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NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Water Control Manual be published in looseleaf 

form, and only those sections, or parts thereof, requiring changes will be revised and 

printed. Therefore, this copy should be preserved in good condition so that inserts can be 

made to keep this manual current. 

EMERGENCY REGULATION ASSISTANCE PROCEDURES 

In the event that unusual conditions arise during non-duty hours, contact can be 

made by telephone to the Reservoir Control Center, North Western Division (A.C. 503 

808-3945). If Reservoir Control Center is unmanned, assistance can be achieved by 

contacting, in the order listed, one of the persons assigned on the Columbia Basin 

Teletype (CBTT) to be on call during non-duty hours, or one of the following persons: 

1. Chief of Reservoir Control Center 
(Phone: 503-808-3945) 

2. Reservoir Regulation Unit 
(Phone: 503-808-3942) 

3. Chief, Reservoir Regulation and Water Quality Section, Portland District 
(Phone: 503-808-4886Pager: 299-0512) 



WATER CONTROL MANUAL STATUS SHEET 

PROJECT: THE DALLES LOCK AND DAM 

CHAPTER 

I. INTRODUCTION 

I I. DESCRIPTION 

I II. HI STORY 

IV. WATERSHED CHARACTERISTICS 

V. DATA COLLECTION 

VI. HYDROLOGIC FORECASTS 

VII. WATER CONTROL PLAN 

VIII.EFFECT OF WATER CONTROL PLAN 

IX. WATER CONTROL MANAGEMENT 

SUPPPORTING INFORMATION 
(photo,pertinent data, 
tables,graohs,etc> 

STATUS CODES: 
1 - aoproved, uo to date 
2 - aoproveo, needs revision 
3 - preliminary draft 
4 - incomplete and/or outdated 

STATUS 

*** 2 *** 
*** *** 

*** 2 *** 
*** *** 
*** *** 

*** 2 *** 
*** *** 
*** *** 
*** 2 *** 
*** *** 
*** *** 

*** 2 *** 
*** *** 
*** *** 

*** 4 *** 
*** *** 
*** *** 

*** 2 *** 
*** *** 
*** *** 

*** 4 *** 
*** *** 
*** *** 

*** 4 *** 
*** *** 
*** *** 

*** 4 *** 
*** *** 
*** *** 
*** *** 

PLANNED ACTION 

Uodate and revise RRMAN Section I. Int­
roduction; add additional material 

Uodate and revise RRMAN Section III. Ba­
sin Descriotion, and Section v. Descrio­
tion Of Tne ProJect Features: aod aodi­
t ior1al materials 

Uodate and Revise RRMAN Section II. Pro­
Ject History 

Uodate ana revise RRMAN Section III. Ba­
in Descriotion 

Uodate ana revise RRMAN Section IV. Hyd­
rology And Meteorology; add aoditional 
material 

Uodate and revise RRMAN Section IV, Hyd­
rology And Meteorology; aad acditional 
material 

Uodate ano revise R~MAN Section VI. 
Plan Of Ooeration: aod adc1tional mater­
ial 

Como1le a new cnaoter usin~ existing re­
cords and additional material 

Comoile a new cnaoter using existing re­
cords and additional material 
tional material 

Selectea taoles, cnarts. ano graons rea­
ui re uodate and revision 

NOTE: RRMAN=Reservoir Regulation Manual 
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ENGCW-EY (9 Aug 61) 2nd Ind 
SUBJ'Fl:T: Reservoir Resu.lation Manual, The DaJ.J.es Dam, Washington and 

Oreaon 

Hq, DA, Ottice ot the Chiet ot Ecgineera, Washington, D. c., 2l Sep 6l tJ /t1 
TO: Division Engineer, u. s. Army Engineer Di.Vision, North Paci.tic, 

Portland, <'regon 

The subject reservoir regulation manual is approved. 

FOR THE CHIEF OF ENGINEERl: 

l Incl 
wd 

NPDGH (9 Aug 6J.) 3rd Ind 

U. S. Army Engr Div, Borth Pacific, Portland, Ore. 

it>: District Engineer, m>Army ED.gr Dist, Portland, Ore. 

Forwarded. 

FOR THE ACTING DIVISION ENGINEER: 

~~ 

26 Sep 61 

Lt •. Colonel, Corps of' Engineers 
Acting Deputy DiVisbn Engineer 
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NPDGH ( 9 Aug 6J.) 1st Ind 
SUBJECT: Reservoir Regulation Manual, The Dalles Dam, Washington and 

Oregon. 

u. s. A"t."l'llY Ea.gr Div, North Pac1:t'1c, Portland, Ore. 15 Aug 6l 

ro: Chief' ot Engineers, DA, Washington, D. C. 

Forwarded tor your information and approval. 

FOR THE DIVISION ENGINEER: 

l Incl S. M. 
n/c - 6 cya w/d Colonel, Corps ot Engineers 

Deputy Division ED.gineer 
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U.S. ARMY ENGINEER DISTRICT. PORTLAND 
COR,.8 OF ENGINEERS 

8&8 .. ITTOC:K 8LOC:IC 

ftORTL.AND S. OR&GON 

IPPGW-2 9 August 1961 

SUBJEC'l': Reservoir Regulation Manual, The Dalles Dam, 
Washington & Oregon 

TO: DiVision Engineer 
U. S. Army Engineer D1Vision, North Pacific 
Portland, Oregon 

