking within u.s. Army Engineer 'n i vis ion, N.P. the extended record. The median plotting position 
method was utilized • NPDEN-WM-HES May 1978 
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NOTES 

XCEEDANCE FREQUENCY IN PER -·CENT-R=F= 
m.a!t!l 

_::.._] __ 

1. Drainage area equals 237.000 square miles. 

?. Curve 1 represents natural discharges and is based on 
the 1858-1985 station record adjusted for irrigation 
depletions and storage. 
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3. Curve 2 represents regulated discharges and is based on 
the 1985 level of storage development and the 1985 level of 
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LITTLE GOOSE LOCK AND DAM - WATER CONTROL MANUAL 

EXHIBITS 

No. 

1-1 List of Design Memorandums 
8-1 Part 207 - Navigations Regulations 



EXHIBIT 1-1 

LITTLE GOOSE LOCK AND DAM 
DESIGN MEMORANDUMS 

Title Cover Date 

1 Site Selection and Upper Pool Determination 13 February 1961 

2 General Design Memorandum (4 Volumes) 20 October 1961 

3. Preliminary Report of Concrete Aggregate 
Investigations 17 September 1962 

Supp. 1 - Final Report 
Supp. 2 - Additional Investigations 

4.1 South Shore Access Road 

Supp. 1 - Design and Cost Revisions 

4.2 Deleted 

5 Camas Prairie Railroad Relocations (2 Volumes) 

Supp. 1 - Design and Cost Revisions 
Supp. 2- Revised Alignment, Central 

Ferry Area 

6 Garfield County Road Relocations 

Supp. 1 - County Road 375, Part 1 
Supp. 2 - County Road 375, Hastings Hill 

7-Part 1 Real Estate - Damsite Construction Area, 
North and South Shore Access Roads, 
Relocated Borrow Areas, Partial Relocations 
of the Camas Prairie Railroad, Partial 
Flowage and Public-Use Areas, and Project 
Housing Area 

7-Part 2 Real Estate - Remainder of Project, 
Remainder of Camas Prairie Railroad 
Relocation, State Highway and County 
Road Relocations, Remainder of Public-Use 
Areas, and Flowage Requirements 

5 December 1963 
5 January 1967 

8 November 1962 

11 April 1963 

31 August 1965 

9 

22 

11 

August 1966 

October 1968 

November 1965 

18 July 1967 
October 1968 

19 April 1962 

12 Apri 1 1963 
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8 Spillway 

LITTLE GOOSE LOCK AND DAM 
DESIGN MEMORANDUMS 

(CONTINUED) 

Title Cover Date 

16 August 1963 

Supp. 1 - Design and Cost Revisions 16 September 1964 

9 Navigation Facilities 

Supp. 1 - Design and Cost Revisions 
Letter Supp. 2- Foundation Stabilization 
Letter Supp. 3- Navigation Lock Facilities 

Modifications to Navigation Lock Discharge 
Culvert Bulkheads and Guides 

10 Fish Facilities 

10.1 Fingerling Bypass Facilities 

10.2 Permanent Juvenile Bypass Facilities 
Rewritten 

11 Washington State Highway No. 3 

12 Relocation of Power and Telephone Facilities 

13 First Step Cofferdam 

14A Preliminary Master Plan 

14 Master Plan 

14.1 Recreation Facilities and Public Use Areas 

15 Concrete Non-overflows 

16 North Abutment Embankment and Second 
Step Cofferdam 

17.1 Powerhouse Architectural Design 

Supp. 1 - Paint and Sandblast Building 

17.2 Powerhouse Structural Design 

17.3 Deleted 

23 May 1963 

11 May 1964 

3 December 1982 

16 July 1964 

21 November 1977 

January 1984 
November 1986 

17 July 1967 

18 October 1967 

20 

23 

February 1963 

30 March 1962 

June 1969 

June 1969 

January 1964 

6 August 1964 

October 1963 

February .1964. 
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17.4a 

17.4b 

17.4c 

17.4d 

17.4e 

17.5 

LITTLE GOOSE LOCK AND DAM 
DESIGN MEMORANDUMS 

(CONTINUED) 