Ex 0 

~~~ 
Wilco~ 
IngramFC'/ 

Pederse~ 
adt/424 

1. Inclosed are 8 copies of The Dalles Reservoir Regulation 

Manual. 

2. Authority and preparation of this mat:;~ has been in . ... 
< ~ .... 

accordance with the proVision of paragraph 6 of ER 1110-2-240, dated ~ 

8 December 1958, and paragraphs 6. Ol-6. 03 of EM lll0-2-3600, dated 

25 May 1959· 

8 Incl 
BS 

.JOHN1· ~r:.~··~•;fi'G\' ER& Li CO' ·' .::i • · , , N'-E~ 
'{ •c R\ ' N 

OEP ' 
FOR~ • 

S ING K. EISIMINGER 
Colonel, Corps of Engineers 
District Engineer 
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THE DALLES PROJECT 

PERTINENT DATA 
(July 1961) 

1. LOCATION OF PROJECT: On Columbia River, 3 miles above The Dalles, 

Oregon. 

2. AUTHORITY: Public Law 516, 8lst Congress, 2nd Session, 17 May 1950. 

3. PURPOSE: Power and inland navigation. 

4. COST: Total as of 1 July 1960 

5. SIGNIFICANT DATES: 

Project authorization 

Initial appropriation for construction 

Construction began 

Dam closure 

Navigation lock in service 

Power on line (fishwater unit) 

Passage of first fish 

Completion of fish passage facilities 

6. PROPERTY ADJUSTMENTS: 

Area acquired 

Access roads built 

Relocations: 

State highways 

County and other roads 

Railroads 

Power line 

Telephone and telegraph 

v 

$248,ooo,ooo 

17 May 1950 

2 November 1951 

18 February 1952 

9 March 1957 

17 March 1957 

13 May 1957 

17 March 1957 

(not completed) 

6639 acres 

1 mile 

16 miles 

2 miles 

38 miles 

8 miles 

58 miles 



TEE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
(July 1961) 

7. THE DAM: 

Note: 

Powerhouse, length 

Spillway, total length 

Navigation lock, overall width 

Closure section, length 

Concrete nonover:f'low sections: 

Navigation lock to spillway, length 

Spillway to powerhouse, length 

Powerhouse to closure, length 

Earth embankments, length 

Total length o:f' dam 

Maximum height o:f' concrete sections 

Maximum height o:f' closure section 

Deck elevation (m.s.l.) 

2d39 :f'eet 

1467 :f'eet 

200 :f'eet 

2017 :feet 

574 :f'eet 

1527 :f'eet 

452 :f'eet 

409 :f'eet 

8735 :feet 

200 :f'eet 

295 :feet 

185 :feet 

Distances are measured along construction base line 
in all cases. 

8. PROJECT BASIN 

A. Columbia River above The Dalles, Oregon 

1. Drainage area, total 237,000 sq mi 

Canad.a area (yields 4CY;ii of runoff) 39;500 sq mi 

USA area (yields 6Clfo of runoff) 197,500 sq mi 

vi 



THE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
(July 1961) 

8. PROJECT BASIN (Cont'd) 

2. Climate 

T~m;perature 

Basin extremes 

Frost-free days in basin 

Precipitation 

Ba.sir average 

B. Columbia River in e Dalles Project .Area 

1. Climate 

Temperature 

Normal 
Maximum of record 
Minimum of record 
Frost-free days, (avg) 
Overcast days, (avg) 

Precipitation 

The Dalles area average 

2. Streamflow 

Normal ann. R.O. 

-60° F to 117° F 

100 to 200/yr 

24 in. /yr 

54° F 
115° F 
-30° F 
288/yr 
78/yr 

in./yr 

142,000,000 ac.-ft.; 195,500 cfs 
Max. wat. year R.O. (1894) 

227,000,000 ac.-ft.; 313,300 cfs 
Min. wat. year R.O. (1926) 

85,500,000 ac.-ft.; 118,ooo cfs 
Maximum flow of record (1894 flood)l,240,000 cfs 
Max. recent flow (1948 flood) 1,010,000 cfs 
Min. flow of record (Jan. 1937) 35,000 cfs 
100-year flood 1,190,000 cfs 
1894 flood - controlled with 

existing or under-construction 
storage as of July 1960 1,030,000 cfs 

vii 



THE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
9. RESERVOIR: (July 1961} 

''-'" -~ 

Water Surf ace 
Item : Fore bay : Area Volume 

: elev-ft(m. s .1. ~ acres ac.-ft. 

Minimum power pool 155.0 10,350 280,000 

Normal power pool 160.0 11,200 332,500 

Spillway design flood 
(2,290,000) 182.3 14,oo~ Not avail. 

1894 flood (1,240,000) 160.0 11,200 463,100 

1948 flood (1,010,000) 160.0 11,200 429,500 

Average flood (600,000) 160.0 11,200 372,400 

Freeboard above design flood level (185 - 182.3) = 2.7 feet 

10. SPILLWAY: 

Ogee, concrete gravity, gate controlled 

Maximum width at base 240 feet 

Height 68 feet 

Number of bays 23 

Overall length, including piers 1370 feet 

Clear waterway length 1150 feet 

Elevation of gate seal (m.s.l.) 119.50 feet 

Crest elevation (m.s.l.) 12l.OO feet 

Elevation, deck (m.s.l. 185.00 feet 

Elevation of maximum gate opening (m.s.l.) 169.00 feet 

viii 



10. SPILLWAY ( Cvnt 'd) 

Type of gate 

TEE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
(July 1961) 

Height of gate 

Gate hoist 

Tainter, (47-foot radius) 

42.5 feet 

Cable lift 

Gate control Electric motor, push button 

Design flood (maximum spillway 
capacity at pool elevation 182.3) 

Read 

Maximum spillway capacity at pool elev. 160 

Head 

f I STILLING BASIN 

Type 

Length 

Floor elevation (m.s.l.) 

Baffles 

Type 

Rows 

2,290,000 cfs 

61.3 feet 

1,050,000 cfs 

39.0 feet 

Horizontal 

170 feet 

f eei: 

"Bluestone" 

1 

Size (height x width x length) 9 ~eet x 10.5 feet x 18 feet 

J¥. NAVIGATION IDCK: 

Type 

Normal lift 

Maximum list 

Inside clearance 

ix 

Single lift 

87.5 feet 

90.5 feet 

86 ~eet x 675 feet 



THE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
(July 1961) 

~~ NAVIGATION LOCK (Cont'd) 

Minimum depth over lower sill 
(at T.W. El. 69.5) 

Depth over upper sill 
(at normal pool elev. 160) 

Upstream lock-gate (Tainter-type) height 

Downstream lock-gate height 

Emergency accessories (Upstr. and downstr.) 

15 feet 

20 feet 

22 feet 

107.5 feet 

Stop logs 

Filling system: Wall culverts with flood laterals & ports 

Operating D:lta 
Filling Emptying 

Head time time 
(ft) (min) (min) 

90.5 12.2 14.7 

83.6 ll.9 14.2 

62.8 l0.7 12.2 

Maximum wall height (foundation to top of guard 
wall, elev. 168.o) 

Length of upstream lock approach channel 

Length of downstream lock approach channel 

x 

146 feet 

lo60 feet 

ll70 feet 



THE DALLES PROJECT 

PERTINENT DATA (Cont'd) 
(July 1961) 

£- FISH PASSAGE FACILITIES: 

LADDERS -

Item 

Length 

Width 

Number of weirs 

Weir height 

Orifices (2 in each weir) 

Slope 

Top of ladder, invert elevation 
(m.s.l.) 

Bottom of ladder, invert elevation 
(m.s.l.) 

Number of entrance gates 

Width of entrance gates 

Fishway flow (from forebay) 

Auxiliary attraction water supply 

FISm:DCK -

Diameter 

Locking height, ave. 

Approach width 

xi 

North 

1761 feet 

2.4 feet 

90 

6 feet 

l'-ll" x 
l'-00" 

1 on 16 

147 feet 

60 feet 

3 

15 feet 

150 cf s 

490-2050 cfs 

East 

1801 feet 

30 feet 

90 

6 feet 

2'-01" x 
2'-0211 

1 on 16 

147 feet. 

60 feet 

3 

8 feet -
8 inches 

175 cf s 

5000 cf s 

28 feet 

78 feet 

10 feet 



THE DALLES PROJECT 

.PERTINENT DATA (Cont'd) 
(July 1961) 

.i-t: FISH PASSAGE FACILITIES (Cont'd) 

POWERHOUSE FISH COLLECTION SYSTEM -

Length 

Width 

Fish entrances 

Number equipped with gates 

Number normally operated 

Size, (height by width) 

Floor elevation (m.s.l.) 

POWERHOUSE TRANSPORTATION CHANNEL -

Length 

Width 

Floor elevation (m.s.l.) 

xii 

2o64 feet 

17 .5 feet 

25 

2 feet x 6 feet 

63.5 feet 

2373 feet 

18.5 feet 

63.5 feet 



~ POWERHOUSE: July 1961 
GENERAL 

~39 feet by 1462 feet Oµtside dimensions, including service bay 
Service bay dimensions 
Foundation dimensions 

86 feet by 75 feet inside diameter 
239 feet by 2150 feet 

Generating capacity (without overload) 
·Fish units - 2 ea. at 13,500 kw 
Main units - 14 ea. at 78,000 kw (initial) 
Main units - 8 ea. at 78,000 kw (future) 

Total 

Service units - 2 ea. at 3,000 kw (for 
Project use only) 

Hoisting Equipment (available to all turbines 
and generators) 

Control Room 
Location 
Floor area 
Elevation (m.s.l.) 

.POWER INTAKE FACILITIES .MAIN UNITS 

27,000 kw 
1,092,000 kw 

624,ooo kw 

1,743,000 kw 

6,ooo kw 

2 - 370 ton bridge cranes 

Station Service Bay 
86 feet x 46 feet 
157.50 feet 

Number of openings for each unit 
Trash rack dimensions (for each 

opening) 
Gates, number and size 

3 each with 1 bay 
25 feet wide by 

94 feet high 
3 - 22! feet by 

45 feet 

FISHWATER UNITS 
2 each with 1 bay 
18 feet wide by 

94 feet high 
2 - 16 feet by 

18 feet 
Type 
Hoist 
Elevation of sill (m.s.l.) 
Penstock, number and size 

Wheel 
Hydraulic 

44. 7 ft. 
None 

Wheel 
Hydraulic 

53. 5 ft. 
None 

.STATION SERVICE 
2 each with 1 bay 
25 feet wide by 

107 feet high 
1 - 8 feet by 8 feet 

Vertical lift 
Hydraulic 

62. 5 ft. 
2 ea. - 8 ft 

diam 



-~ ~ POWERHOUSE (Cont 'd) 

HYDRAULIC TURBINES 

Number 
Manufacturer 
Type 

Rated capacity 
Best efficiency head 
Maximum head 
Minimum head 
Rated speed 
Max runaway speed 
Specific speed at rating 
Diameter of runner 
Spacing center to center 

of turbines 
~ Governors, type 
<: 

<~ DRAFT TUBES 

Type and opening 

Horizontal length (turbine 
to downstream face) 

Vertical distance (dis­
tributor to draft tube 
floor 

Outlet opening, net area 
of each 

MAIN UNITS 

14 
Baldwin-Lima-Hamilton 
Kaplan automatic ad­

justable 6-blade 
propeller 

123,800 hp at 81 feet 
81.0 feet 
90.5 feet 
60 feet 

85~7 rpm 
171 rpm 
124 
280 inches 

86 feet 
Flyball 

Elbow type with 
rectangular 
opening 

98 feet - 6 inches 

70 feet - 8 inches 

884 square feet 

FISHWATER UNITS 

2 
Allie Chalmers 
Kaplan automatic 

adjustable 6-
blade propeller 

18,800 hp at 74 ft 
74 feet 
88 feet 
55 feet 
200 rpm 
430 rpm 
126.2 
120 inches 

39.5 feet 
Fly ball 

Elbow type with 
rectangular 
opening 

51 feet - 0 inches 

35 feet - 6 inches 

460 square feet 

July 1961 

STATION SERVICE 

Pelton 
Francis 

4,500 hp at 81 ft 
81.0 feet 
90.5 feet 
60 feet 
277 rpm 
554 rpm 
76. 5 
61 inches (throat) 

26.5 feet 
Fly ball 

Elbow type with 
rectangular 
opening 

68 feet = 0 inches 

50 feet - 9 inches 

341 square feet 



'*3-· POWERHOUSE (Cont 'd) 

GENERATORS 

Number (initial installation) 
Ma.nui'acturer 

Type 
Installation 
Speed, rpm 
Cycles 
Poles 
Rating, kw and kva 

Nameplate, 60° C rise 

Guaranteed 15~ overload 

Power factor 
Voltage regulator, number 
Generator, floor elev.(m.s.l.) 
Diameter, rotor 
Dia.meter, stator 

TRANSFORMERS 

Number 

Type 

Ma.nui'acturer 

Phase 
Cooling 
Rating (55° Crise) 

MAIN UNITS 

14 
General Electric 

Water-wheel driven 
Vertical 
85.7 
60 
84 

78,000 kw 
82,105 kva 
89,700 kw 
94,420 kva 
0.95 
14 
111.50 ft. 
398 inches 
482 inches 

3 ... 115 kv and 18-
230 kv 

two ... winding, type 
FOW 

Ferranti, Ltd., 
England 

Single phase 
Oil cooled 
3 @ 13 .2/115 kv, 

63,000 kva 
18 @ 13.2/230 kv, 

63,000 kva 

FISHWATER UNITS 

2 
Westinghouse 

Water-wheel driven 
Vertical 
200 
60 
36 

13,500 kw 
14,210 kva 
15,252 kw 
16,350 kva 
0.95 
2 
90.00 ft. 
186 inr!hes 
240 inches 

3 

Oil immersed 

Central Transformer 
Corp. 

Single phase 
Forced air cooled 
13.2/115 kv, 8720 kva 

self-cooled 
or 10,900 kva forced­

air-cooled 

July 1961 

STATION SERVICE 

2 
Electric Machinery 

Mfg. Co. 
Water ... wheel driven 
Vertical 
277 
60 
26 

3,000 kw 
3,750 kva 
3,450 kw 
4,320 kva 
a.Bo 
2 
90.00 ft. 
107 inches 
182 inches 



·~ POWERHOUSE (Cont 'd) 

CIRCUIT BREAKERS 

Number (initial installation) 
Type 

Capacity 

MAIN UNITS 

14 
Air blast station 

type 
14.4 kv, 4000 amp., 

1500 mva I. C. 

FISHWATER UNITS 

2 
Solenoid-operated 

13.8 kv, 1200 amp., 
500 mva r.c. 

July 1961 

STATION SERVICE 



~ DALLES RESERVOIR REUULATION MANUAL 

SECTION I - INTRODUCTION 

1-01. Authority. - Authority and preparation of this manual has 

been in accordance with the provision of paragraph 6 of ER 1110-2-240, 

dated 8 December 1958, and paragraphs 6-01 - 6-03 of EM 1110-2-3600, dated 

25 May 1959· 

1-02. Purpose and scope. - The purpose of this manual is to docu-

ment the plan of reservoir regulation and to provide a reference source 

for higher authority and for personnel who will be responsible for the 

regulation of The Dalles Reservoir. 

1-03. Material presented in the manual includes a concise de­

scription of the basin, history of the conditions leading to the author­

ization of the project, and a discussion of the project in relation to 

the coordinated plan of basin development. It likewise contains back­

ground ini'ormation necessary for understanding the objectives of the 

project and the necessary in.formation and instructions to implement the 

regulation of the reservoir. Such items as organization for reservoir 

regulation, method of regulation, regulation schedules, hydrologic net­

works, forecasting procedures, liaison and working agreements with other 

projects and agencies, public relations, and pertinent data, are given 

full coverage in the manual. 

1-04. Revisions to manual. - Changes and revisions to this manual 

will be made by the Engineering Division of the Portland District. 

Changes will be made for the purpose of improving reservoir regulation 
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techniques, or when developments occur which necessitate revision of the 

information and data presented in this manual. .Any changes in the reser­

voir regulation plan that affect the authorized functions of the reservoir, 

or otherwise constitute major changes in the approved regulation plan, wil1 

be submitted through the North Pacific Division to the Office, Chief of 

Engineers, for prior approval. Whenever revisions are ma.de, new pages 

containing the revised material wil1 be printed and issued to each per-

son or office having a copy of this manual. Revised pages wil1 show the 

date of revision. 
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SECTION II - PROJECT HISTORY 

2-0l. Authorization and J'.>Uryose. - The Dalles project was author­

ized by the Flood Control Act approved May 17, 1950 (Public Law 516, 81st 

Congress, 2d Session) on the basis of the report published as House 

Document 531, 81st Congress, 2d Session, to provide improved inland navi­

gation facilities on the Columbia River and for generating 

hydroelectric power to meet the needs of the rapidly growing industries 

of the Pacific Northwest. In addition, the reservoir will provide in­

cidental irrigation and recreation benefits. The project was not desig­

nated for flood control use. 

2-02. Early history. - The U. S. Reclamation Service (now Bureau 

of Reclamation), in cooperation with the State of Oregon, ma.de an in­

vestigation of The Dalles-Celilo power site in 1914-1915. The proposed 

plan of development ~onsisted of a dam at the head of 5-Mile Rapids with 

a normal pool elevation of 151 feet and a canal about 1.5 miles long, 

leading to a proposed powerhouse at Big Eddy. 

2-03. Under the provisions of House Document No. 3o9, Sixty-ninth 

Congress, first Session, the u. S. Corps of Engineers investigated The 

Dalles dam site during 1928-1931. Their plan of development was proposed 

in House IX>cument No. 103, Seventy-third Congress, first Session and con­

sisted of two dam.sj namely, The Dalles Dam, with a normal pool elevation 

of 330 feet, and Ws.rrendale Dam, now Bonneville Dam, with a pool eleva­

tion of 54 feet. House Document No. 704, Seventy-fifth Congress, third 

Session, 1937, proposed a dam at the foot of 5-Mile Rapids with reservoir 
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pool elevation of 150 feet msl, a double-lift navigation lock with each 

chamber 12 x 56 x 360 feet, and a power plant with a capacity of 517,000 

kw. 

2-04. Bonneville Dam, located at river mile 145, was completed 

with two power units in 1937· This was the first Federally constructed 

dam on Columbia River. Eight additional units were added, bringing the 

total power installation to 518,400 kilowatts by 1943. The dam is pro­

vided with a single-lift ship lock 76 feet wide and 500 feet long. 

Depth over the lower lock sill is 24 feet at adopted low water. More 

than 95 percent of the time, however, the depth is 27 feet or greater. 

The City of The Dalles is the upper limit of the 27-foot, deep-draft 

channel. Upstream from The Dalles, John Day Dam is under construction 

at the head of The Dalles pool, and McNary Dam has been com;pleted. The 

navigation lock at The Dalles has a width of 86 feet and a clear length 

of 675 feet. John Day Dam, McNary Dam and the lower Snake River dams 

will all have the same size locks. The depth over both the upper and 

lower sills at The Dalles navigation lock is 15 feet at minimum power 

pool. A general plan and typical sections of The Dalles project are 

shown on plate 2. 

2-05. The completion of The Dalles project constitutes another 

step forward in the orderly development of the Columbia River Basin. 

Its operation will provide needed power f'or industry and improved inland 

navigation for the region. A more complete discussion of' the Columbia 

River Ba.sin development is found in Volume 1, Water Resource Development, 

Columbia River Basin, dated June 1958. (Review of House Ik>cument 531, 

8lst Congress, 2nd Session.) 
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2-o6. Significant construction dates. - Construction work on The 

Da.lles project was initiated on 18 February 1952, by a contract 'Which 

called for the construction of a cofferdam. enclosillg the entire power­

house area and the excavation o:f a major part of the powerhouse area. 

Construction of the spillway and appurtenances was started in November 

1952. Concrete placing in "the spillway section and in the dra:ft tubes of 

the powerhouse was cormnenced in December 1953. In June 1953, construction 

of the substructure of the first 14 ma.in units :for generating power was 

started. Similar work on the excavation and construction of the sub­

structure :for the remaining 8 main units was started in January 1954. In 

January 1954, grading operations and construction of bridges on the re­

located UP.RR and U. S • Highway No • 30 on the Oregon shore were initiated; 

similar work on the SP&S BR on the Washington shore was begun ill February 

1955· Dam closure operations were initiated in October 1955· In 1956, 

construction was in progress simultaneously under seven continUing prime 

contracts. 

2-07. Major construction contracts and costs. - The :foll.owing table 

shows a list of the major contractors on The Dalles project, their con­

tracts, dates or award and completion, and cost: 
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l 
I ! . .MAJOR CONSTRUCTION CONTRACTS ON THE DALLES PROJECT . ) 

Construction Payment 
Contract Item Contractor Awarded Began Completed Made 

Cofferdam and powerhouse 
excavation s. A. Healey Co. Jan 24, '52 Feb 18, '52 Jan 13, •54 $ 5,368,653 

Spillway dam and ~ Atkinson-Ostrander 
appurtenances Company Oct 8, '52 Oct 29, '52 Sep 25, '56 $14,636,655 

Powerhouse substructure, The Dalles Power-
Phase I house Constructors Jun 10, '53 Ju1 11, '53 Jan 12, •56 $31, 031,842 

Powerhouse substructure, Atkinson-Ostrander 
Phase III Company Dec 30, '53 Jan 21, '54 Jul 1, '.56 $19,304,359 

I 
Shoofly on the SP&S RR G. D. Dennis & Sons Jun 17, I 53 Jun 30, '53 Jan 9, '54 $ 226,347 

0\ 
Navigation lock Atkinson-Ostrander 

facilities Company Sep 7, '54 Sep 24, '54 Mar 20, '57 $14,243,421 

Powerhouse Superstructure, 
Phase II S. J. M:>ntag & Sons Dec 21, '54 Jan 31, '55 Sep 181 '58 $14,164,558 

Grading and track laying, 
SP&S RR Morrison Knutson Co. Jan 28, '55 Feb 7, '55 Sep 28, '56 $ 2,650,695 

Closure dam Atkinson-Ostrander Oct 10, '55 Oct 26, '55 Mar 31, '57 $ 4,947,784 
Company 



The f ol1owing tabu1ation shows a breakdown of the estimated con-

stru.ction costs as of l Ju1y 1960: 

Project Feature 

Lands and Damages 

Relocations (highways and rail.roads) 

Reservoir (reservoir clearing) 

Dam, Spil1way and Non-overflow Section 

Fish Passage Facilities (ladder, 
elevator, channels) 

Fish passage facilities power plant 

Project roads and railroads 

Reservoir levees and pumping plants 

:Buildings, grounds and utilities 

Permanent operating equipment 

Navigation locks, guide wal1s and 
channel excavation 

Power plant (powerhouse, turbines (except 
fishway turbine)) 

Recreation facilities 

Preauthorization studies, engr. design, 
supervision, administration 