Title 

Powerhouse Lighting Design 

Powerhouse Grounding System 

Powerhouse Auxiliary Electrical System 

Powerhouse Control and Emergency D-C and 
Preferred A-C Sources 

13.8-kv Service to Inland Power and 
Light Company 

Supp. 1 - Revisions 

Preliminary Design Report, Power Units 4 - 6 

Supp. 1 - Transmission System, Transformer 
Windings, and Service to Inland Power 

Cover Date 

March 1964 

March 1964 

March 1964 

March 1964 

2 July 1971 

11 January 1972 

July 1972 

and Light Company 31 October 1973 

17.6 Letter Supplement, Repair of Erection Bay 
Intake Monolith 

18 Domestic Water Supply System 

Supp. 1 - Additional Requirements 

19 100-Ton Combined Spillway & Powerhouse 
Intake Gantry Crane (see John Day DM 15.8) 

20 Foundation Grouting and Drainage 

21 South Shore Temporary Project Office 

22 Relocation of Penawawa Cemetery 
Final Report 

23 Permanent Operators• Quarters 

24 Aircraft Landing Strip 

10 June 1964 

30 December 1970 

16 

17 April 1964 

24 August 1962 

3 May 1965 
11 October 1966 

September 1965 

2 June 1965 

EXHIBIT 1-1 
Page 3 of 4 



Title 

LITTLE GOOSE LOCK AND DAM 
DESIGN MEMORANDUMS 

(CONTINUED) 

25 . Whitman County Road Relocations 

Supp~ 1 - Necessity for Relocation, 
Roads 800 and 810 

Supp. 2 - County Road 819 

26 Visitors Facilities and Landscape Treatment 

27 Isolated Burials near Penawawa 

28 Reservoir Clearing 

29 Cost Allocation 

Cover Date 

18 April 1966 

13 October 1966 

16 October 1968 

14 

January 1979 

21 May 1968 

January 1969 

Apri 1 1976 
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EXHIBIT 8-1 

PART 207 - NAVIGATION REGULATIONS 

207.718 Navigation Locks and Approach Channels, Columbia and Snake Rivers, 
Oregon and Washington. 

a. General. All locks, approach channels, and all lock appurtenances, 
shall be under the jurisdiction of the District Engineer, Corps of 
Engineers, United States Army, in charge of the locality. The District 
Engineer may, after issuing a public notice and providing a 30-day 
opportunity for public comment, set (issue) a schedule for the daily 
lockage of recreation vessels. Recreational vessels are pleasure boats 
such as row, sail, or motor boats used for recreational purposes. 
Commercial vessels include licensed commercial passenger vessels 
operating on a published schedule or regularly operating in the "for 
hire" trade. Any recreation schedule shall provide for a minimum of 
one: scheduled recreation lockage upstream and downstream (two lockages) 
each day. At the discretion of the District Engineer, additional lockages 
may be scheduled. Each schedule and any changes to the schedule will be 
issued at least 30 days prior to implementation. Prior to issuing any 
schedule or any changes to the schedule, the District Engineer wi 11 
consider all public comments and will evaluate the expected energy 
situation, water supply, and recreation use of the lock to determine the 
season a 1 need for the schedule or change in schedule. The Di strict 
Engineer's representative at the 1 ocks sha 11 be the Project Engineer, 
who shall issue orders and instructions to the Lock Master in charge of 
the lock. Hereinafter, the term "Lock Master.. shall be used to 
designate the person in immediate charge of the lock at any given time. 
In case of emergency and on all routine work in connection with the 
operation of the 1 ock, the Lock Master sha 11 have authority to take 
action without waiting for instructions from the Project Engineer. 

b. Lockage Control. The Lock Master shall be charged with the 
immediate control and management of the lock, and of the area set aside as 
the lock area, including the lock approach channels. Upstream and 
downstream approach channels extend to the end of the wing or guide wall, 
whichever is longer. At Bonneville Lock, the upstream approach channel 
extends to the upstream end of Bradford Island and the downstream approach 
channel extends to the downstream end of the lo~1er moorage. The Lock 
Master shall demand compliance with all laws, rules, and regulations for 
the use of the lock and lock area and is authorized to issue necessary 
orders and directions, both to employees of the Government or to other 
persons within the limits of the lock or lock area whether they are 
navigating the lock or not. Use of lock facilities is contingent upon 
compliance with regulations, Lock Master instructions, and the safety of 
people and property. 
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c. No one shall initiate any movement of any vessel in the lock or 
approaches except by or under the direction of the Lock Master. ( 11 Vessel 11 

as used herein includes all connected units, tugs, barges, tows, boats, 
or other floating objects.) 

d. Signal~. 

(1) Radio. All locks are equipped with two-way FM radio 
operating on channel 14, frequ~ncy of 156.700 MHz, for both the calling 
channel and the working channel. Vessels equipped with two-way radio 
desiring a 1 ockage sha 11 ca 11 WUJ 33 Bonne vi 11 e, WUJ 34 The Da 11 es, WUJ 
35 John Day, WUJ 41 McNary, WUJ 42 Ice Harbor, WUJ 43 Lower t4onumental, 
WUJ 44 Littl~ Goose, or WUJ 45 Lower Granite, at least one-half hour in 
advance of arrtval since the Lock Master is not in constant attendance 
of the locks. Channe 1 14 s ha 11 be monitored constant 1 y in the vessel 

_pilot house from the time the vessel enters the approach channel until 
its completion of exit. Prior to entering the lock chamber, the commer-

··cial freight or log-tow vessel operator shall report the nature of any 
cargo; the maximum length, width, and draft of the vessel; and whether 
the ve·ssel is in any way hazardous because of its condition or the cargo 
it carries or has carried. 

(2) Pull-cord Signal Stations. Pull-cord signal stations 
-marked by large instructional signs and located near the end of the 
upstream and downstream lock entrance walls may be used in place of 
radios to signal the Lock Master for a lockage. 

. (3) Entering and Exit Signals. Signal lights are located out
side each lock gate. When the green (go) light is on, all vessels will 
enter in the sequence prescribed by the Lock Master except at Bonneville 
where fretght and log-tow vessels will enter on the amber light. When 
the red (stop) light is on, the lock is not ready for entrance and 
vessels shall stand clear. In addition to the above visual signals, the 
Lock Master will signal that the lock is ready for entrance by sounding 
one long blast on the lock air horn. The Lock Master will signal that 
the lock is ready for exit by lighting the green exit light and sounding 
one short blast on the air horn. 

e. Permissible Dimensions of Vessels. Nominal overall dimensions 
of vessels allowed in the lock chamber are 84 feet wide and 650 feet 
long, except at-Bonneville where these dimensions are 74 feet wide and 
500 feet 1 on g. Depth of water in the 1 ock depends upon river 1 eve 1 s 
which may vary. from day to day. Staff gauges showing the minimum water 
level depth over gate sills are located inside the lock chamber near 
each 1 ock gate and outside the 1 ock chamber near the end of both 
upstream and ·downstream guide walls. Vessels which do not have a draft 
of at least 1 foot less than a gauge reading shall not pass that gauge. 
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Information concerning allowable draft for vessel passage through the 
1 ocks may be obtai ned from the Lock Master. Minimum 1 ock chamber water 
level depth is 15 feet except at Ice Harbor where it is 14 feet and at 
Bonne vi 11 e where it is 24.2 feet. When the ri verfl ow at Lower Granite 
exceeds 330,000 cubic feet per second, the normal minimum 15-foot depth 
may be decreased to as little as 8 feet. At Bonneville, a tow may be 
rearranged to less than clear lock dimensions (74 feet by 500 feet) 
prior to entering the lock and may be passed in one lockage. Such 
rearrangements at Bonneville may be done at the moorage in the downstream 
lock approach channel or above the upstream guide wall and with the Lock 
Master•s permission at the upstream guide wall. In consideration of 
river and swing bridge traffic at Bonneville, the Lock Master may 
authorize rearrangement of vessels within the lock chamber only when 
both miter gates at the open end of the lock are in their recesses in 
the lock walls and rearrangement will not be hazardous to them. Vessels 
wider than 50 feet wi 11 not be permitted to enter the Bonne vi 11 e Lock 
during extreme high water when tai 1 water at the 1 ock is higher than 35 
feet above msl since the downstream guide wall will be inundated. 