TOTAL 

Construction Cost 

$ 32,100,200 

20,898,500 

150,900 

24,741,400 

13,927,700 

2,552,600 

651,000 

313,300 

1,421,200 

1,072,100 

12,450,500 

117,787,600 

193,000 

19,740,000 

$ 248,000,000 

2-o9. Navigation. - The dam and single-lift navigation lock re-

placed The Dalles-Celilo canal which was built in 1915. The Dalles-

Celilo ca.na.l and locks were closed on 2 January 1957 and were subsequent-

ly inundated with the construction of the rock closure section upstream 
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:from The Dalles powerhouse. Until The Dalles navigation lock was opened 

to traffic on 17 March 1957, petroleum products were pumped around the 

closure section by pipeline. Traffic on other products was temporarily 

suspended for 2~ months. With the completion of The Dalles project all 

water-borne vessels passing upstream through the Bonneville lock will 

operate in slack water to the head of The Dalles pool, a distance of 

about 75 miles. Completion of The Dalles navigation lock constitutes 

another step :forward in the ultimate plan to provide slack water as far 

upstream as Richland, Washington, on Columbia River and Lewiston, Idaho, 

on Snake River. These points are 339 and 464 miles, respectively, from 

the Pacific Ocean, and 248 and 374 miles, respectively, upstream from 

Portland, Oregon. 

2-09. Table 3 shows the increase in river traffic between 

:Bonneville and Tb.e Dalles since 1930. Barge traffic upstream from The 

Dalles Dam is expected to average a total of about 9,186,000 tons 

annually during the 50-year period, 1975-2025. (Source: Review of H.D. 

531, 8lst Congress, 2nd Session.) 

2-lO. In-service dates - navigation lock and power units. -

Following the dam closure, water in The Dalles Reservoir was raised to 

minimum power pool, elevation 155 feet, on 16 March 1957, and to normal 

power pool, elevation 160, on 16 July 1957 when the new lift span of the 

reconstructed Oregon Trunk. Railway Bridge at Celilo was placed in opera­

tion. The navigation lock was opened to river traffic on 17 March 1957. 

"On-line" dates for the fishwater generator units No. 1 and No. 2 (each 

of 13,500 kw), were 13 May and 3 June 1957, respectively. Dates that 

each of the initial 14 main units have gone into service are: 
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Unit 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

14 

Date 

September 25, 1957 

October 31, 1957 

January 17, 1958 

April 24, 1958 

September ll, 1958 

October 24, 1958 

January 16, 1959 

April 16, 1959 

August 28, 1959 

October 10, 1959 
(Dedication of the project) 

January 26, 1960 

April 5, 1960 

July 22, 1960 

October 28, 1960 

Each of the main generating units is rated at 78,000 kw. 
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SECTION III - BASIN DESCRIPTION 

3-01. Project location •. - The Dalles Dam is located on the 

Columbia River at the head of Bonneville Reservoir, 192.5 miles upstream 

from the mouth of the river and 3 miles east of The Dalles, Oregon. 

Portland, the largest population and industrial center on the Columbia 

River, is 97 river miles below The Dalles Dam. The Oregon-Washington 

state boundary lies along the main Columbia River channel, di vi ding the 

project between the two states. All of ·the project except the rockfill 

closure dam is in the State of' Washington. Plate 1 is a map of' the 

Columbia River Basin, showing the geographical location of The Dalles 

project. 

3-02. Drainage area. - The Dalles Reservoir has a tributary drain­

age area of 237,000 square miles, an area equal to nearly 8 percent of' 

the continental United States. Of the basin total, 17 percent, or 39,500 

square miles, is in Canada and contributes 4o percent of' the average 

annual runof'f' of the Columbia River at The Dalles. The drainage area 

above The Dalles Dam is bounded by the Rocky Mountain Range on the east 

and the Cascade Range on the west. The watershed extends from 41 degrees 

to 53 degrees N latitude and from 110 degrees to 124 degrees W longitude. 

All of Idaho, most of Washington and Oregon, and parts of Montana, 

Wyoming, Utah, and Nevada are within the watershed of the Columbia River. 

3-03. Stream system. - The Columbia River originates in Canada's 

Columbia lake at elevation 2,650 feet and flows a distance in excess of 

1,000 miles before entering The Dalles Reservoir. From Columbia Lake, the 

river flows in a northerly course before abruptly turning south at Mica, 

Canada. 
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From Mica, the river flows for 680 miles in a southerly direction until 

it reaches Pasco, Washington, at the mouth of Snake River. From this 

point, the river takes a westerly course to The Dalles Dam and on to 

the Pacific Ocean. Generally, the channels of the main stem and its 

major tributaries are in relatively deep narrow canyons, but there are 

some reaches along the tributaries and below The Dalles Reservoir 

where lands adjacent to the streams are subject to overflow and 

flooding. Stream gradients are relatively steep. The natural profile 

of the main stem of Columbia River falls 2,600 feet from its origin to 

The Dalles, and 50 feet from The Dalles to its mouth. 

3-04. The principal tributary streams above The Dalles project 

and their drainage areas are given in the following table, in upstream 

order: 

3-05. 

Stream 

Columbia River at The Dalles 
Deschutes River 
John Day River 
Snake River 
Yakima River 
Okanogan River 
Spokane River 
Kettle River 
Pend Orei lie River 
Kootenai River 

Drainage area, 
sq. mi. 

237,000 
10,500 
7,840 

109,000 
5,970 
8,415 
6,640 
4,160 

25,200 
19,300 

Topography. - The topography of the basin is characterized 

by numerous mountain ranges, gorges, vast rolling plateaus and broad 

valleys. Rugged sections of the basin in northern Canada, northern and 

central Idaho, and western Montana, contribute the major portion of the 

streamflow at The Dalles project. The Rockies and Cascade Ranges are 
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the two principal mountain systems that bound the basin on the east, 

north, and west. Their slopes are generally steep and they have peaks 

ranging from 4,000 to 14,000 feet in elevation. Numerous large lakes com­

prising a total area of about 2,500 square miles exist in the basin as 

the result of glacial activity. Over 60 percent of the basin is above 

4,ooo feet elevation and 14 percent is above 7,000 feet elevation. These 

high elevations are barriers to the moisture-laden winds moving in off the 

Pacific Ocean and have a definite influence on the climate and flora of 

the basin. 

3-06. The plains area, known as Inland Empire or Columbia Plateau, 

is a gently sloping area of 100,000 square miles in the central portion 

of the basin. It extends from central Oregon through central and 

eastern Washington into British Columbia. Another similar area is the 

Snake River plains which occupies most of southern Idaho. Tb.ese regions 

are relatively arid and contribute little to the flow of Columbia River. 

3-07. Forest lands constitute the largest single segment of the 

area in the Columbia Basin, 44 percent. A large portion of these lands 

are government-owned and managed. Open range lands which are situated 

between the agricultural lands in the valleys and the forested areas in 

the mountains constitute 24 percent of the basin's area. Crop lands and 

agricultural lands comprise 22 percent of the area. A substantial por­

tion of the crop lands are under irrigation. 

3-08. Natural resources and industry. - 'lb.e principal natural 

resources of the Columbia Basin, in order of importance are: Agricultural 

land, forests, mineral deposits, fish, and water supply. Great progress 

has been made in the development and utilization of agricultural resources. 
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Approximately 25 percent of the cropped land above The Dalles is 

irrigated. Expansion of irrigated land will continue as the demands of 

the region and world markets increase, and the water supply is made 

available. The Dalles project contributes only to incidental 

irrigation. See House Document 531 for details on development of the 

agricultural resources of the entire Columbia Basin. 

3-09. The development of the region is related to its natural 

resources, hydroelectric power potential, and inland navigation facili­

ties of the Columbia River. While farm products, fish industry, forests, 

and mines still constitute a large portion of the area's economy, the 

trend is toward diversification and increased manufacture of finished 

products from its own mineral and forest resources. In recent years, 

the area has attracted electrometallurgical and electrochemical indus­

tries because of the availability of low cost power in the Columbia 

River Basin. The abundance of high-quality water and power brought 

two of the Atomic Energy Connnission's installations into the area. With 

adequate flood control, and the continuing development of water power 

and inland waterway facilities, the area will continue to be in a posi­

tion to offer attractive advantages to industries. 

3-10. Population. - Between 1940 and 1950, the rate of population 

growth in the Pacific Northwest has been more than twice the national 

average. Between 1950 and 1960, the rate has been greater than the 

national average but to a lesser degree than during the 1940 to 1950 

period. The war-time population gain has been retained, and post-war 

industrial expansion has attracted more workers. Today, the manufactur­

ing industry employs more than 20 percent of the region's labor force. 
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SECTION TV - HYDROLOOY AND METEOROLOOY 

4-0l. General. - Because of the large variations in latitude, 

longitude and topography, the Columbia River Basin above The Dalles ex­

periences extremes in climate. Both maritime and eontinental air masses 

affect the area, resulting 1n wide variations in temperature and pre­

cipitation. Located in the belt of prevailing westerlies, the basin 

experiences its greatest precipitation where topographic barriers inter­

cept the moisture-bearing winds from the Pacific Ocean, with lowest 

amounts occurring at low elevations on the leaward sides of the prominent 

barriers. 

4-02. Temperature. - Daytime temperatures during the summer months 

are generally warm, due to the predominance of continental air masses. 

Winter temperatures vary widely, being generally moderate under mari­

time influences, but extremely cold during short periods when polar con­

tinental air invades the area. Extremes of 117 degrees F. and minus 60 

degrees F. have been recorded, but periods of extremely hot and cold 

temperatures are generally of short duration. Maximum summer temper­

atures are generally in the 80' s and winter minimums are between 10 and 

20. Frost-free periods range from over 200 days in the valleys to less 

than 100 days at the high elevations. More detailed description of the 

climate can be found in Water Resource Development - Columbia River Basin, 

dated June 1958 (Review of H. D. 531, 8lst Congress,. 2nd Session). 

4-03. Precipitation. - The normal annual precipitation over the 

drainage area above The Dalles Dam is about 24 inches. The average 

annual precipitation in the basin ranges from 6 inches in portions of the 
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plains area of eastern Washington and southern Idaho to over 100 

inches in the mountainous regions. Generally, the precipitation in­

creases with elevation and decreases in an easterly direction away 

from the influence of the Pacific Ocean. The greatest storm activ-

ity is during the Winter months. In the central and eastern portions 

of the basin, the maximum precipitation generally occurs in May and 

June in the form of rain when there is still some snow at the higher 

elevations. Except for occasional thunder showers and hail storms, 

the summers are mostly storm-free. Table 4 summarizes temperatures, 

precipitation and snowfall for a n:umber of representative stations 

above The Dalles. Similar statistics in tables 1 and 2 for The Dalles, 

Oregon, represent the local climate in the vicinity of The Dalles project. 

4-04. Snow. - Since most of the precipitation over the basin 

above The Dalles Dam occurs during the winter months when low temper­

atures predominate, a large percentage is in the form of snow. At 

high elevations snow may occur as early as September, accumulating to 

a maximum depth in April or May.. The months of greatest snowfall are 

December and January. Records show that the average annual snowfall 

at Glacier, British Columbia, elevation 4,100 feet, and at Snoqualmie 

Pass, Washington, elevation 7,780 feet, is 400 inches. Tb.ere are a 

few peaks in the Kootenai and Upper Columbia Basins where glacier 

activity exists. Snow depths and water equivalent records for a number 

of representative snow courses are shown in table 5. 

4-05. Streamflow characteristics. - Discharge hydrographs on 

plates 3 to 7, together with the summary hydrographs and the flow-duration 
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curve on plate 8, illustrate the flow characteristics of Columbia River 

at The Dalles project. The river begins to rise early in March, reaches 

flood stage in May, and usually peaks in June. The flood hydrograph is 

characterized by a prolonged high-water period With a relatively flat 

flood crest. The period of annual high water lasts from 60 to J..20 days 

at The DaJ..J..es, Oregon. 

4-o6. High flows in the Columbia River are primarily the result 

of snowmelt, and fluctuate in late spring and early summer with the 

changes in basin temperature. The relatively slow recession of flows 

after the peak is due to the continued runoff from melting snow and to 

the storage effect of the large natural lakes in the upper Columbia 

Basin. 

4-07. OccasionaJ..J..y, rainfall augments the stream.flow and adds 

significantly to the rate and volume of runoff. At times the combination 

of rain and snowmelt from low levels in southern and western regions will 

cause the Columbia River at The Dalles project to rise during the winter, 

but such rises rarely exceed 2001 000 second-feet, the approximate mean 

annual flow. 

4-d3. Stream gaging stations. - The only gaging station operated 

on the lower Columbia River was flooded out with the filling of The Dalles 

Reservoir in 1957· This station had a continuous record of daily dis­

charges dating back to 1878, the longest of any station in the Columbia 

River B·asin. The station did not, however, exist at one location during 

this 79 ... year period. The early record was compiled from staff gage 

readings observed at Umatilla, Cascade Locks, and The Dalles. In 1903 
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the station was moved to Celilo and it remained at this location until 

flooded out by The Dalles Dam. Maximum annual discharges have been 

estimated as far back as J.858 from staff gage readings observed at 

Cascade Locks. The discharge records compiled for the Columbia River 

near The Dalles were rated good by the U. S. Geological Survey who 

operated the station. 

4-09. The loss of The Dalles gaging station presents a problem 

as to how to determine the flow in the Columbia River. The Columbia 

River is soon to become a slack-water reservoir all the way from tide­

water at Bonneville Dam to well above the mouth of Snake River. 

4-10. Several possibilities for measuring the flow of the lower 

Columbia River are being investigated. One is to utilize r.ecorder 

gages at Court Street in The Dalles and at Hood River. The stages and 

water surface slope between these twc gages are being correlated to 

discharges measured from the Hood River bridge. The results are fairly 

reliable for high flows but the correlation is not sensitive enough 

for low flows when the slope between stations is very flat. It is not 

a satisfactory arrangement. 

4-11. Another possibility is to establish an acoustic flow meter 

at The Dalles. This is a new idea in stream metering and not fully 

developed. By sending ultrasonic waves back and forth across the river 

on a 45-degree angle the difference in time between the two transmis­

sions can be attributed to the velocity of the river through which 

the sound beam is being sent and can be correlated to the measured 

flow in the river. It may be several years before this type of gage 
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is perfected but it offers the best possibilities for measuring the flow 

in Columbia River below The Dalles Dam, which is subject to wide daily 

fluctuations. 

4-12. At the present time, the recorder gage below McNary Dam on 

Columbia River and recorder gages on the lower Umatilla, John Day, and 

Deschutes Rivers are being utilized to derive the inflow to The Da.J..les 

Reservoir. Three recorder gages have been installed in The Dalles pool. 

These stations are located at Celilo, Miller, and Rufus and are equipped 

to transmit pool elevations to The Dalles powerhouse when the individual 

stations are interrogated. This information is used to evaluate the 

effect of reservoir storage on the flows as they pass through The Dalles 

pool. Pool and tailwater gages at the project will be discussed in 

Section V. 

4-13. Runoff. - The average annual discharge of Columbia River at 

The.Dalles project is 195,500 c.f.s. or 141,500,000 acre-feet per year for 

the observed 79-year period, 1.878-1957. Including the estimated values 

for the years prior to 1.878, the 100-year average flow is 2o6,ooo c.f .s. 

or 149,000,000 acre-feet per year. Plates 3 to 7 show for each year the 

total runoff, the minimum, maximum, and average daily flow. Between 1860 

and 1900, the annual runoff was generally above normal; from 1920 to 1945 

it was below normal; and since 1945 it has been about normal. 

4-14. It is noted that 4o percent of the runoff at The Dalles Dam 

originates in Canada from an area equal to only 17 percent of the entire 

drainage area above The Dalles. Mean annual runoffs of the main stem and 

principal tributaries are shown in the following table which was summarized 

!rom U. S. Geological Survey Water Supply Paper for 1957, and from Water 

Supply :Bulletin No. 6 of the State of Washington: 

- 18 -



/-

AREAS AND RUNOFFS OF THE COLUMBIA RIVER 
AND PRINCIPAL TRIBUTARIES 

Ge.gi ng s ta. ti on 
Dre.ine.ge 

e.ree., 
sq. mi. 

Period 
of 

record 

Columbia River 1 1 
at The De.lles.::I 237,000 1878-1957 

Deschutes River 
at Moody (mouth) 10,500 1906-1957 

John Day River at 
McDonald Ferry 7,840 1905-1957 

Snake River at 
Clarkston 103,200 1910-1957 

Yakima River at 
Kiona 

Okanogan River 
near Tonasket 

Spokane River at 
Long Lake 

Kettle River 

5,600 1897-1957 

7,270 1929-1957 

5,920 1939-1957 

near Le.urier 3,800 1929-1957 

Pend Orei lie River 
below Z Canyon 25,200 1912-1957 

Columbia River 
at Birchbank 34,ooo 1913-1957 

y Discontinued 

Number 
of 

years 

79 

52 

52 

48 

60 

28 

18 

28 

45 

44 

Mean annual runoff 
Million 

C • f. s • : ac • -ft. : Inches 

195,500 141.5 11.2 

5,843 4.2 

2,009 1.5 3.5 

49,699 36.0 

3,812 2.8 9.2 

2,948 2.1 5.5 

8,010 5.8 18.4 

2,852 2.1 10.2 

26,570 19.2 

70,290 28.1 

4-15. Floods. - In 1ower Co1umbia River, high water occurs nearly 

every year in late spring and early summer and has exceeded flood stage 

at Vancouver 83 times in the last 190 years. Flood stage is 16 feet on 

the Vancouver gage, which corresponds to a flow of 450,000 second-feet 

at The Dalles. The average of the annual peak flows at The Dalles for 
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the period of record is approximately 600,000 second-feet. Major flood 