f. Precedence at Lock. Subject to the order of precedence, the 
vesse 1 or tow arriving first at the 1 ock wi 11 be 1 ocked through first; 
however, this precedence may be modified at the discretion of the Lock 
Master. If immediate passage is required, lockage of vessels owned or 
operated by the United States shall take precedence. The precedence of 
all other vessels shall be as follows: 

(1} When a recreational vessel lockage schedule is in effect 
at the appointed time for lockage of recreation craft, recreation craft 
shall take precedence; however, commercial vessels may be locked through 
with recreational craft if safety and space permit. At other than the 
appointed time, the lockage of commercial and tow vessels shall take 
precedence and recreational craft may (only} lock through with commercial 
vessels as provided in paragraph (h) of this section. 

(2} If a recreational vessel lockage schedule is not in effect, 
commercial and tow vessels shall take precedence. Recreational craft 
may be locked through with commercial craft. If no commercial vessels 
are scheduled to be locked through within a reasonable time, not to 
exceed 1 hour after the arrival of the recreational vessel at the lock, 
the recreational vessel may be locked through separately. If a combined 
lockage cannot be arranged, the recreational craft shall be locked 
through after waiting for three commercial lockages. 

g. Loss of turn. Boats that fail to enter the lock with reasonable 
promptness, after being authorized to do so, shall lose their turn. 
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h. Lockage. 

{1) Multiple Lockage. The Lock Master shall decide whether 
one or more vessels or tows may be 1 ocked through at the same time. 
Vessels with flammable or highly hazardous cargo will be passed separately 
from all other vessels. Hazardous materials are described in Part 171, 
Title,49, Code of Federal Regulations. Flammable materials are defined in 
the National Fire Code of the National Fire Protection Association. 

(2) Recreational Craft. By mutual agreement of (all parties) 
the Lock Master and the captains of the vesse 1 s i nvo 1 ved, recreation a 1 
vessels may be locked through with commercial vessels. Under the 
recreational vessel schedule, separate lockage will not be made by 
recreational vessels except in accordance with the recreational lockage 
schedule or when circumstances warrant, such as in an emergency. When 
recreational craft are locked simultaneously with commercial vessels, 
the recreational vessel will enter the lock chamber after the commercial 
vessel is secured in the chamber and when practicable will depart while 
the commercial vessel remains secured. 

(3) Special Schedules. Recreational boating groups may request 
special schedules by contacting the District Engineer. The schedule for 
the daily lockage of recreational vessels will indicate the number of 
boats required in order to arrange a special schedule. 

i. Mooring in Approaches Prohibited. Mooring or anchoring in the 
approaches to the 1 ock is pro hi bi ted where such maori ng wi 11 interfere 
with navigation. 

j. Waiting for Lockage. Vessels waiting for lockage shall wait in 
the clear outside of the lock approach channel or contingent upon per
mission by the Lock Master may, at their own risk, lie inside the approach 
channel at a place specified by the Lock Master. At Bonneville, vessels 
may, at their own risk, lay-to at the downstream moorage facility on the 
south shore downstream from the guide wa 11: Provided, that a 100-foot
wide open channel is maintained and vessels upstream may lay-to against 
the guide wall at their own risk, provided they remain not less than 400 
feet upstream of the upstream lock gate; or contingent upon prior radio 
clearance by the Lock Master they may, at their own risk, tie to the 
upstream guide wall. 

k. Mooring in Lock. All vessels must be moored within the lock 
chamber so that no portion of any vessel extends beyond the lines painted 
on the lock walls. Moorage within the lock chamber will be to floating 
mooring bits only and will be accomplished in a proper no-slip manner. 
Small vessels will not be locked with a large vessel unless the large 
vesse 1 is so moored (two maori ng bits) that no 1 at era 1 movement is 
possible. The vessel operator will constantly monitor the position of 
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his vessel and his mooring bit ties to assure that there is no fore or 
aft movement of his vessel and lateral movement is minimized. Propulsion 
by vessels within the lock chamber will not be permitted during closure 
operation of a 1 ock chamber gate or as otherwise directed by the Lock 
Master. 

1. ·crew to Move Craft. During the entire lockage, the vessel 
operator shall constantly attend the wheelhouse, be aware of the vessel •s 
position, and monitor radio channel 14 on frequency 156.700 MHz, or 
otherwise be constantly able to communicate with the Lock Master. At a 
minimum, vessels shall be as vigilantly manned as if underway. 

m. Speed. Vessels shall be adequately powered to maintain a safe 
speed and be under cont ro 1 at a 11 times. Vesse 1 s sha 11 not be raced or 
crowded a 1 ongs ide another in the approach channe 1 s. When entering the 
lock, speed shall be reduced to a minimum consistent with safe navigation. 
As a genera 1 rule, when a number of vesse 1 s are entering the 1 ock, the 
following vessel shall remain at least 200 feet astern of the vessel ahead. 

n. Delay in Lock. Vessels shall not unnecessarily delay any opera
tion of the locks. 

o. Landing of Freight. No freight, baggage, personnel, or passen
gers shall be landed on or over the walls of the lock, except by permission 
and direction of the Lock Master. 

p. Damage to Lock or Other Structures. The regulations in this 
section shall not relieve the liability of the owners and/or operators of 
vessels from liability for any damage to the lock or other structures or 
for the immediate removal of any obstruction. No vessel in less than 
stable floating condition or having unusual sinking potential shall enter 
the locks or its approaches. Vessels must use great care not to strike 
any part of the 1 ock, any gate or appurtenance thereto or machinery for 
operating the gates, or the walls protecting the banks of the approach 
channels. All vessels with projecting irons or rough surfaces which may 
damage the gates or 1 ock wa 11 s sha 11 not enter the 1 ock un 1 ess provided 
with suitable buffers and fenders. Vessels having chains, lines, or drags 
either hanging over the sides or ends or dragging on the bottom for 
steering or other purposes will not be permitted to pass. 

q. Tows. Prior to a lockage, the person in charge of a vessel 
towing a second vessel by lines shall, at a safe distance outside of the 
incoming approach channel, secure the second vessel to the towing vessel 
and keep it secured during the entire course of a lockage and until 
safely clear of the outgoing approach channel. 

EXHIBIT 8-1 
Page 5 of 8 



r. Violation of Regulations. Any violation of these regulations 
may s;ubject the owner or master of any vessel to any or a 11 of the 
following: (1) penalties prescribed by law of the United States Govern
ment (33 U.S.C. 1), (2) report of violation to the titled owner of the 
vessel, (3) report of the violation to the U.S. Coast Guard, and/or 
(4) refusal of lockage at the time of violation. 

s. Refuse in Locks. No material of any kind shall be :thrown or 
discharged into the lock or be deposited in the lock area. Vessels 
1 eak i ng or spi 11 i ng cargo wi 11 be refused 1 ockage and sui tab 1 e reports 
will be made to the U.S. Coast Guard. Deck cargo will be so positioned 
so as not to be subject to falling overboard. 

t. Handling Valves, Gates, Bridges, and Machinery. No person, 
unless authorized by the Lock Master, shall open or close any bridge, 
gate, valve, or operate any machinery in connection with the lock. 
However, the Lock Master may call for assistance from the master of any 
vessel using the 1 ock, should such aid be necessary, and when rendering 
such assistance, the men so employed shall be directly under the orders 
of the Lock Master. Masters of boats refusing to give such assistance 
when it is requested of them may be denied the use of the 1 ock by the 
Lock Master. 

u. Statistics. On each passage through the lock, masters or pursers 
of vesse 1 s sha 11 furnish to the Lock t4aster a written statement of 
passengers, freight, and registered tonnage and other information as 
indicated on forms furnished boat operators by the Lock Master. 

v. Hazardous areas. At McNary, Ice Harbor, Lower Monumental, Little 
Goose, and Lower Granite Dams, all water from the downstream face of the 
dam to a 1 i ne straight across the river at the downstream end of the 
downstream lock guide wall is considered hazardous and vessels may enter 
only at their own risk. 

w. Restricted Areas. No vessel shall enter or remain in any 
restricted area at any time without first obtaining permission from the 
District Engineer, U.S. Army Corps of Engineers, or his duly authorized 
representative. 