on the lower Columbia River is 750,000 second-feet which corresponds to 

26 feet on the Vancouver gage. In the past 100 years, 750,000 second-feet 

has been exceeded 20 times at The Dalles. In the future the recurrence 

of major floods will be less frequent because of upstream storage 

regulation. It is estimated that existing upstream storage and storage 

under construction will reduce major floods approximately 3 feet at 

Vancouver. This is equivalent to reducing a 750,000 second-foot flood 

to 600,000 second-feet and an 1894 flood from l,240,000 second-feet to 

l,030,000 second-feet. 

4-16. The larger floods of record occurred in June 1894 and May 

1948. The 1894 flood had a maximum discharge of l,240,000 second-feet 

at The Dalles and the 1948 flood had :i maximum discharge of 

l,010,000 second-feet. Thirty-eight persons lost their lives in this 

latter flood and property damage amounted to over 100 million dollars. 

4-17. Occasionally there is a short-duration winter flood on the 

lower Columbia River. These maximum flows seldom exceed 250,000 second­

feet, being well below the maximum flows experienced in the spring. 

Plate 9 shows the maximum and minimum flows for the Columbia River at The 

Dalles for each year of record. 

4-18. Flood frequencies. - Frequency curves for natural and regu­

lated maximum annual discharges at The Dalles, shown on chart l, indicate 

that the flood stage at Vancouver may be expected to be equaled or 

exceeded in 84 and 72 percent of the years, respectively. The following 

information is abstracted from these frequency curves. 
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Flood 
frequency 
in years 

2 
5 

10 
25 
50 

100 

Annual peak Stage at Vancouver 
discharge, c.f .s. : in feet 

Natural Regulatea.!~:~~N~a-t~u-r-a~l------R~e-gu __ la __ t_e_a..!._ 

590,000 
760,000 
870,000 

l,000,000 
1,100,000 
1,190,000 

510,000 
645,000 
735,000 
840,000 
920,000 
990,000 

21.8 
26.3 
28.6 
31.1 
33.0 
34.6 

19.1 
23.5 
25.7 
28.0 
29.6 
30.9 

Regulated with existing reservoirs and reservoirs under 
construction. (1960) 

4-19. Sedimentation. - In the past 50 years, the measurement of 

suspended sediment in the lower Columbia River has been undertaken on 

several occasions. The earliest record of suspended sediment measure-

ments was in 1910 through 1912 when the Corps of Engineers, in coopera-

tion with the U. S. Geological Survey, ma.de measurements of suspended 

sediment at Cascade Locks. The results indicated the average concentra-

tion to be 4o ppm. 

4-20. In 1942 and 1943 the water flowing over Bonneville spillway 

was sampled and tested for suspended sediment. The results of this 

investigation showed the average annual concentration of suspended sedi-

ment to be 76 ppm. 

4-21. During the high water of 1948 fourteen water samples were 

taken at Bonneville Dam with a bucket-type sampler. The sediment con-

centration varied from 1,070 ppm near the peak of the 1948 flood to 70 

ppm near the end of the high-water period in July. The type of sampler 

used had deficiencies and the results must be considered very preliminary. 

The results did show the variation in concentration that can be expected 

during periods of flooding as compared to the concentration experienced 

during winter low flows. 
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4-22. In 1949, 1950, and 1951, suspended sediment samples were 

taken of the Columbia River at Vancouver with modern-type samplers. 

During this period the maximum concentration observed was 410 ppm. The 

weighed average concentration was determined to be 90 ppm for the period 

studied. This concentration corresponds to an average annual suspended 

sediment load of 14,5001 000 cubic yards. Even though the concentration 

is a relatively small percentage of the streamflow the 1.arge volume of 

water makes the annual sediment load a very significant figure which is 

reflected in the amount of dredging that is required on the lower river 

each year. 

4-23. A one-year program of sampling the Columbia River for sus­

pended sediment at Vancouver and Hood River was initiated in 1959· 

Results of this program, conducted as a part of the lower Columbia River 

dredging investigation, are not available at this time. 

4-24. Silting of The Dalles Reservoir is not considered a problem 

for several reasons. First, there is a system of upstream reservoirs 

that will catch most of the heavier sediment before it reaches 

The Dalles Reservoir; and second, the finer materials that pass through 

these upstream reservoirs will be carried on through The Dalles pool. 

High velocities during the larger floods will have a flushing action on 

much of the suspended materials deposited in the pool. This has been 

experienced at Bonnevil1e Reservoir and therefore a very low 

catchment rate is forecast for The Dalles Reservoir. There could be some 

silting at the mouths of the smaller streams flowing into The Dalles pool 

but this would be a local problem and would not result in a significant 

loss of storage in The Dalles Reservoir. After John Day Dam is in 
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operation the sediment load that might be caught in The Dalles pool 

should be even smaller. 

4-25. Water temperatures. - Temperature of the Columbia River at 

Bonneville Dam and at The Da.lles has been observed simultaneously over 

a period of 16 years, 1944-1959. These observations show a good corre­

lation between stations as well as a well-defined water temperature 

pattern for the year. During the winter, December through March, the 

river temperatures are generally below 48 degrees F. Occasionally, 

during extreme cold weather, the water temperature will drop to near 

32 degrees F. for periods as long as 2 weeks. In the spring, the 

river starts to warm and reaches about 58 degrees F. by the end of 

June. During July, August, and September, the river experiences its 

highest temperatures. August is normally the month with the highest 

water temperature, a bout 68 degrees for an average maximum. During 

October and November the water temperatures recede to their winter-time 

level. The maximum daily water temperature observed at either 

Bonneville Dam or The Dalles during the period 1944-1959, was 72 degrees 

F. and the minimum was 31 degrees F. The minimum temperature was ob­

served during a period when temperatures over the exterior basin were 

much below zero degrees F. 
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SECTION V - DESCRIPrION OF PROJECT FEATURES 

FEATURES OF THE DAM 

5-01. General. - The Dalles Dam consists of a powerhouse, a con-

crete spillway, a navigation lock, concrete nonoverflow sections, an 

earth-fill embankment on the Washington shore, a rock-fill embankment on 

the Oregon shore, and fish passage and appurtenant facilities. The dam 

is 8,735 feet in length, including embankments. Maximum height of any 

concrete section from foundation to top of deck, elevation 185 feet 

m.s.l., is 200 feet; the maximum height of the earth- and rock-fill em­

bankments is 295 feet. Normal pool at the dam is 160 feet above mean 

sea level, minimum pool is elevation 155 feet, and maximum pool elevation, 

which would occur during a spillway design flood, is 182.3 feet. Free­

board is 2. 7 feet above maximum pool for both concrete and embankment 

sections. Extreme tailwater elevations are 69.5 feet for a flow of about 

35,000 second-feet and 132.0 feet for the spillway design discharge of 

2,290,000 second-feet. Head differential between normal pool and minimum 

tailwater is 90.5 feet, and 50.3 feet between maximum pool and maximum 

tailwater. Various features o~ the project are described in the following 

paragraphs. Plate 2, a general plan of the dam, shows relative locations 

of principal features and typical sections of the structure. Pertinent 

data on various features ~f the dam are summarized on the project data 

sheets following the table of contents. 

5-02. Powerhouse. - The powerhouse, located on the Oregon side of 

the spillway and parallel to the stream channel, has an overall length 
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of 2,o99 feet and a maximum width of 239 feet. This structure will 

ultimately house 22 main power units, 2 fishwater units, station ser­

vice units, an assembly bay and a control room. See plate 2. The 

assembly bay and the two fishwater units are located at the west end 

of the powerhouse. 'Die control room and station service units are 

located between main power units No. 8 and 9. Fourteen of the main 

power units have been installed, with a total rated capa~ity of 

1,092,000 kilowatts at an 81-foot head. Ultimately, 8 additional 

units will be added in the space provided in the east end of the 

powerhouse. The main power units are Kaplan-type turbines, 280 inches 

in diameter and spaced 86 feet on centers. The indiVidual turbines 

are equipped with a 6-blade propeller that adjusts automatically and 

rotates at 85.7 revolutions per minute, developing 123,800 horsepower 

at the design head of 81 feet. At full generation each turbine dis­

charges 12,430 second-feet of water. Chart 2 shows the megawatts gen­

erated per unit for any combination of discharge and gross head. 

5-03. Station service generators of 3,000-kilowatt rated capacity 

are driven by Pelton Francis-type turbines and only provide power 

needed at the project. At rated capacity each station service unit 

discharges 624 second-feet at a gross head of 81 feet. No partial gen­

eration curves are shown for these units. 

5-04. The fishwater generators have a generating capacity of 

13,500 kilowatts each, and are driven by Kaplan propeller-type turbines 

with 6 automatic adjustable blades. Each turbine discharges 2,400 

second-feet at generator rated capacity of 13,500 kilowatts and with 

74 feet of effective head. Chart 3 shows the megawatts generated per 

unit for any combination of discharge and effective head. 
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5-05. Spil.:lway. - Tb.e spillway has a total length o:f 1,467 :feet 

which comprises 23 gate-controlled 'bays, each 50 feet. in width. Piers 10 

:f'eet in width separate the bays. Elevation o:f the crest o:f the ogee sec­

tion is 121 feet. The spillway has a maximum height of J20 feet with a 

28-:foot roadway at elevation 185 :feet. Spillway discharges are controlled 

by 50-:foot by 42.5-:foot ta.inter gates. Each ta.inter gate is operated by 

two hoist uni ts placed at deck level. Operation o:f the gates is by manual 

control o:f each hoist unit through pushbutton stations located near each 

hoist. T'ae gate seal is on the reservoir side o:f the spillway crest at 

elevation ll9.50 feet. 

5-~. Tb.e design capacity o:f the spillway is 2,290,000 second-feet 

with a corresponding pool elevation o:f 182.3 :feet. At normal pool ele­

vation 160 f'eet, the spillway will pass a maximum discharge o:f 1,050,000 

second-:feet. Table 6 shows discharge ratings at partial gate openi:ngs 

for individual bays. Chart 4 depicts the combined f'ree :flow capacity o:f 

the 23 bays. Pool elevations used to determine spillway discharges are 

those observed at the navigation lock :forebay gage and recorded on a 

chart in the na.v.1.gation lock control building. 

5.07. Energy of the water discharging through the spillway is dis­

sipated by a hydraulic jump in a horizontal apron-t:YPe stilling basin 

equipped with baffles. The stilling basin floor, elevation 55 feet, 

m.s.l., is 170 :feet in length. One row o:f Bluestone-type baffles is 

used to assist in dissipating the energy. The stilling basin has been 

designed to aontain the jump :for all discharges u;p to 2,2901 000 second­

:f'eet. Normal. tailwater elevation is 75 f'eet and maximum tailwater ele­

vation is 132 f'eet. Plate 2 shows a cross section o:f the spillway dam. 
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5-o8. NaVigation 1ock. - !he single lif't navigation lock is located 

on the Wa.shi.Dgton shore. The lock has a clear width of 86 feet, a length 

of 675 feet, and a maximUm lift of 90.5 feet. Minimum. water depth over 

lower and upper sills is 15 feet. Normal depth over silJ.s is 20 feet. 

The lock has gates l07.5 feet in height at the lower end and 22 feet 

in height at the upper end. It is filled and emptied through wall 

culverts ·with floor laterals and ports. Filling and enq:>ty:I.ng of the 

lock clla.mber is controlled by tainter valves. Maximum filling time 

is about J2 minutes and em;ptying time about 15 minutes. Total lockage 

time is expected to be about 30 minutes. Provision is ma.de for stop­

logs at the upstream and downstream ends of the lock chamber for use 

in emergencies. When flow in the river reaches 8001 000 second-feet, 

the navigation lock will be closed to river traffic. Guard walls ex­

tend l,o6o feet upstream and 1,170 feet downstream to protect the 250-

foot wide approach channels. Lock control facilities are located in 

control booths on the south or river side of the lock near each gate. 

In addition a lock control building is located on the river side of the 

lock near the upper gate. 

5-09. Pool elevations recorded at the navigation lock forebay 

gage located in the north nonoverf'low dam are transmitted electrically 

and recorded on a chart in the navigation lock control building. Two 

stai'f gages are located on the north guide wall of the lock chamber 

and a tailwater gage on the north guide wall of the downstream lock 

a.J?proach channel. Each indi'Vidual lockage requires 5,448,ooo cubic 

feet of water or about J25 acre-feet. This is equivalent to a flow of 
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7,500 c.f.s. over a period of l2 minutes, the time normally required to 

fill the navigation lock. 

5-10. Fish facilities. - The fish-passing facilities at The Dalles 

Dam consists of the north fish ladder and auxiliary water supply system, 

south fish channel, powerhouse collection system and transportation 

channel, two fishwater power units, east fish ladder and fish lock lo­

cated in the east nonoverflow dam. Total discharge through these fish 

facilities will vary between 5,930 and 7,380 second-feet. 

5-ll. The north fish ladder, located between the navigation lock 

and spillway dam, is 1,761 feet long, 24 feet wide, and has a slope of 

l on 16. Normal flow in the ladder is 150 second-feet 'Which is regu­

lated by a telescoping weir located in the upstream end of the ladder. 

See chart 5 for the north fish ladder rating curve. The auxiliary water 

supply system consisting of an intake structure, a 20-foot by 17-foot 

tainter gate, and a 20-foot trapesoidal channel, supplies water to the 

lower end of the north fish ladder. Discharges in the auxiliary water 

system will vary from 600 to 2,050 second-feet depending on height of 

tailwater. See chart 6 for tainter gate rating curve. Fish-counting 

facilities and a flow regulating weir are located in the exit structure. 

5-12. The south fish channel which is 1,653 feet long and 16 feet 

wide, extends from the south end of the spillway to the west end of the 

powerhouse. There it connects with the transportation channel, 2,373 

feet long and 18.5 feet wide, which traverses the entire length of the 

powerhouse. 
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5-13. The powerhouse collection system consists of a channel 

2,o64 feet long and 17.5 feet wide, containing numerous submerged ori­

fices through which water is released to the powerhouse tailrace. Water 

is supplied to this channel from the east fish ladder and fishwater 

units. 

5-14. The two fishwater power units, located in the west end of 

the powerhouse, are used for supplying auxiliary water to the south 

fish channel, east fish ladders, :powerhouse collection system and 

transportation channel via conduits and diffusers. Chart 3, operation 

curves for the fishwater units, shows the generation in megawatts per 

unit for various discharges and effective heads. Each turbine will 

discharge 2,400 second-feet at generator rated capacity of 13,500 

kilowatts and effective head of 74 feet. Maximum turbine capacity is 

2,500 second-feet. 

5-15. The east fish ladder is 1,801 feet long, 30 feet wide, 

and has a slope of l on 16. Normal flow in the ladder is 180 second­

feet, which is regulated by a telescoping weir at the upstream end of 

the fish ladder. Fish-counting facilities and a flow regulating weir 

are located in the exit structure. See chart 7 for fish ladder rating 

curve. 

5-16. The fish lock is 28 feet in diameter and is an auxiliary 

fish-handling facility to. supplement the ladders during :periods when 

the ladders are partially shut down or during :periods when ladders 

might become overcrowded. Water for the operation of the fish lock 

and approach ladder is supplied from the forebay by conduits. The 
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approach fish ladder is 20 feet wide and the normal discharge is 120 

second-feet. The fish lockage discharge amounts to 50,000 cubic feet or 

about 1 acre-foot per lockage. 

5-17. Nonoverflow sections. - Tb.ere are three nonoverflow gravity 

sections. One is located between the navigation lock and north end of 

spillway. Another extends from the south end of spillway to the west 

end of powerhouse, and the third section extends from the east end of 

powerhouse to the Oregon shore embankment. 

5-18. The section between the lock and spillway is 574 feet long 

and contains the north fish ladder exit structure, auxiliary water 

supply intake structure, and stilling well for the navigation loc.k fore­

bay gage. The float well is formed in the nonoverflow section with the 

chamber for housing the telemetering equipment reached through an 

opening in the deck slab. 

5-19. The nonoverflow section between the spillway and west end 

of the powerhouse is 1,527 feet in length. At the powerhouse end of this 

section are the gate repair pit and storage facilities, and a portion of 

the ice and trash sluice which traverses the powerhouse from forebay to 

tailwater. 

5-20. The concrete nonoverflow section between the east end of 

the powerhouse and the Oregon shore is 452 feet in length. Tb.is section 

of the dam contains the ea.st fish ladder exit structure and the gravity 

fish lock. 

5-21. The Oregon shore embankment consists mainly of quarry-run 

rock with an u;pstream blanket section varying in coarseness from 
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quarry-run rock to sandy gravel. The embankment has a maximum height of 

295 feet, crest Width of 30 feet, crest elevation of 185 feet, and a 

length of 2,017 feet. The upstream. slopes vary from 1 on 2 above ele­

vation 90, to 1 on 2.3 below elevation 90. The downstream slope is 1 

on 1.5. This section of the dam has a freeboard of 2. 7 feet above maxi­

mum design pool elevation. The seepage loss through the newly completed 

embankment is estimated to be about 100 second-feet. Silting of the up­

stream slope, however, is expected to gradually decrease the seepage. 

The Washington shore embankment is an earth-fill dike. The dike has a 

maximum height of 10 feet, a top width of 30 feet, crest elevation of 

185 feet, and is 400 feet in length. The side slopes of the dike are 

1 on 3. 
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FEATURES OF THE RESERVOIR 
!'[;\.. 

5-22. General. - The Dalles Reservoir is yr.' miles in length and 

forms a pool with an average width of about 4,ooo feet and a ma.xi.mum depth 

of about 90 feet near the dam. The reservoir has a surface area of 11,200 

acres at normal pool, elevation 160. Reservoir storage, backwater pro-

f'iles, levees, gages, freeboard, and travel time are discussed in the 

following paragraphs. See plate 10 for a map of the reservoir. 

5-23. Storage. - Reservoir regulation at The Dalles project for 

power generation will be confined to the use of storage between eleva-

tions 155 and 160 for daily peaking purposes. Total storage at eleva-

tion 155, during low f'low conditions, is 280,000 acre-f'eet, and 332,500 

acre-feet at pool elevation 160, a difference of 52,500 acre-feet. The 

pool will be approximately level for its entire length during periods of 

low f'lows. As the discharge increases, a slope develops in the pool, 

particularly at the upper end. Total storage in the reservoir becomes 

a :function of discharge as well as pool elevatio2 at the dam for the 

higher flows. Chart 8 depicts the storage elevation relationship for a 

full range of discharges. 

5-24. Backwater profiles. - The Dalles Dam will form a pool ex-

tending beyond the John Iey Dam site, and the water surf'ace in this 

reach will have very little slope during low f'low periods. As the flow 

in the Columbia River increases, the slope becomes greater and the 

backwater effect for a flood the magnitude of the 1894 flood will ex-

tend 44 miles above The Ielles Dam, which is 21 miles aoove the John 

Day Dam site. Plates 11 and 12 show water surf'ace profiles for both 

natural and backwater conditions for several discharges. 
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5-25. Plate 11 shows the natural water surface profile and the 

controlled backwater for the 1894 flood. Tb.is flood is significant in 

that it is the largest of historical record and was adopted as the de­

sign flood for relocating utilities, highways, and railroads. On this 

same plate are the water surface profiles for the 1948 flood and ordinary 

high water. The 1948 flood is the largest of the more recent floods and 

has a recurrence expectancy of once in 25 years. Ordinary high water 

corresponds to a flow of 425,000 second-feet and its significance is in 

that it was the basis for negotiating for real estate. Lands below 

ordinary high water are considered part of the river channel and not 

private property. The above profiles are supplemented by backwater pro­

files for five discharges between 530,000 second-feet and 1,050,000 

second-feet. These profiles are shown on plate 12. 

5-26. Backwater from The Dalles Dam is quite pronounced in the 

lower 2 miles of the Deschutes River, the only significant stream.that 

will flow into The Dalles Reservoir after completion of the John Day 

Dam. Before John Day Dam is completed, backwater from The Dalles Dam 

will be evident in the lower reach of the John Day River. 

5-27. Levee. - A levee about 1.3 miles in length was built along 

The Dalles Reservoir at Celilo to protect the Union Pacific Railroad and 

U. S. Highway 30. At this location the railroad and highway pass under 

the Oregon Trunk Railroad bridge. At the low point of the underpass 

the subgrade of the Union Pacific Railroad is about 3.5 feet below the 

1894 controlled backwater profile. The top of the levee was constructed 

to provide 7.5 feet of freeboard above the 1894 controlled back.water 

profile. Drainage back of the levee, either surface runoff or seepage, 
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is collected in an open ditch and removed by two pumping plants • Location 

of levee and pumping plants is shown on plate 10. 

5-28. Tailwater and downstream gages. - A tai.lwater gage is lo­

cated at the station service bay between main uni ts 8 and 9. Tail water 

elevations at this gage are recorded automatically on a chart in the 

powerhouse control room. Staff gages are located at all fish ladder en­

trances and in the navigation lock approach channel. A recorder and 

staff gage, identified as the Court Stre~t gage, is located on the dock 

at The Dalles. This gage 1 in conjunction w1 th the gage at the Hood River 

bridge, 19.3 miles downstream, is used in determining the water surface 

slope between the two points. The slope in conjunction with the Hood 

River gage reading is used to com;pute the flow in the Columbia River be­

low The Dalles Dam. Discharge records for this station are published in 

Water Supply Papers of the U. s. Geological Survey. Gage locations are 

shown on plate 10 and listed in table 7. 

5-29. Reservoir gages. - To obtain more effective regulation of 

the reservoir for power and navigation, automatic stage recording gages 

have been installed in the reservoir. One gage is installed in the north 

nonoverflow section between the spillway dam and navigation lock. Pool 

elevations at this gage record automatically on a chart in the navigation 

lock control building. This gage is identified as the navigation lock 

forebay gage. At the powerhouse, the forebay gage is located in the pool 

opposite the station service bay. Pool elevations at this gage are 

recorded automatically on a chart in the powerhouse control room. In the 

reservoir upstream from the dam, automatic stage transmitting equipment 
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and water stage recorders are located at Celilo, Miller, and Rufus, river 

miles 200.6, 204.o, and 213.2, respectively. Pool elevations at these 

locations are transmitted and recorded automatically on a chart in the 

powerhouse control room. 

5-30. Inflow stations. - Gaging stations are located on the 

Columbia River below McNary Dam and on the main tributaries at Umatilla, 

John Day, and the Deschutes Rivers. These stations are used to deter­

mine the inflow to The Dalles Reservoir. The station below McNary Dam 

is used as a tailwater gage and records the discharge from McNary 

Reservoir. It is located about one-half mile below the dam on the 

Washington shore, and is equipped 'W'ith a stage recorder and a tele­

mark by means of 'Which stage reports are received in the McNary power­

house. The station has been rated for discharge, table 8, and is used 

in determining the outflow from McNary Da.m. When John Day Iam is in 

operation this station Will be affected by backwater from John 

Reservoir. The release from John Ds.y Dam will then be used in 

determining the inflow to Tne Dalles Reservoir. 

5-31. Stream gaging stations equipped with stage recorders and 

telemarks are located on the Umatilla River near Umatilla, John Day 

River at Service Creek, and Deschutes River at Moody. Discharge 

ratings for the three stations are shown in tables 9 through 11. The 

discharges at these stations, including the station below McNary, are 

used at present to determine the inflow to Tne Dalles Reservoir. When 

John IB.y Dam is completed, the release from John Day Dam and the dis­

charge from the Deschutes River will be used to determine the inflow. 

Location of the gages is shown on plate 10. 
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5-32. Freeboard. - On the basis of' a 75-mile an hour wind, a wave 

height plus ride-u;p of' 6.8 feet was computed by the modified Stevenson 

formula for the more critical areas along 'Ele Dalles pool. However, 

after conferring with the railroads in regard to relocating their road­

beds along both shores o.f the reservoir it was agreed to provide 7.5 .feet 

of :f'reeboard above the backwater of a controlled 1894 flood. The rail­

roads, prior to the construction of 'Ele Dalles Dam, had a minimum free­

b:>ard of 7.5 feet between their roadbed and the water surface profile of 

the 1894 .flood. Highways and the levee at Celilo were also constructed 

to the same freeboard criterion as the railroads. At the dam, the free­

board is 2. 7 feet above maximum pool and 25 feet above the pool elevation 

of the controlled 1894 flood. 

5-33- Travel time. - Travel time of discharge fluctuations through 

the 75-mile reach .from McNary I6m. to the head of 'Ele Dalles pool during 

periods of low flows is about 12 hours, approximately 1 hour through The 

Dalles pool, and 2 hours through the :Bonneville pool. After John Day 

project is completed, the travel time from McNary to John Day will be 

approximately 3 hours. At the present time the travel time of discharge 

fluctuations from McNary to The Dalles dam is about 13 hours, which will 

be reduced to about 4 hours after the completion of John Day Dam. During 

periods of high river flows, the travel time of discharge fluctuations 

will be less than during low flows. 

5-34. For discharges less than 600,000 second-feet, the average 

velocity of water flowing through the reservoir will vary between l to 3 

miles per hour 1n the lower half of the reservoir and 3 to 5 miles per 
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hour 1n the upper half' of' the pool. During extreme f'loods the velocities 

will range from about 4 miles per hour near the dam to 8 miles per hour 

at the upper end of the pool. 
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SECTION VI - PLAN OF OPERATION 

6-01. Organization and responsibilities. - Water regulation and 

power loading at The Dalles project is the responsibility of the 

Engineering Divisions in the Portland District and North Pacific Division 

offices. The District office is responsible for the development of all 

basic operating criteria, procedures, schedules, and rule curves involving 

water regulation and power loading and for documenting this information 

into a reservoir regulation manual. This assignment will be accomplished 

by the Project Planning and Power Section and Hydrology Section of the 

Engineering Division. The North Pacific Division office will be respon­

sible for the daily liaison with the Bonneville Power Administration in 

regard to scheduling power generation at The Dalles and in coordinating 

intradivision power generating activities. Charts 9 through 13 show 

functional and administrative organizational charts relating to The Dalles 

project. 

6-02. Duties of the Engineering Division personnel assigned to the 

functional regulation of The Dalles project include the following: 

a. Assist the Division office in developing a plan of opera­

tion including system power regulation that will produce optimum overall 

project benefits. 

b. Maintain a continuing program of study toward improving 

the method of operating the reservoir for power, fish, and navigation. 

Reexamine schedules for their adequacy and effectiveness. 

c. Prepare and distribute reservoir regulation manuals and 

keep the manual up-to-date. 
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d. Discuss with, and assist the Division office in the 

day-to-day scheduling of power generation at The Dalles. 

e. Prescribe pool operating limitations and supervise 

their interpretation, including gate regulation. 

f. Act as a liaison with fishery interests in regard to 

the operation of the fish facilities at the dam. 

6-03. Physical operation and maintenance of The Dalles project 

are the responsibility of the Operations Division. Resident responsi­

bility is assigned to the Project Engineer, who reports to the Chief, 

Operations Division through the Chief, Multiple Purpose Projects Branch. 

The Project Engineer is responsible for the operation and maintenance 

of The Dalles project, including the dam, hydroelectric generating 

facilities, fish facilities, and navigation lock. 

6-04. Dam tenders, powerhouse operators, and lock operators are 

under the supervision of the Chief of Operations, who is respon-

sible to the Project Engineer. The Chief of Operations directly 

supervises the operation of the dam, reservoir, fish facilities, power­

house, and navigation lock. Reservoir and power generation instructions 

are normally issued to one of the powerhouse operators but may be trans­

mitted to the Powerhouse Superintendent, Chief of Operations, or on 

occasions to the Project Engineer. All instructions pertaining to the 

regulation of The Da.JJ..es poo1 and power generation sha11 be logged by 

the operating attendant receiVing the instructions. Date, time1 and 

name of person involved sha.1.J. be noted in the 1og. 

6-05. Pool, fish, and navigation instructions will normally be 

issued through the District office. Power generation instructions 
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shall originate from the North Pacific Division office as requested by 

Bonneville Power Administration. 

6-06. Coordination. - Coordination involves two distinct levels, 

(l) the general overall planning for the Columbia River Basin, and (2) the 

actual day-to-day operation of the project. The general basin-wide plan­

ning is coordinated through the Columbia Basin Interagency Committee which 

is ma.de up of representatives from all interested governmental agencies 

and state governments. This group normally meets once a month to hear and 

discuss various reports on basin development which may or may not receive 

the indorsement of the general co1~nittee. Several work groups are active 

in making studies and compiling data for the committee. There is also the 

International Joint Commission, which deals with problems of an inter­

national nature. 

6-01. The day-to-day operation of The Dalles project involves the 

coordination between Portland District office, North Pacific Division 

office, and Bonneville Power Administration. The District office is 

responsible for the operation of the project and the formulation of operat­

ing procedures and limits. The Division office has the responsibility of 

coordinating all the Corps of Engineers' projects in the Columbia Basin 

with the Bonneville Power Administration, which is the government agency 

responsible for the sale and distribution of power generated at Federal 

projects in the Columbia Basin. It is imperative that these three offices 

consult and keep each other informed of actions taken individually in 

carrying out their responsibilities. 

- 39 -



6-08. A formal agreement between the Corps of Engineers and 

Bonneville Power Administration, which outlines the operating arrange­

ments between the two agencies, is shown in appendix A. 

6-09. Agency liaison. - Several organizations other than the 

Corps of Engineers have a part, directly or indirectly, in the opera­

tion and regulation of The Dalles project. The more important groups 

are listed below: 

6-10. 

Bonneville Power Administration 

Northwest Power Pool 

U. s. Bureau of Reclamation 

Columbia Basin Interagency Committee 

u. S. Weather Bureau 

(BPA) 

(NWPP) 

(USBR) 

(CBIAC) 

(USWB) 

Bonneville Power Administration has the responsibility 

for the sale and distribution of the power generated by The Dalles 

·project. Because of this important responsibility it is vital that 

the Corps of Engineers and Bonneville Power Administration maintain 

close liaison with each other. The Northwest Power Pool, an advisory 

operating group made up of representatives from both Federal and non­

Federal power projects, :functions .as a coordinating body in scheduling 

power generation at Federal and non-Federal plants on a mutual basis. 

Both long and short-range load and power capabi]j :ties are analyzed. 

6-11. Coordinatio:i.: and liaison with the U. s. BUTeau of 

Reclamation is vital to our water regulation problems in the Columbia 

River Basin. The Bureau has several significant power generating 

plants and many storage reservoirs that can and have performed signifi­

cant flood regulation in Columbia River Basin. The operation of their 
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projects has a bearing on the operation of the Corps of Engineers' proj­

ects, including The Dalles. 

6-l2. The Columbia Basin Interagency Committee is a planning 

group with representation from all state and governmental groups inter­

ested in the development of the water resources of the Columbia River Basin. 

The group has no direct authority but serves as an advance planning group 

with prestige to review, advise, and recommend. The group meets approxi­

mately once a month and has subcommittees that conduct and report on perti­

nent studies requested by the parent group. 

6-13. The U. s. Weather Bureau has an important function in the 

operation of the Corps of Engineers' projects in the Columbia River Basin. 

The River Forecasting Center in Portland provides a river forecasting ser­

vice, whereas the national facsimile service provides the District office 

with weather maps and weather forecasts. The Weather Bureau also pro­

vides a vast amount of pertinent river and weather information which they 

collect throughout the Columbia River Basin and transmit by teletype to 

the District office. 

6-14. Standard operating procedure. - Standard operating procedure 

for The Dalles project will be to maintain pool elevations that will give 

optimum power generation and navigation benefits with a minimum of obstruc­

tion to the movement of anadromous fish. Normal pool at The Dalles Dam is 

elevation 160, which will only be exceeded when the spillway discharge 

exceeds 1,050,000 second-feet. At this discharge the spillway becomes 

free overflowing and the pool rise is a function of the inflow. During 

periods of low flows, when The Dalles plant is load factoring, the pool 

will fluctuate as the result of short-term ponding operations. 
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ibis fluctuation will not exceed 5 feet. Normally the daily fluctuations 

will be less than 2 feet. 

6-15. When the flow into The Dalles Reservoir is less than the 

total turbine capacity, maximum power generation can be obtained on a 

load factor basis by utilizing the storage space between minimum pool 

155 and normal pool 160. This 5 feet of drawdown represents a storage 

capacity of 52,500 acre-feet and serves as a reregulating pool for up-

stream releases and provides storage space for load factoring at The 

Dalles. Normally only a fraction of this 5-foot drawdown will be 

used in any one 24-hour period. When The Dalles pool is to be flue­
; .f::r>f-

tuated more than 2::::feet in any 24-hour period,interested parties on 

and adjacent to the pool will be notified, as explained in paragraph 
77 

6-~, regarding public notices. 

6-16. The initial power installation of 14 units is capable of 

utilizing a discharge of 211,000 second-feet, which has been equaled 

or exceeded under natural flow conditions only 32 percent of the time. 

The remaining 68 percent of the time The Dalles pool would have 

fluctuated in the course of load factoring the lower Columbia River 

hydro plants. Ul tima.tely there will be a maximum of 22 uni ts in 

operation at The Dalles, capable of discharging a maxim.um of 330,000 

second-feet. Load factoring and pool fluctuations will be greater 

and more frequent when this stage of basin development becomes effective. 

6-17. Pumps installed in the Wishram area dewater the leveed 

area automatically to maintain water levels landward of the levee within 

- 42 -



a prescribed range. As an additional precaution, warning signals will 

alert personnel if water surface exceeds the saf'e level. Furthermore, as 

described in the Operations and Maintenance Ma.nu.al for the levees and 

pumping plants, the region will be patrolled during critical periods of 

high flows to insure the satisfactory operation of all pumping and 

warning facilities. 

6-J.8. Power - general. - The Dalles project is one of the major 

run-of-the-river power plants on the main stem of Columbia River. Its 

prime objective, other than to provide slack water for navigation, is to 

produce an optimum amount of electric energy and peaking consistent with 

the overall Columbia Basin system operation. Usable storage at the 

project is limited to the top 5 feet of the reservoir or 52,500 acre­

f'eet. T.b.is permits load factoring during periods when the inflow is less 

than the turbine capacity, which will occur about 70 percent of the time 

with the initial installation of 14 main units and 2 fish units. These 

16 units are capable of utilizing a flow of 216,000 second-feet. When 

the inflow exceeds 216,000 second-feet for an extended period of time 

the excess must be passed through the spillway. The operation of The 