( 1} At Bonne vi 11 e Dam. The waters restricted to only Govern-
ment vessels are described as all waters of the Columbia River and Brad
ford Slough within 1,000 feet above and 2,000 feet below the powerhouse. 
The restricted areas will be designated by signs. 

{2) At The Dalles Dam. The waters restricted to only Govern
ment vessels are described as all downstream waters other than those of 
the navigation lock downstream approach channel which lie between the 
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Wasco County Bridge and the project axis, including those waters between 
the powerhouse and the Oregon shore and all upstream waters other than 
those of the navigation lock upstream approach channel which lie between 
the, project axis and a line projected from the upstream end of the navi
gation lock guide wall to the junction of the concrete structure with the 
earthfill section of the dam near the upstream end of the powerhouse. 

(3) At John Day Dam. The waters restricted to only Governrnent 
vessels are described as all of the waters within a distance of about 
1,000 yards above the dam lying south of the navigation channel leading 
to the 1 ock and bounded by a 1 i ne commencing at the upstream end of the 
guide wall, and running in a direction 54001'37" true for a distance of 
771 yards, thence 144001'37" true across the river to the south shoreline. 
The downstream limit is marked by orange and white striped monuments on 
the north and south shores. 

( 4) At McNary Dam. The waters restricted to only Government 
vessels are described as all of the waters within a distance of about 
1,000 yards above the dam lying south of the navigation channel leading 
to the lock and bounded by a line commencing at the upstream end of the 
guide wall and running in a direction 93030' true for a distance of 495 
yards, thence 175015' true for 707 yards, thence 179000' true for 441 
yards, thence 235000 • true for 585 yards, thence 268000 • true for 146 
yards to the head of the fish ladder. 

(5) At Ice Harbor Dam. The waters restricted to only Government 
vessels are described as the waters within a distance of about 800 yards 
upstream of the dam lying south of the navigation channel leading to the 
1 ock and bounded by a 1 i ne commencing at the upstream end of the guide 
wall, and running a direction 83000' true for a distance of 600 yards, 
thence 175000' true for a distance of 250 yards, thence 241000' true to 
the upstream face of the dam. 

(6) At Lower Monumental Dam. The waters restricted to only 
Government vessels are described as the waters within a distance of about 
1,200 yards upstream of the dam lying north of the navigation channel 
leading to the lock and bounded by a line commencing at the upstream end 
of the fixed guide wall and running in a direction 48000' true for a 
distance of 340 yards, thence 326000' true for a distance of 366 yards, 
thence 260000' true for a distance of 160 yards, thence 270000' true to 
the north shore. 

{7) At Little Goose Dam. The waters restricted to only Govern
ment vessels are described as those within a distance of 800 yards above 
the dam lying north of the guide wall and bounded by a line commencing at 
the upstream end of the guide wall and running in a direction 64013' true 
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(/~ for a distance of 567 yards, thence 349°03' true for a distance of 610 yards to the north shoreline. 
\_ 

(8) At Lower Granite Dam. The waters restricted to only Government vessels are 
described as those within a distance of 800 yards above the dam lying south of the guide wall 
and upstream end of the guide wall and running in a direction 136° true for a distance of +/-586 
yards, thence 214° true for a distance of250 yards to the south shoreline. 

Drawings which depict the hazardous and restricted areas in paragraphs (v) and (w) of this 
section are available from the District Engineers for areas within their respective jurisdictions. 

TABLEB-1 

NOTIFICATION LIST IN CASE OF UNSCHEDULED LOCK CLOSURES 
OR 

OTHER NAVIGATION MATTERS 

PRIMARY CONTACT: WALLA WALLA DISTRICT- Operations Division 
(Rick Werner, 527-7101, or Andrea Valentine, 527-7102) 

Who will in tum notify: 

1. Chief, Project Operations, Walla Walla District. 

2. Public Affairs Office, Walla Walla District. 

3. Chief, Project Operations, Northwest Division. 

4. Columbia River Towboat Association. 

LITTLE GOOSE DAM 
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