Dalles project is directly related to the operation of both upstream and 

downstream projects requiring close coordination. 

6-19. Power plant operation. - The Dalles powerplant will be 

operated within the limitations of the equipment in accordance with the 

general working agreement between the Corps of Engineers and Bonneville 

Power Administration for scheduling and generating power at The Dalles 

project. See appendix A. The Dalles Reservoir is not scheduled to be 

drawn down below elevation 155.0 and the release must be sufficient to 

- 43 -



maintain a minimum :f1ow o:f at least 431 000 c.:r.s. below Bonneville Dam. 

Certain operations, such as wltage schedules, switching orders, trans­

mission line schedules, and collDll.UD.ications 1 1IJB.Y be modified by mutual 

agreement between the Chief of the Dispatching Section of the Bonne'Ville 

Power Administration and The Dalles powerplant superintendent. For in­

stance, when it becomes necessary to remove a unit :from service, the 

superintendent will notify the chief Bonneville dispatcher the nature 

of emergency and the estimated time required to restore normal con­

ditions at The IS.lies powerplant. Detailed instructions, manufacturer's 

recommendations, and equipment limitations for operation of the power­

plant are given in The Dalles Project Operation and Maintenance Manual. 

Only the general characteristics and limitations of the power generating 

equipment and appurtenances are described here. 

6-20. Turbines. - The main turbines are 6-blade Kaplan propeller 

type. The blades adjust automatically with change in flow through the 

runner, as well as with change of speed and head. The maximum safe draft 

is 15,100 c.f .s. for each of the ma.in units and 2,500 c.f .s. for each of 

the two fishwater units. In addition, there are two project service units 

which are used for supplying the power needs :for all the multipurpose 

features of The Dalles project. The total head on the main turbines 

is determined from the water surface elevations of the powerhouse 

fore bay and tai1race. Continuous recordings of these elevations are 

charted automatically in the control room. The pool gage is located 

in the reservoir opposite unit 9 and the tailwater gage between 

service units 8 and 9 in the tailrace. Tailwater rating curves :for 

various conditions of :Bonneville pool are shown on chart 14. 
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6-21. Turbines for the main units were built by :Ba.ldwin-Lima­

Ha.milton Corporation. They are rated at 1231 800 and 86,500 horsepower 

under net heads of 81 and 60 feet, respectively. The fishwater units 

were furnished by All.is-Chalmers and are rated at 18,800 and 13,500 

horsepower under heads of 74 and 55 feet, respectively. The turbines 

are large enough to drive their respective generators at the guaranteed 

overload capacity. To meet the instantaneous peak loads, the turbines 

may be operated at gate openings and heads limited only by cavitation 

which are indicated on charts 2 and 3. The manufacturer's guarantee 

applies to the power output limitations sho'Wll on the cha.a:-ts. Turbine 

performance curves for various conditions of head and discharge are 

sho'Wll on charts 2 and 3. 

6-22. Pitch of the blades and the gate opening for water entry are 

governor-controlled. The inclination of the blades is adjusted by the 

guide vanes or the wicket gates to meet changing power demands and var­

iation in head, thus insuring the highest efficiency for the respective 

head and load. A governor mechanism regulates the speed of the unit 

under varying load by means of a Pelton flyball device which responds to 

speed changes of 0.01 percent of the rating. Time required to close the 

wicket gates is 5 seconds for the main units and lO seconds for the fish­

water units. 

6-23. Flow through each turbine is measured by a Leeds and Northrup 

Centrimax flow meter installed near the generator barrel on the turbine 

floor. It is connected to two Winter-Kennedy piezometer taps in the 

scroll case. A recorder mounted on each governor measures the flow in 

cubic feet per second. A totalizing recorder shows the volume released 
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through each unit, in cubic feet, and the plant totalizer records the 

total discharge in cubic feet per second currently passing through the 

powerhouse as well as the total volume in cubic feet. For more Cle-
/ 

tails, reference is made to the Operation and Maintenance Manual. 

6-24. Generators. - The main unit generators were built by 

General Electric Company. Each unit has 84 poles and generates 

13,800 volts of 3-phase, 60-cycle power at a speed of 85.7 revolutions 

per minute. Each unit is rated at 82,105 kilovolt-amperes at 0.95 

power factor or 78,000 kilowatts with a 60 degrees c. temperature 

rise and is guaranteed for continuous operation at a 15-percent 

overload capacity of 89,700 kilowatts or 94,420 kilovolt-amperes 

with an 80 degree C. temperature rise. The .fishwater genera-

tors, furnished by Westinghouse Company, have 36 poles, operate 

at 200 revolutions per minute, and are rated as 3-phase, 60-cycle, 

13,800 volts, with a permissible loading of' 13,500 kilowatts or 

14,210 kilovolt-amperes at 60 degrees c. temperature rise and 0.95 

power factor and with a 15-percent overload, of 151 525 kilowatts 

or 16,350 kilovolt-amperes at 80 degrees c. temperature rise. Gen-

erator capabilities are indicated in charts 2 and 3. A line diagram 

of the plant generation capacity is shown on plate 13. 

6-25. A separate cooling system is proVided .for each genera-

tor. Temperature is measured by thermoelements buried in the armature 

coils with leads to outside indicators that show the rise above an 

ambient temperature of' 55 degrees C. Air circulation is induced by 

impellers on the generator rotors, and the cooling of ea.ch genera-

tor is affected by c:lrcula.ting water through the coolers placed within 

the air duct. 
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6-26. The main generator field coils are energized by a direct 

connected shunt wound exciter. Automatic voltage regulation is accom­

plished by means of a voltage regulator unit and independently motivated 

a.mplidyne generator. T.b.e output of the a.mplidyne generator may be con­

nected in series with the ma.in exciter field. The regulator supplies 

control field current to the am;plidyne so the ~lidyne voltage Will buck 

or boost the exciter voltage impressed across the exciter field circuit. 

Load frequency control for both the initial and ultimate installation is 

described in the Columbia Basin Master Reservoir Regulation Manual. 

6-27. Transformers. - The transformers are housed in individual 

vaults on intake deck at elevation 185. They are single phase, placed in 

banks of three opposite the pair of generators served. The transformers 

have no low voltage taps. The high voltage taps are: 

l at 5.0 percent above normal 

l at 2.5 percent above normal 

l at 5.0 percent below normal 

l at 2.5 percent below normal 

6-28. The transformers connected to main unit generators were 

built by Ferranti, Ltd. of England. Their rating is 63,000 kilovolt­

am;peres for 55 degrees c. temperature rise. One bank of three transfor­

mers has a voltage capacity of 13.2 kilovolts at the primary and ll5 

kilovolts at the secondary end, and each of the remaining 18 have a 

capacity from 13.2 to 230 kilovolts. They are oil-insulated, self-cooled, 

using separately mounted oil-to-water heat exchangers. A nitrogen 

barrier is maintained between the surface of the hot transformer oil in 

the main tank and atmosphere. 
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6-29. The three transformers connected to the two f'ishwater unit 

generators were furnished by the Central Transformer Corporation. When 

self-cooled, their overload rating is 8,720 kilovolt-amperes for 55 de­

grees C. temperature rise. The overload rating, however, is 10,900 kilo­

volt-a.mpletes With allowable temperature rise of 55 degrees C. with forced 

air used for cooling. 

6-30. Station service 'Wilts. - The two station service units, con­

sisting of turbines, generators, transformers, and appurtenant equip­

ment, will be operated within the manui'acturer's guaranteed limitations. 

As they are for project use, commercial loads will not be connected 

to them. They will be put in service only when the required power load 

is in excess of the plant capacity. Under normal operating conditions, 

one unit will provide on-the-site power needs of the project with the 

second un1t available as emergency standby. Scheduled operation of the 

service units is to alternate the units equally for normal and standby 

use. The make, type, and ratings are shown on the pertinent data 

sheets and in the Operation and Maintenance Manual for '1lle Dalles 

project. 

6-31. Metering of generation. -

a. Main units. - Metering equipment on the a-c side of 

the main unit generators !ncludes ammeter, voltmeter, wattmeter, and 

varmeter, both at the generator switchboard and main control switch­

board. In addition, a watt-hour meter is on the generator switchboard. 

(1) On the d-c side of the generators, a voltmeter 

is provided on both the generator and main control switchboards for 
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the static or rotating amplifier exciter output circuit and a generator 

f'ield ammeter is provided on the generator switchboard. 

(2) For synchronizing, incoming and running voltmeters 

and frequency meters are provided in addition to the synchroscope and 

synchronizing lamps. 

( 3) Recording equipment records generator and trans -

f'ormer temperatures, unit water flow, power loads, total station water 

flow, total power loads, total reactive loads, forebay level, tailwater 

level, net head, and system frequency. 

b. Fishwater units. - The fishwater units have metering 

and recording facilities similar to the main units. Station total 

quantities include the data from the fishwater units. 

6-32. Switchboards. - The control room located in the station ser-

vice bay next to the headwall at elevation 157.50 is equipped with·three 

vertical duplex switchboards, designated as main control switchboard (SC), 

graphic instrument switchboard (SG), and load-frequency control switch­

board (SL). 

6-33. The main control switchboard has control switches, indicating 

instruments, annunciators, and a mimic bus mounted on the front panels 

and arranged to correspond to the physical arrangement of the units in 

the plant. Each unit control panel includes devices for control of two 

units. Mounted on the rear panels are the unit load controllers and 

automatic synchronizing equipment. 

6-34. The graphic instrument switchboard contains instruments 

which record water levels, net head, total flow through main units, total 

plant loads, and individual ma.in unit loads. 
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6-35. The load-frequency control switchboard has one set of stan-

dard time equipment, associated power amplifiers and load-frequency 

control equipment, recording controllers, indicating instruments, 

annunciators, control switches and indicating lights. 

6-36. Generator switchboards located on the turbine floor 

contain control switches, indicating instruments, recorders, annun­

ciators, and a mimic bus mounted on the front panels and protective 

relays on the rear panels. Each main generator switchboard, except 

one, controls four main units and is centrally located with respect 

to the units controlled. One switchboard controls only two ma.in 

units because the total number of ma.in units is not divisible by 

four. The generator switchboard f'or the fishwater units is arranged 

similarly except that it is more compactly arranged between the units. 

6-37- Circuit breakers. - The air circuit breakers for the 

ma.in generators are 3-pole, single-throw, air blast station t:YPe 

breakers equipped with line and load discon..te cting switches. The 

breakers are rated at 14.4 kilovolts, 4,ooo amperes, 1,500 megavolt­

amperes I.e. {interru;ption capacity). The breakers for units 1 to 

8 were manufactured by General Electric Company, and for units 9 

to 14 by Westinghouse Electric Company. 

6-38. The circuit breakers for the fishwater units are of the 

metal-clad, solenoid-operated type rated 13.8 kilovolts, 1,200 am­

peres, 500 megavolt-amperes I.C. 

6-39. Switching equipment. - The line disconnect switches for 

the 230-kilovolt equipment are of the outdoor, group operated, vertical 
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break type rated at 230 k11ovo1ts, 1,200 amperes, 3 po1e, with manua1 

operated mechanism and were manufactured by Schwager-Wood Corporation. 

6-4o. The line disconnect switch for the ll5-kilovolt equipment is 

similar to the 230-kilovolt type except that it is rated at 115 kilovolts, 

600 amperes. 

6-41. Selection of units for meeting power demand. - Unless full 

overload is required, the scheduled normal load will be supplied by the 

combination of units that can be operated most efficiently at the time. 

In order to achieve the most effective and efficient powerplant operation, 

continuous records are kept of turbine flow, tailwater and reservoir 

levels. Experience will determine the most efficient means of meeting 

increasing power demands. It may be met by either increasing the 

load on units in operation or by increasing the number of units on the 

line. 

6-42. Load frequency control. - Operation with the initial equip-

ment may be with or w1 thout master control. When the uni ts are operated 

without master control the unit controller is set on a base load a.nd the 

unit remains at that output. Use of the master controller allows for 

load frequency control by either of three methods: flat frequency, auto­

matic time error compensation, or proportional load distribution. 

  

 

 

 

6-44. Navigation. - Navigation is one of the principal functions of 

the project. The dam and lock provide for slack-water navigation from the 
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head of Bonneville pool near The Dalles to the John Day Dam site, a dis­

tance of approximately 23 miles. The lock is located. on the Washington 

side of the dam and has a chamber 86 :feet wide and 675 :feet long. It 

is a single li:ft lock with a maximum lift of approximately 90 feet. 

Upper and lower sills are at elevation 14o and 54.5 feet, respectively. 

Depth o:f water over the upstream sill will be 20 :feet at normal pool 

elevation of 16o :feet and. 15 feet_at minimum pool elevation 155· Depth 

over the lower sill is a function o:f the Bonneville pool elevation and 

the :flow in the river, but minimum depth will be 15 feet. A complete 

lockage requires approximately one-half hour and uses 125 acre-feet of 

water. Water level gages utilized in operating the locks are located 

in the tailrace of the locks, at both ends of the lock chamber, and in 

the pool at the Washington end of the spillway. The pool gage records 

in the navigation lock control room. Radio :facilities are available 

for directing traffic through the locks. 

6-45. Rules and regulations governing the use and administration 

of The Dalles navigation lock are in accordance with section 7 of the 

River and. Harbor Act of 8 August 1917 (4o Stat. 266, 33 US. C. 1), 

section 207.705. These regulations have been published and. are in­

cluded as a part of this manual. See appendix B. 

6-46. Recreation. - The Dalles pool will be maintained at a 

:favorable level :for most recreational activities. However, the lack 

o:f shade and the high :frequency of strong winds detract :from the recre­

ational potential of the project. There are approximately 10 areas 

along the pool tbat are accessible for recreation, :five on the Washington 

shore and :five on the Oregon shore. ~e sites that have the greatest 
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potential for development are Horsethief Ia.ke and Maryhill in Washington; 

and the mouth of the Deschutes and the town of Celilo in Ore~on. 

Viewpoints are availa.ble in the immediate vicinity of the dam. No special 

reservoir regula.tion is proposed for recreation. 

6-47. Tb.e Corps of Engineers pla.ns to develop recreational areas 

at Celilo, Maryhill, and Horsethief Ia.ke with local governmental agencies 

to assume the operation and maintenance responsibility. Any development 

at the mouth of the Deschutes will be by the State of Oregon. 

6-48. Reporting network. - To effectively coordinate The Dalles 

project with other reservoirs in the Columbia River Basin requires a 

comprehensive knowledge of past, current, and forecasted hydrologic con­

clitions in the basin. This information is to be obtained through a 

basin-wide reporting network. Such a network is in existence in the 

Columbia River Basin with the U. S. Weather Bureau in Portland, Oregon, 

acting as the central collection and dissemination center. All groups 

participating in the system operation collect and transmit to the Weather 

Bureau in Portland all information of' interest to the operating groups. 

6-49. Groups that contribute to the reporting network are: U. S. 

Weather Bureau, Bureau of Reclamation, Bonneville Power Administration, 

Soil Conservation Service, and Corps of Engineers. Hydrologic and 

climatological reports are received from more than 90 stations. A large 

number of these stations report daily during the critical high-water 

season, April-July. In adclition, snow survey reports are received from 

several hundred stations during the winter and early spring months. A 

number of these snow courses report bimonthly. Climatological reports are 

received from about 6o stations within the basin. These reports include 
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precipitation, temperature, and snow depth. Reservoir inflow, pool ele-

vation, and outflow are received for all significant storage projects in 

the Columbia Basin. In addition, there are re:ports of river stages at 

all significant stations on the main stem of Columbia R1 ver and its 

tributaries. These hydrological and climatological data are the basis 

for making long- and short-range flow forecasts which are used in 

scheduling the operation of major reservoirs in the basin. 

6-50. Information specifically :f'urnished by the Portland District, 

exclusive of the Willamette River Basin: 

Data reported 
Station Stream River Climate- Reservoir 

Stage logical data data 

The Dalles Dam Columbia River x x x 

'Bonneville Columbia River x x x 

6-51. The Master Reservoir Regulation Manual for the Columbia 

River :Ba.sin will contain a more detailed listing of the stations in 

the reporting network with a description of the data collected, by 

'Whom, and the transmission facilities used in collecting and dissemi-

nating the information. 

6-52. Communication. - Communication between the project and 

the District office is either by telephone or teletype. Both offices 

are connected by direct line and individual persons can be contacted 

in either office through a dialing system. It is also possible to 

communicate between offices by teletype. The teletype not only con-

nects the District office with The Dalles Dam but also with all Corps 

of Engineerst projects and District offices in the Columbia Ba.sin, 
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the North Pacific Division office, and :Bonneville Power Administration. 

Messages between the various offices are transmitted over the teletype 

system, which operates 24 hours a day. These messages can be trans­

mitted to a specific office or to all offices tt1multaneously. The tele­

type serves as a medium for transmitting much of the basic hydrological, 

climatological, and operating data between the various offices. The 

messages are punched on a tape and are sent automatically. In an emer­

gency The Dalles Dam can be contacted by radio, wave length 2350 kilo­

cycles. 

6-53. River forecasting. - Two types of river forecasts are made 

for Columbia River at The Dalles. First, there are the long-range fore­

casts that are made several months prior to the annuaJ. spring freshet. 

These forecasts are used for advanced planning for power generation and 

flood regulation. In addition there are the 4- and 5-day short-term 

forecasts. Both types of forecasts are essential to the day-to-day 

storage regulation for power and flood control. 

6-54. The long-range forecasts are ma.de on the first of January, 

February, March, and April, and bimonthly thereafter through 1 June. They 

indicate the volume of the expected spring freshet and the most probable 

peak and date of occurrence. Even though they are subject to error the 

forecasts provide a basis for long-range planning for flood regulation. 

Precipitation, temperatures, soil moisture, antecedent strea.mflows and 

snow surveys are the various indices used to prepare these forecasts. 

Several agencies make long-range forecasts other than the Corps of 

Engineers. These agencies are the U. S. Weather Bureau, Bureau of 

Reclamation, and U. S. Soil Conservation Service. 
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6-55. Four- and five-day forecasts of the in.flow to The Dalles 

pool are made by the U. S.. Weather Bureau and the North Pacific Di vision 

office. These forecasts are based upon runoffs observed at upstream 

stations, forecasted weather conditions, power generation, upstream. 

storage regulation, and channel routing. During the non:f'lood season, 

forecasts are less pretentious and daily changes are small. Considerable 
I 

attention is given to the short-range forecasts during the flood season, 

and it is during this period that the North Pacific Division utilizes 

the IBM 650 to forecast stream.flows throughout the Columbia River Basin. 

6-56. The out.flow from The Dalles is scheduled, utilizing the 

i.Di'low forecasts and the forecasted power loading. The in:f'lClrl fore-

casts are determined from McNary releases and the in.flow from the 

local drainage between the two pro~ cts. Gaged flows on the John Day 

and Deschutes River provide an index to the local runoff. 

6-57. Inflow determination. - Inflow to The Dalles pool is the 

gaged flow at the McNary tailwater station plus the in:f'low from the 

intervening area between McNary and The Dalles Dam.. The principal 

tributaries between these two projects are: Umatilla River, John Day 

River, and Deschutes River, which comprise about 85 percent of the 

total intervening area. Gages on each of these three streams are in-

eluded in the hydrologic reporting network and information on stream-

flow is collected and disseminated over the teletype reporting network. 

6-58. The individual stations that are ut11.ized for estimating 

the flow from the intervening area are: Umatilla on Umatilla River, 

Service Creek on John !By River, and Moody on Deschutes River. Runoff 
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from the ungaged area varies from 2 to 4 percent of the total runoff 

recorded for the three tributaries. Time of year and weather are factors 

considered in selecting the percentage to be used. 

6-59. After the completion of the John Day Dam the inflow to The 

Dalles pool will be based upon the outflow from John Day plus runoff 

from the Deschutes River. This will require calibration of the various 

release facilities at John Day. 

6-60. Outflow determination. - Outflow from The Dalles Dam can be 

computed in three waysi (l) By adding up the discharge through the 

powerhouse, spillway, navigation lock, fish facilities, and seepage 

lossesj (2) by adjus~ing the reservoir inflow for change in storage; and 

(3) by a rated tailwater station. Experience has shown the three methods 

of computing outflow are not always in agreement and there has been 

nothing conclusive as to which might be the more accurate, particularly 

since the tailwater station is influenced by backwater from Bonneville 

Dam. 

6-61. Discharge ratings for the powerhouse and spillway are theo-

retical determinations and their accuracy is dependent upon the proper 

selection of discharge coefficients used in computing the discharges. 

This method of determining releases through The Dalles Dam would be the 

most positive once the facilities are accurately rated. Rating the dis­

charge facilities requires other means of measuring the flow through 

the dam such as with a current meter, the method used by the U. S. 

Geological Survey for rating most gaging stations throughout the country. 

6-62. Estimating the outflow by adjusting the inflow for change 

of storage is dependent upon an accurate means of evaluating the pool 
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changes which are influenced by wind and fluctuations in the inflow and 

outflow. For short-term estimates this method has its deficiencies. 

6-63. A rated tailwater station is probably the most satisfactory 

from the ease of obtaining the outflow at any specific time and for over­

all accuracy. However, where the tailwater station is influenced by 

backwater from a downstream dam the rating of such a station is very 

uncertain and complicated. This is the situation at The Dalles. A 

new type of gage is being considered for installation below The Dalles 

Dam, which would provide an index for measuring the velocity of the 

stream by determining electronically the difference in speed of sound 

traveling through the water with the current and against the current. 

There is much research to be accomplished before this method becomes a 

practical and reliable means of measuring streamf'low. 

6-64. For the present, the outflow from The Dalles will be com-

puted using the releases through the various appurtenances at The 

Dalles Dam. Rating curves for the powerhouse turbines, spillways, and 

fish facilities are shown on charts 2 through 7, inclusive, and in 

table 6. Water discharged through the navigation locks will be based 

upon the number of lockages· times 62.5 day-second-feet. Seepage is 

considered a constant, 200 second-feet. 

6-65. Pool gages. - Several gages are located in The Dalles 

pool, see plate 10. At the dam there are four gages, one on the 

Washington side of the spillway and three on the Oregon side of the 

spillway. The gage on the Washington side of the spillway is located 

between the spillway and the navigation lock and transmits pool ele­

vations to the navigation lock control room. The three gages on the 
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Oregon side of the dam are located as follows: (l) Immediately upstream 

from the south end of the spillway, (2) at unit 8, and (3) at upper end of 

powerhouse. The gage at the south end of spillway is a recording gage. 

The gage at unit 8 transmits pool elevations to the powerhous.e control 

room whereas the gage at the upper end of the powerhouse is a staff gage. 

6-66. Three gages are located in the upstream pool for evaluating 

wedge storage resulting from local inflow and the peaking operations at 

McNary and,ultimately, John Day projects. These gages are located at 

Celilo, Miller, and Rufus, and are equipped to record the water level at 

these locations as well as to transmit the information to The Dalles 

powerhouse. The upstream recording pool gages are serviced by the u. S. 

Geological Survey, while the transmitting equipment is maintained by the 

Project Engineer. 

6-67. Below The Dalles Dam there are four gages in Bonneville pool. 

Their locations are at The Dalles, Lyle, Hood River, and Stevenson. All 

of these gages, except The Dalles gage, can be interrogated from the 

Bonneville powerhouse by radio. 

6-68. Tailwater gages. - Tailwater gages are located between units 

8 and 9 of the powerhouse and immediately downstream from the lower lock 

gate. The powerhouse tailwater gage used in determining the net head in 

the powerhouse turbines is equipped to transmit water surface elevations 

into the control room of the powerhouse. The navigation tailwater staff 

gage is used by the lock operators to determine the depth of water over 

the sill of the lower lock. Plate 10 shows the location of these gages. 

6-69. Fish ladder gages. - The various fish ladders are equipped 

with a series of staff and recorder gages that are used in regulating the 
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f1ow of water through each facility. Plate 10 also shows the location 

of these gages. 

6-70. Weather instrumentation. - The Da1les project is equipped 

to measure precipitation, maximum and minimum air temperatures, and 

water temperatures. Information on local wind and weather cond.1 tions 

is obtained from the officia1 Weather Bureau stations in the city of 

The Da1les and from North Da1les airport. 

6-71. The project weather station is located on the Washington 

side of the dam in the vicinity of the navigation 1ock. Observations 

are made at midnight by the personnel assigned to the operation of the 

locks and the data are te1ephoned to the powerhouse for official entry 

in the daily log for The Da1les project. 

6-72. Reports. - Reports of many descriptions are prepared by 

personnel of The Da1les project. They provide a means for keeping the 

many interested parties informed on administrative, maintenance, and 

operation activities at the project and also to provide a permanent 

record of these activities. In general these reports are made on stand­

ard forms and have a prescribed distribution. In some instances these 

reports are for project use only whereas others are prescribed by regu­

lations and require off-the-project distribution. Tb.is manual is pri­

marily concerned with those reports pertaining to project operation 

invo1ving navigation, fish, and power that have an off-the-project 

distribution. 

6-73· Forms. - The standard forms that this manual is primarily 

concerned with are listed in the fo1lowing tabulation. The listing 

inc1udes pertinent information in regard to distribution, frequency of 
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preparation, and data reported. Copies of the forms are shown in 

appendix G. 

FORMS FOR REPORTS 

Form number 

NPD RF 12 

Copies 

Routing 

Frequency 

Use 

Type 

NPD RF 55 (Rev.) 

Copies 

Routing 

Frequency 

Use 

Type 

NPP 56a 
(RCS-NPPVK-53) 

Copies 

Routing 

Frequency 

Description and disposition 

Daily Number and Class of Vessels Through The 
Dalles Dam 

3 

1 The Dalles Dam; 2 and 3 Chief, Connnercial 
Statistical Branch, Oper. Div., Portland Dist. 

Monthly 

Record of number and class of vessels, barges, 
and rafts locked through The Dalles 

Data report 

Report of Connnerce at The Dalles Lock 

1 

Chief, Connnercial Statistical Branch, Operations 
Division, Portland District 

15-day 

Detailed record of boat traffic, including 
class, draft, registered net tonnage, passenger 
count, commodities, and destination. 

Data report 

Daily Operation Report - The Dalles Dam 

7 

1 Multiple-Purpose ProjectsJ 2 The Dalles Dam; 
3 Chief, Operations at Project; 4 Chief, Fishway 
Section; 5 Biologist at Bonneville; 6 Powerhouse 
Control Room; and 7 Powerhouse Superintendent 

Daily 
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Form number 

NPP 56a. (cont'd) 

Use. 

Type 

RCS NPPGW-52 
(Pha.mplet) 
Copies 

Routing 

Frequency 

Use 

Type 

NPD RF 252 
(RCS-NPPVK-52) 
Copies 

Routing 

Frequency 

Use 

Type 

Description and disposition 

Record of The Dalles weather, generation, spill­
way gate openings, river discharge, project gage 
readings, and upstream river stages 

Data report 

Report on Passage of Fish at 'Ihe Dalles Dam 

2 

l The Dalles Dam; 2 Biologist at Bonneville 
(Note: Report is prepared at Bonneville and for­
warded to District office; 41 copies of the 
edited report are forwarded to subscribers.) 

Monthly 

Monthly summary of number and type of salm.onoid 
and scrap fish passing The Dalles Dam. Includes 
summary of weather, river flow, and remarks per­
taining to fish 

Operating report 

Daily Fishways Report - The Dalles 

ll 

3 to Engineering Div. through Multiple-Purpose 
Projects Br.; 4 Project file; 5 Fishway Foreman; 
6 Chief, Operations at Project; 7 Ivan Donaldson, 
Fish Biologist at Bonneville; 8 Biologist at 
Walla Walla District; 9 Walla Walla District 
Engineer; 10 Washington State Fisheries; ll U. S. 
Department of Interior at Seattle 

Daily 

Record of daily upstream :fish migration, includ­
ing project weather, discharge, forebay and 
tailwater elevations, and spillway gate positions 

Data report 
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Form number 

NPP 252 (Rev.) 
(RCS-NPPVK-57) 

Copies 

Routing 

Frequency 

Use 

Type 

F.P.c. No. 4 
(FPC-1001) 

Copies 

Routing 

Frequency 

Use 

Type 

Description and disposition 

Power Production Report 

9 

1, 2, and 3 Multiple-Purpose Projects Branch; 
4 North Pacific Division; 5 OCE; 6 and 7 
Bonneville Power Administration; 8 Chief Oper. 
file; and 9 Project Superintendent 

Monthly - by the second of the month 

Record generation, disposition and condenser 
power of The Dalles power plant 

Operational record 
IB.ta report 

Monthly Power Plant Report 

2 

Federal Power Commission to Projects to Operations 
to Federal Power Commission; 1 copy retained at 
project 

Monthly 

Report to Federal Power Commission 

Operation data 

6-74. Power studies. - In the interest of obtaining optimum power 

benefits the Power Sections in both the District and Division offices 

will continue to make system analyses incorporating changing power loads 

and new storage projects. System coordination is highly important and 

much is to be learned from actual operating experience. All changes in 

operating procedure must be coordinated through the Division office. 
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6-75. Emergency. - It is not possible to anticipate every unusual 

pm·:er emergency, or combination of events a.."ld to provide for such 

con~i;:;.gencies in a reservoir regulation manual. Should an emergency 

occur or appear to be developing, the Project En;ineer or his sub-

ordinate in charge should contact the District office, reporting the 

field situation and re~uest instructions. In the event of a comm.uni-

' cation failure, repeated efforts should be made to contact the District 

office, but if such efforts fail, the decision as to the action to be 

taken must be made in the field. Should such an occurrence happen, all 

circu.."!!Stances should be reported to the District office as soon as 

possible. 

76. the emergency involves power generation, not only the 

District office but the North Pacific Division office and the Bonneville 

Po~er A~~inistration should be notified of the emergency. Navigation 

interests should be notified promptly if an emergency arises that 

wc:.:.ld incapacitate the locks for any period of hours. All interested 

pa::-ties should be notified promptly of any operational emergency that 

:r:rl~~t S.::fect the pool elevation radically. The pool should not be 

pe==itted to exceed elevation 160 feet unless the discharge through 

the spillway exceeds 050,000 second-feet. 

6-77. Public notices. - Public notices will be issued by the 

P~r-:land District Operations Division whenever there is a departure 

from the normal operating procedure or any unusual development in 

~~ici the public m.ay be concerned. In the event of a sudden develop-

~ent that requires immediate action, the Resident Engineer or Project 
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Engineer will notify by telephone the District Operations Division of the 

action ta.ken and all interested parties that might be affected by the 

sudden change in the operating plans. A list of these parties to be 

notified, with their primary concern and telephone numbers, is available 

in the office of the Powerhouse Superintendent and in the Project 

Engineer's office. Several examples of public notices that have been 

issued are shown in appendixes C, D, and E. 

6-78. In addition, the Portland District issues, each month, a 

notice of channel conditions in all navigable waters within the District 

which include The Dalles and Bonneville projects. This is a general 

notice which has a wide circulation. 
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Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

TABLES 

Title 

Climatological Summary - The Dalles, Oregon 

Monthly and Annual Precipitation - The Dalles, Oregon 
(3 sheets) 

Columbia River Traffic in Tons 

Temperature and Precipitation - Columbia Basin 

Snow Course Data - Columbia Basin 

Spillway Rating Table - 1 Bay 

Gages (2 sheets) 

Rating Table, Columbia River below McNary Dam 
(4 sheets) 

Rating Table, Umatilla River near Umatilla, Oregon 

Rating Table, John Day River at Service Creek 

Rating Table, Deschutes River at Moody 
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Monthly and Annual Preci,-i te.ti on 

e - Estimated or partially estimated. The Dalles, Ore£e>n 
(Elevation 98 feet) 
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TABIE 3 

OOLUMBIA RIVER TRAFFIC, TONS 

mROUGH 
YEAR 

THROUGH 
BONNEVIl.J..E U>CK THE DALLES U>CK 

1930 79, 747 Kone 
1931 105,717 987 
19~ 59,TT7 4d3 
1933 85 ,815 15 ,640 
1934 87,029 23,4o8 
1935 67,527 3,631 
l.936 59, 490 7, 295 
1937 15,228 5,626 
1938 161,920 44,349 
1939 4.16,814 l39,542 
1940 707,444 325,900 
1941 923,6o6 392,863 
1942 692,021 324,013 
l.943 681,665 433,145 
194-4 791,919 559,339 
1945 802,901 598,980 
1946 1,018,679 744,352 
1947 i,150,581 804,572 
l.948 i,139,997 699,077 
1949 1,34o,336 900,246 
1950 i,143,901 834,303 
1951 i,357,852 1,022,997 
1952 i,521,6.16 1,023,395 
1953 1,343,575 785,445 
l.954 i,372,725 791,192 
1955 1,578,865 l.,o61,691 
1956 i,518,924 i,139,563 
1957 1,481,590 1,148,043 
l.958 1,702,752 1,313,579 
1959 2,043,494 1,504,119 

Source: "Wateroorne Commerce of the United States, Part 4", 
year l.958, Waterways and Harbors, Corps of Ellgineers. 

Notes: 
1. Commerce shown above for Bonneville prior to 1938 rep­

resents traffic at Ce.scad.es Canal, a.bout 3.5 miles up­
stream., which was inundated by pool formed by Bonneville 
De.m in February 1938. ::Bonnev:Ule Project depth: 21 feet 
in lock approach canal and 24 feet over miter sills at 
adopted low water. 

2. Tonnages shown from 1949 through 1956 represent traffic 
through The l8.l.les-oe1110 canal. The ca.nal and l.ocks 
were closed on 2 January 1957 and were subsequently 
inundated. 

TABLE 3 



Tl\BLF: 4 

TEMPERATlJF.E AHD PflECIPTI'ATION 

(Columbia River Ea~in above The Dalles Pro,Ject) 

Station eraturefl Annual Precipitation Depths Snowfall 
Period of Record Elevation Period r.nx. Min. Period Norma.l ~~ax. Min. riod Ave. Annual 

Station Ba.sin De 
Yea.rs Ft. M.S.L. Yeu.rs Deg. F. Deg. ~---. Deg. F. Years Inches Inches Inch ea Years Inch ea 

Cran brook E. Kootena.y 1901 .. 3,013 49 :+1 102 -h2 49 14.88 49 55.6 
Femie B.C. E. Kootena.y 1913 .. 3,305 42 4o 97 -4\J 42 39.90 42 132.8 
Glacier E.C. N. Columbia 1893 - 4,094 53 36 96 -32 54 54.68 54 398.1 
Golden B.C. N. Columbia 1902 - 2,583 52 40 1011 -51 49 17.8') 49 69.5 
Nelson B.C. N. Kootenay 1898 - 1,760 53 46 103 -17 55 28.Cl 55 83.7 
Princeton B.C. Okanogan 1893 .. 2,075 47 42 102 .. L9 49 12.68 49 42.9 
Revelstoke B.C. N. Columbia 1898 - 1958 1,497 54 43 105 -::o 55 40.71 55 146.7 

Idaho 
1864 - 1958 2,842 94 50.8 121 -28 94 11.52 25.80 6.69 63 Boise Boise 23.9 

Glenns Ferry Snake 1905 - 1958 2,569 34 52.0 115 -31 36 8.58 13.99 4.13 37 19.4 
Hailey Big Wood 1·394 .. 1950 5,322 48 43.5 -36 15.: ~ 22.01 6.76 47 86.4 
Idaho Falls Snake 1881 - 19513 4,730 64 1,1 •. 3 -37 11.61 5,93 51 44.2 
Kooskia Clearwater 1900 .. 1958 1,261 ii.() 50.5 -30 23.43 15.75 38 25.9 
Lewiston Snake 1B7S - 1958 1,1•13 81 .1 117 13.12 21.71 8.4o 50 13.0 
Nev Meadows Salmon 1903 - 1958 3,870 41 lOL -'•9 22.50 33.78 12.70 44 911.5 
Obsidian Sa.l:mon 1909 - 1958 6,870 31 95 -44 37 16.10 2:~ ,50 8.15 41 85.4 
Pocatello Portneu.f 1899 - 1958 4,444 ~8 105 -31 58 12.47 22.43 6.43 50 42.o 
Porth ill Kootenay 1890 - 195R l,Ooo 61 102 -31 63 19.29 38.63 9,26 58 67.3 
Salm:>n Saln~m 19c6 - 1950 3,949 47 4h.o lc6 -37 47 8.64 14.36 3,63 38 24.1 
Sand Point Cl.ark Fork 1911 - 1958 2,100 J.q 45.4 104 -)5 48 29.10 42.c6 17.93 4.:: 72,4 

Oregon 
1891 - 1958 266 35 54.2 114 46 4o 13.; Arlington Columbia 9.07 5.02 

Baker Powder 1889 - 1952 62 45,4 1011 62 11.22 .2~ 5.79 4o.4 
La Grande Grande Ronde 1886 - 1958 70 49,!1 lOS 70 20.09 28.41 12.09 41.6 
f.bro Columbia 1!'.39'~ - 1958 47 49,4 lll 49 11.83 17.17 6.43 21 22.4 
The Illl.les Columbia. :W50 - 1958 79 54.o 115 -30 97 13.80 43.65 6.37 85 29.6 
Umatilla Columbia 1877 - 1958 270 71 53,4 117 -23 71 7.83 13.73 4.07 49 6.8 

Kalispell FlatheaJ 1896 - 58 43.2 101 -3li. 61 16.35 10.39 58 51.8 
Missoula Missoula JJ370 - 67 4l+.1 105 -28 80 12.76 6.71 52 37.6 
Thomps:-Jn Falls Cl.ark Fork 1911 - 42 47,7 109 -32 '~1 20.34 9.74 34 110.5 

Washington 
Cle Elum Yakima 1899 - 1953 55 46.o 105 -33 55 52 8:i.7 
Coh'ille ColtUnbia 1860 - l'.152 52 116.4 lc6 -29 71 52 ho.8 
Of:ano1 '.an Oka.nor;an 1927 - 19117 50.7 -23 22 17 
Pul.lmnn P::U_0u;.e 1893 - 1958 6h 1113. l -29 66 19.li5 58 
:Jpr:1kane Spokane lBRl - 195.'3 TI l17.1 10'1 -10 ll.•.97 7.51, 59 "'.7. 7 
Wa.lla Wal.la Walla Walla 1872 - 1958 136 :;h.2 113 -2~) 15.07 10.12 54 20.7 
Ya.Id ma '!fil:ima 1904 - 49 y:.2 111 -25 1,9 7.21 J.'.}O 49 22.l 

•CJ Wyoming F,j 
19ll - 1958 6,7')f3 45 311,2 -63 l-16 4o 143. ri furn:n Snake 92 21.21 c:'). 32 13.51 

r-



TABLE 5 

Represent.a ti ve Snow Course Data 

Colwnbia River Basin 

Obee"ed Snow leter Cont.ent1 
Coune J.ooat.lCD R! ... I' Ba11n Elnat.lOD An. About. 1 Ju. A·H. About. l Peb. An. About. l lar. An. lbO!.lt 1 ADI'. An. About. l laY ~ IM!Ol'decl Min1- of About 1 a-. 

~D ~I.·~ Depth lo, ot Depth No, of Depth llo. of Depth IL..At Depth ~ Depth Depth 
llano 111 Nev IMt. 1.S.L. ~ IHJ'tl Wlltl. Teare 1aml. Iev1 lulltJ. lea.re J.w;au y..,.. ..... lklllth IHI' InobH tear 

bpiq I.all•, .... 46°-52 1 121°-181 J'atl• lbJt.1 3450 6,7 25 11.2 Jl 13.9 JJ 13.5 l4 7.5 2) )2.5 April 1949 0 1926, l4 
Tunnel A.ewe, laeh. 211 121 laki.U White 2450 10.5 11 17.5 12 2).0 12 24.l 12 17.5 9 44,2 larch 1949 l.) 1941 
Bl nett fa••, l111b. 2211 171 J.aklla lenat.chM 42'1'0 9.2 8 12.4 10 16.l 12 12.2 14 4.J 14 28.7 April 1949 0 194) 
Ra1D7 Pll••, laeh. 48°·34' 120"·44' Chelan let.how 4780 - - - - - - J5.4 21 - - 51.9 lpril 1949 21.9 1941, "' 
Trout CrHk, B. C, 49°-461 1200-121 Otano1u -- 4700 - - 4.8 16 6.2 14 7.1 1' 5.9 5 11.J Apt'il 1951 J.l 1941 
lcCullooh, B. C. 490.471 1190-131 Okanogan Kett.le 4200 - - 5.1 16 6.6 16 6.8 1' J.6 5 9.8 larob 1946 J.7 1941 
Farrcm, B. C. 49°-171 118°-071 lett.le Upper Col. 4000 - - 8.9 lJ 11.7 lJ 11.9 15 J.5 4 19.2 April 1951 J.6 1941 
Rnel•tok•, B. C, 5()•-54• 118°-161 Upper Col. -- 1800 - - 6,8 11 10.9 14 9.5 H - - 16.) larch 1951 o.6 1941 
Glacier, B. c. 51•-14' 117°-291 Upper Col. -- 4100 - - 14.5 12 19.9 14 22.9 16 22.6 6 J2.9 April 1946 lJ.5 19)7 
fft'pem, B. C. 50°-401 117°-JO' loot.end Upper Col. 2900 - - - - - - 19.5 1' 14.8 6 Jl.l April 1946 5.6 1942 
llellon, 8, C. 490-25 1 117°-14' Pend Orell.ltooteoai J050 - - 9.8 14 lJ.2 lJ lJ.8 15 - - 20.2 larch 1949 5.4 1941 
Sinclair Pu1, B. C, 50•-41 1 115°-591 lootenai Upper Col. 4500 - - 4.8 5 5.5 7 5.0 16 1.2 6 9.5 April 1951 1.4 1941 
Bluebird Baetn, lklllt. )71 261 loot.end Flath ... 6800 - - - - - - J5.9 14 )6,1 14 5J.7 la7 1950 21.4 1944 
Ben~ Sprh11, Idaho 5811 JI P.nd ONil.lootenai 4900 8.J 16 lJ.8 16 18.6 17 20.5 16 13.J 16 J2.I Aprll 1949 10.0 1941 
loaqui to Rids•, Idaho 5411 i1 Pend ONll ,Spokllne 5110 - - - - - - J5.0 16 25.6 14 50.6 April 1950 19.5 1944 
81.rH llou.nt&i.D, Ion t. 251 Jll Clvk Fork lootmai 6000 - - - - - - 39.9 14 39., 16 6J.9 la7 1950 19.2 1941 
Copper R!dp, Idaho 50ll 11 Spokane Clark Fork 4800 10.4 10 16.2 10 2,.5 16 X>.5 17 2).2 16 45.4 April 1949 15.J 1941 
Lookout., Idaho 471 61 Spokane P.nd Oreil. 5250 17.9 5 22.1 16 29.8 28 JJ.4 16 21.8 15 48.7 April 1949 17.1 1941 
Fort.7-llin• •eadon, Idalao 4.)1 51 Clelll'ftt.lr Spokane 5000 13.2 10 19.J 8 JO.O 14 J4.9 16 26.9 1) 57.0 April 1- 15.6 1941 
Freeaeout Swndt., llellt. 151 271 Clark Fork Cl•rwter 7000 - - - - - - ll.7 16 27.8 lJ 57.2 April 1950 16.) 1941 
Sban1hlli S...lt, Idaho n• 61 Cl•nater -- 4600 - - - - - - 25.0 15 15.2 14 41.7 April 1949 8.2 1941 
Picken •e.tow, Idaho )811 151 Cl•rwter Bitt9"'09t 5700 - - 12.7 lJ 18.0 lJ 21.7 16 U.4 15 34.4 lptil 1949 8.4 1941 
Snag• fan, Idaho )611 151 Clearwater Bitterroot 66oo - - - - - - 25.4 15 21.8 lJ )5.7 April 1949 11.6 1941 
llarllll PaH, lont. 48•-19• llJ•-21 1 Blackfoot 11 .. oari 5250 7.6 17 11.7 17 15.0 19 17.7 17 9.9 18 28.6 April 1950 5.6 1941 
Ten 1111• Creek (upper) ,Ion•. 811 "' Cla.rk Fork liHau.ri 8000 6.2 17 8.4 17 l0.7 18 lJ.4 17 9.7 18 18.8 la7 1950 6.4 1941 
Gib~• Pu•, lor,t.. 2S 191 Bltt.erroot Sa.laon 7000 - - 14.9 14 19.0 19 2).2 14 19.6 17 J0.6 larch 194) 14.J 1941 
lea Perce, Idaho 281 161 Clearwater Sahlon 6'75 - - 11.l 14 15.l 1' 17.6 16 9.5 15 27.2 March 1943 6.2 1941 
lllll .. 1 Creek ~it, Id•. 211 201 SalaOll - 8710 - - - - 10.9 14 13.2 16 10.6 6 20.2 April 19'0 7.1 1941 
1111 Cr.ell su..tt, Idaho lJll l7E Sllhlon -- 8870 - - - - - - 20,8 16 16.2 7 )5.5 April 194) 11.J 1941 
Boulder CNek, Idaho 2~ 11 le her Sahton 5500 - - - - - - 2J.4 15 - - )7.1 April 1952 12,6 1944 
Crawford Jlanc9r StaUca,lda 141 41 Pa7et.t.a Sal.l!on 4800 2.7 10 5.8 14 7.4 16 5.8 15 - - lJ.8 April 19J6 0 Senra.1 
De11dwood Rh'er Du, Idaho llJI 71 Pa71tta Salillon 5500 8.0 lJ 11.6 16 1'.8 16 16.J 17 16.0 5 25.7 April 1952 7,0 1944 
lora• Creek Sum 1 t, Idaho '711 " Bo1H P1.17atte 6100 U.4 10 22.l 11 27.5 18 J0.9 17 2),8 19 '6.7 Aprll 194) 17.6 1944 
Atlanta 5'mlt1 t, Idaho 51 lDI ..... - 7500 17.8 4 - - 26.9 6 )2.0 16 J0.4 5 4).8 la7 1952 16.8 1944 
Or~ Ranoh, Idaho 51 17E Bi& lood Sal.II an 6200 5.J 17 8.8 17 12.J 17 lJ.J 17 - - 2).2 April 19J8 5,9 1939 
IHOOt 111.ne, Ida.ho 411 201 Lt t t.le loodBi1 Lo1t 7900 J.7 5 e.o 7 U.l 15 15.8 17 - - 24.7 April 194) 8.J 19)7 

Cup Creek, Idaho l.JI J61 Coy Cr. Bia Hom J.9 16 6.J 17 9.2 17 9.8 17 - - 2).7 April 1952 4.4 1940 
Bil Spri1111, Idaho 141 441 HenJ'71 Flt, ladilcm 6500 7.1 17 12.8 17 18.5 17 21.4 17 15.5 4 34.1 lpril l9S2 14.0 1940 
Alt.er er.ell, IJ'0911nl 44°-17 1 1100111 Snake lellowt.Cllll T100 - - 14.5 Jl 22.l J2 27.2 )2 29.I 32 50.8 April 1943 12.0 19Jl 

lonan 8a7, W,omt..nc 451 1161 Sn aka HllllJ'1ll Fork 6800 - - 9.9 Jl 15.2 J2 18.9 )2 20.0 JO n.5 April 19J6 7.5 19Jl 
Tvptn l•dow•, .,_inl 451 1121J Sna11:• lell01JetoD1 69JO - - 7.1 17 - - 10.7 17 - - 19.9 April 194) 7.2 1944 
Gr171 Borwida.·7 1 '1oa1Jll J7I 11n Snake - 5800 4.9 l) 7.4 17 10.8 17 11.4 17 0.1 8 18.9 April 19J6 5.J 1944 

Slt.11 Cr"k Dh'1de, Idaho 108 441 Blllcktoot Upper Snake 7225 - - - - - - 16.J 16 - - 28.0 April 19J6 9,4 1939 
Sublett, ldabo 12S JOI Batt Gooee Cr. 6ooO J.4 5 6.6 5 10.8 12 12.8 16 - - 20.9 April 19J6 7.7 1940 
.J acli CrMk, Lower, luada 421 5)1 OWyhee t!uir.boldt 7000 - - - - 4.7 25 4.2 18 - - 10.J April 1952 0 Sneral 

Sou\b IOIQl:ltaJ.a llo. 2, ldll. 9S 5W OWybee -- 5100 4.8 8 9.1 12 11.9 lJ ll.5 12 - - 2).8 •rob 1952 J.6 1947 

Bllll lousltain Springe 1 OH. 155 J51 llalhuer J obn Dq 5900 6.0 17 9.8 21 15.2 17 15.2 21 - - 2J.l April 19S2 4.1 1930 

lilert.aOll ·--·, orecon IS Ml - ··k·r 4.1 &o 8.1 lJ 11., 14 12.0 20 - - 17.5 &,rll 19)2 6.5 1944 

Aneroid IAlla la. 1, Or91oa 4S 451 Girand• Ronde ll!lllha 7480 - - 21.2 22 Jl.4 9 J6.2 18 J5.J 7 47.5 Aprll 1952 21.0 1944 

•••otu. lS )'1 UMtllla Gr..nde llollda 4300 - - 6.J 24 9.7 16 8.4 24 2.5 5 20,6 lllll'ob 1949 0 1934, 4l 

Tol11ate 411 '.*'! lalla lalla 1'4-ende Ronde ~70 - - 17.5 21 25.6 u. 27.8 22 - - 44.9 larch 1949 0 19)4 

TABLr; 5 
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TABLE 7 

GAGES 

Sheet 1 of 2 
:River: :Operating: 

Location :Mile : 'fype : Agency Purpose Notes 

Bonneville Pool (Acoustic 
Flow Meter) Proposed 188.1 s.w. u.s.G.s. Discharge 1 

The Dalles - Court St. l89.4 s u.s.w.B. Pool elev. 1 

The Dalles - Court St. l89.4 R U.S .. G.S. Pool elev. 1 

Navigation Lock Tail water 
tailrace l91.5 s c. E. elev. 1 

Navigation Lock l91.5 s c. E. Tailwater & 1 
pool elev. 

Navigation Lock 191.5 s C.E. Tailwater & 1 
pool elev. 

North Fish Counting Stn. 191.6 s C. E. Pool elev. 1 

North Fishladder Tail water 
Entrance l91.6 s C. E. elev. 1 

Navigation Lock Forebay 191.7 T.R. C. E. Pool elev. 1 

South Fiahladder Tail water 
Entrance 191.7 s c. E. elev. 1 

Spillway Forebay l91.8 R c. E. Pool elev. 1 

West Powerhouse Fish- Tail water 
ladder Entrance 192.0 s c. E. elev. 1 

Powerhouse Forebay l92.l T.R. C. E. Pool elev. 1 

Powerhouse Tailrace 192.1 T.R. C. E. Tail water 1 
elev. 

East Powerhouse Fish- Tail water 
ladder Entrance 192.4 s c. E. elev. 1 

Fishlock Entrance 192.5 s C. E. Tail water 1 
elev. 

TABLE 7 
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TABLE. 5 
UNITED STATES 

DEPARTMENT OF TH£ INTERIOR 

GEOLOGICAL SURVEY 
WATER RISOUl'IC£S DMSION 

The abo\·e table ls not appliCD.hle for ioo or obet.ructed channel condiilona. It Mi hued on_ fq, -·--- dischnrgc meas11r·~· 

mente made during .l:!l.S:, __ {8.,10,'J, 1s)..l1--5:.Z.{.11.=-..:1.sl.,. ... .L.'i:S11.{'l1t.-::.,_l.)~..J.Y5"f ~7,4.'r, 'l.t?.J~_..!1..!>ttl... 

~tt--.. .R.t .. ,/?Lt:.'ill.11.~--- .. <:~1..'i'. ~, .. ·····-··········---··-·······-·······--··········-·····-··· ....•............... __ ... ------------

awl is--·····-----······ ............. ·····--·-······--···········well defined betwoen .... ?.tJ.. __ (!g_t;? ______ cf:: a..nd .. "lll..e./).O Q ____ cf.,. 

A/.JdJ. __ .'-a..s.rJ. ..... '1.l1.. .••. .u.11n,IMAb:Ll'.1~~r:- .... .s.t.'14..e.!~•-----;..:f:_ ____ ,/1.~~J.11.r..l.f! ...... .£Q~- IA.'? :J.•3 ll 
o..f-.. ... ZI..~-- _Qq//.~.5..,.._lr.J . .S. •... Ltf~ _ .HJ.t-~r .Y.c.n.1.ny .... .1.!7.f..b:J.uJ . . ;. ..... C~m/htU: 1 .5..Q.11!'! .. . WL:f-:h ...... . 

¥dl!'~•Al .... y• J"":f ··-·s..ta.tLtu1.s. .. ;,. ..... o.r1sd.. ..... t~. r..11/.n.~------.d.o.~ltoJ(l.~-----ftJ'IA.r~s ... ..1."r-
J:,t.q _____ _,..tP.!J !".S .. __ f/.:t?..ttt ..... 7:~ ~- <...o.~.S. R.f: ..... tf.A-§Jdt"f!:/.'.,,S __ • ...... Compul.ed &~· _, .J-1.. /1. 0. 

. . ....... -···--·· ........................... ... . ·······-- .. -· Clttt.ktd by . . .. D.. J .. B ..... . 
..f#lhl e:. •S. .. A~..lr:' ..... #.D ... .I .... r.tJ11.v.~ 1.s. £..,fr_ ·.Y':.?"··Ar~/'. Date ..... /0.. - c; -S? .. 
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TABLe 8 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DtVISION 

JWasJiWcton./.:9.::".':'2/.g Z, :. co 
File Ne. 

lr.a.t ______ ······· ... ····--

The abcH· tal>ic is lh)t apJJli~ble fork~ or obetrnct.ed C'haunel coudition1. It la baa~ ou .............. discl1:irgc n:~asurc-

llll'H ~s iuadc during ----· .....•........ __ ....................•.................. ···-----··· -·--·······-···· ..•.•..•. _ .. ···--· .................. _ ..... ___ . ----- _ 

and it1 ................................................ ··--·-------· well defined between ··-·----· ..............••. cf! ft.nd ..... -----------·-········cf,,. 

c:;:;,d 
Gtt tw«ri i.!, .Ii· t1.0.-.. .. 
ChecUd Ly .. //._.). £ ..... . 

·Dole .. ..it>.~ 6 :59_ 
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TABLE CJ 

UNITED STATES 
DEPARTMENT OP' THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DMSION 

-- . .. . - -- __ ., ... "' .... -- ........................... ____ ---·-- ---- ~ "'------· .... ,.. __ --- ....... --·---·· .............. _ .. , -·~ ..... __ .... _ ....... ___ .,. ___ ,... ____ ................................ ----. -... -..... --

- ----·········-···-----··--------····················· -····------------------·-······--·-·· Com~ by __ ,/,.,N:_d:_ ____ _ 
. ---····· .....•••......••... ·-·--·-······---······· .. .. ....... __ ..••.. . .. . ................ ·--- Cl&eeW b11 fa...@:.~---· 

----········-------------------------------------------· --·············-· -- ··- ····· . ·• .. ----·· J)atf ....•• z.--.zr-6" ..... 
TABLE 9 



I-' 
0 

"'~ ' 1 '.t •• 

TABLE:. 10 
UNITED STATES OEPAF ENT OF' TH[ INTE'AIOR 

G~OCAC ... L 9-YEY (W ... T~R A«SOU•~£ .... UIVfSfON: 

......... 
F• N. f.Hi /4 -t:J.J4S. "/!'> 

I 

r ...... . 
I 

1--··-···-

IO 
I 
I· ...... . 

• ..L ..... _ .. 
I 
1. .. •••••• 

' 

Table t\.1. ..J . _j 
~··-••mu•-~ 



.llO ······-·------

z.,. 00 -----------·--! ----------
.10 --------·--··· .. ·-----------

TABLE. 11 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATIJl RESOURCl.'S DIVISION 

Tbtt above table fe not applfoabJe for ice or oh1tructf'd channel conditions. It ia baaed on .. . 9.. db,rh::..r!;'c l ill :....-;urc. -

:uent.9 made during Jf.'_.f./!::.ff..!:. ..... C.. ?..~.t?.. : .. ?...~ $ ),. .. --- ----- ------· .... ------··------------- ........ -·············· ...... --- ······-·-·-· 

~ i11 ···-····------···--·--····--···--·- P<~f-'---- well defined betw0t-n ......... 1! .. "'f!.{?.q ___ cf::. and 

.~(?-~ __ (.-1_ __ (1~ __ .;141,;p~-~-!.-- -~~~-~- (. :=-_.ef'e:w~ .. ~R...t:'I.. .. ----· --···------ ·---------. __ --· .. -·-······-····--- _. 

Co111.pu.ted i·:.· -M ........ . 
Checktd by ....... ~ ....... . 

Datt .... t!IJ.- /f- ~~ 

TABLE 11 



CORPS OF ENGINEERS 

' J. , ~. 

,....,_ 

• 
0 
ID 
ll 
ii • A 
l 
~-;;-~1 

EXPANDED VIEW or 
PROJECT AREA 

GAGE 

LEGEND 

lltlV[A G.e.G[ (lllCCOlllD•NG) STAG( O NLY 

Al'V[A G.&GC,S1AG[ O NlT I S1 A,,) 

"'00L GAG[ , S1AGf. ONLT (!!TA,, J 

"'OOl. GAG[ , STAG[ ONlY (RCCORCl,A) 

' J 

/ 

"'00 l GAG[ , s r Aca: ONlY (llllf.COA Of A) l[l.(P .. ONI C 

A!Vf. 1111 G AGf. , ~T.aca O"'llY (Af C.OANP) Tfl f. ~MONIC 

AIV(A G AG E, lllAT[ O (Af.(OAO[A) Tf.l fP1<1nN1 ( 

AI VE llt GAGf . lllA1 E D (..C. O U5T •C. , LO WMrTrA) 1[1. EPHONIC 

I 
f 
·I 

l ,/: 
r 

NOTf \ 
I JOHN O•Y AIVf.A Al !i(AVIC( C llt([I( LOC .ur:o 

•no WIL(.S UPSHt(AW f'AOW WO U ht 

]. UMAlH. l.A AIV( R N(AA UWATlllA l0C. A1[0 

2 ... t.["i ur"ifA(AW f"A O W WOUl H 

.l .. ,,...A, TAtLWAlfA G.t.r.r. lOC.A l[O ... , A IV[R 

-..1 L' 2 9 1 4 

SC. A L( M r[(t 
~ ...... "' .. . .... ,,.0\0 
L•~-...1___._.__ _ _._ _ __. 

t :~ .. 
&3 

US. ARMY 

THE DALLES PROJECT 
COLUMBIA R• vE R , WA~HINGTON - OREGON 

RESERVOIR REGULATION MANUAL 

GAGE ANO LEVEE LOCATIONS 

SC. Al fli A ~, SltOWlrrf 

U S .ARMY [NGIN( CR DISTRICT, PORTL.AMO 

···::::· ... ~LJ .. ( ; ;.': :~:::~ ... : ·. ' -~G'.~~~:(~;,:. ,: .:;~ .~ 

DD-20-28/1 

PLATE 10 



Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

CHARTS 

Title 

Frequency Curve - Columbia River at The Dalles 

Operation Curves - Ma.in Units 

Operation Curves - Fishwater Units 

Spillway Discharge Rating Curves - 23 Bays 

Discharge Rating Curve - North Fish Ladder 

Discharge R2ting Curve - North Fishway Auxiliary 
Water Tainter Gate 

Discharge Rating Curve - East Fish Ladder 

Storage Capacity Curves - The Dalles Reservoir 

Functional Chart 

Organizational Chart - The Dalles Project 

Organizational Chart - Portland District 

Organizational Chart - North Pacific Division 

Organizational Chart - Bonneville Power Administration 

Tailwater Rating Curves - Opposite Unit No. 8 



0 
:c 
> 
::0 
-t 

EXCEEDENCE FREQUENCY IN PERCENT 
5 2 0.5 0.2 0.1 0.05 0.01 

' I 

... 
~~-t-----+-i~ 

; l i I l l. ! 

•I ! 1' 

! . i. 'I 
I• • '. 

! ' 

I I 
. t 

I 

I ; ! 
11 t' I 1 

1~1.-1-!....l..l.J...u.&..___..._,__._........,-..;,.~---......._~--'--!....-'-.1....,.1. ........ ...t...1....U....:...U...--..1~1....1...i.....L-....i...;....l...l........._.-...l..~~.........._........._..___........._i.....&J. ............................. ........_........__,_L_..__.___....._._.._._........._........_..._.__.._..__.. ........................... ...i.-_, 
20 30 40 50 60 70 80 90 95 0.01 0.05 0.1 0.2 0.5 2 5 10 99 99.5 99.8 99.9 99.99 

CHART I 



90 

~ 
l&.I 
IJ 
la. 80 

~ 
0 ~ 
c .§ l&.I 
L ..J 
., 

7~ 
c:: _, .~ 

0 .... 
a: 0 

" ..... ... 
~ 
0 
() 

70 

eo 
7 9 10 

TURBINE DISCHARGE IN 1,000 C.F.S. 

Nole: 
Bro/ten lines denote overall ef'f'iciency or furbine 
ond generator. 

Source of' do/a: 
Prototype index fesfs of 63, 71, 78.5 ond 85.5 f'ool 
heads ond model fesls. 

This sheef super~edes previous i!fsue of' Operafion 
Curves doled 8November1954. 

~ i. I 

I I - j 
; I 

t---4 _; ~ -'- I 

I ~ 1 • 4- -- 0 I ~ 

,._ ............ "1 ,. 

.. ' 
• I-• 
1--+--- _ I 

+---+I 

1; ·-· 
I ' l ' I_,_. , f 

... 
• -l .+ '- •-- I ~ ~ 

-- • l~ , _ _,.-J I . " . 
. i 

I 

-I 

_ __..._ ·-r-•--+- .... -
-t -~--t +- I • I 

J I l ! : : 
I j_, ' ' 

t + 

,i~ ):'. ; : I ' 

.. ~ l • ,_ 1 I 

I; I I I • 

'l ! I• 

~-~·It: ll -~-~-1 

17 

I l _____ ... -

18 

THE DALLES DAM 

OPERATION CURVES 
MAIN UNITS 
DECEMBER 1980 

DD- 20-2&/4 CHART 2 



80 

75 

... 
w 
w 
I&. 

z 

0 
<( 
w 
J: 

w 
> 
t:= 
u 
hi ... ... 
w 

10 

• 

_.., ,._._ ... + 

10 12 II 18 20 22 
TURBIN[ DISCHARGE (ON£ UNIT) IN 100 C.F.S. 

Nofe: 
I. Curves ortf!!J derived f'rom prololy,,. index 

tests of 56, 64.5, 7.3, one:/ 8/.4 f'oof heads. 
Assumed maximum turbine ef'f'iciency 
92.8 percenf. 

2. This sheet supersedes lemporory curves 
c:iofed 15 Morch /!157. 

·- • j : 

' ~ 

2.4 H 21 

. 

30 

THE DALLES DAM 

OPERATION CURVES 
F'ISHWATER UN ITS 

OEC£M9Ut IMO 

D0-20-21/~ CHART 3 



! 
z 
0 •~o 
t= 
<( 
> 
w 
-' w 

-' 
0 
0 140 
0. 

Nof•: 
/. Pool •levofion tit ,,,. •l•vo/'ion or I-he ener9y groo'e line 

ot fhe epillwo~ which Is fhe som• os I-he eleval-ion or 
th• woklr •urroce of fhe nov/gofion lock roreboy goge. 

2. Gol• opttming ic lh• v•rllcol dl!!lfonce hel'wt!en gate lip 
ond gofe seal ol e/evof'ion 1/9.50 • 

.S. Curve• compuf'ed on bosia of' mod•/ 11fudiea ol 8onnevllltr 
Hydrou/lc Loborofory. 

OECEM&E:R 1910 

DD-20-2116 CHART 4 



., 18 
w 
:I: 
u 
~ 

z 
Ir 14 
w 
:. 
z 
0 

0 
< ..., 

12 :I: 

. L~.: 

.. 
l' 

Note: 

; !.I 

~ T _.J..._ --

i 

... ' 

it I 
• i ~ 

t •· .. 

120 

' 

··t I ! . t·• l 

140 

: 
I .. . 

I 

I • j 

I ' 
; ! j 

I I 

I I ' . ., 
l 

,. 
t 

180 

TOTAL DISCHARGE 

I. Roting curve is based on model studies. 

l 
I. 

.. 

lltO 

IN 

2. Head on weir is rnPosured ol pool elevoli'on 149. 
3. Surging ocf ion occurs when heod on weir 

is less fhon appro>fimofely S.5 inches. 

l-i-

1 I 

•·+ 

C.F'.S. 

• j 

l .. ., ~ 

-~ .. ~ -f.- '. 
;..j 

j • l + 

. ' I 

f-l t 
,.L. 

~ 1 j ' 1 • • .i. 
~~i+~ ~~~ 
• I i 1-; I • 

l 

I 
j . 

;i ~. 
I- h .-~, L 

ff.~. 
.. -t--- ' 

; I 

i If, 
1 ••• -~ 

i ! ~· ~ 

t ~ ' + . ; l 
•--+ ....___.;. 

: . 

• t l + 

f·· 

THE DALLES DAM 

RATING CURVE 
NORTH FISHLAOOER 

DECEMBER 1990 

DD-20-28/7 CHART 5 



J 
.; 
2 
... 
> 
0 • <( 

159 
t-
w 
w 
I&. 

z 
z 
0 154 

~ 
> 
Id 
..J 
Id 

_, 
0 
0 152 
IL 

~ ! 

'I 

. , . 
'ti • !.t j 

1 ' 
• 1 j 
f ; .•. 

200 400 eoo 800 1,000 1,zoo 
DISCHARGE IN C.F'.S. 

Nof•: 
/. Pool e/evatlon is the elevofion or f he wafer surroce 

at novigof ion lock f'oreboy gage. 
Z Gofe ope-ning is fhe vertical distance befween gate 

/i'p and gate seat e/evofion 145.0. 

I I 

1,400 1,eoo 

i' 
I I 
I; 

I• • t 

..., +-~ -L+-~-t- • 

~ I -+ ! t t I 

• ! t - ~ ~ • ' ~ 

•• ~ • ~ -t- -~ .: : 

--- - --t ..... - ' 

" ... 1 .,;.. • t J: ~ • 

zpoo 2,200 

THE DALLES DAM 

DISCHARGE RATING CURVES 
NORTH FISHWAY AUXILIARY 

WATER TAINTER GATE 
DECEMBER 1960 

DD-20-26/8 CHART 6 



.,, 18 ..., 
:r: 
u 
! 
z 
« 14 w 
~ 

z 
0 

0 

"' ..., 
I 2. :r: 

. ' i 

i 

•·t 

t ' : 
i . ..: ... 

•-i 

120 140 180 

Note: 
/. Rating curve ls based on model sludi~s. 
Z. Head on weir is rneasured of pool e/evofion /46. 
.a. Sur9in9 action occurs when head on weir 

/s less than opproxlmolely II inches. 

• f 

..._ • ~. ·- •. J_ -~ • 

J .: ~ =~-t-~--~__: 
; .. ,1., 1 i 

.It 

I I .. !.-~ L-+- l- +.~. ! 
...... 4 __ ._ .L. -t-;. 

• --· _.;. ~ j 

----+ I • -• -t-+ 
·- • _i,_ t· ! ! 

I• 

t I I 

I·• I 

220 240 

1 •• 

. l • 

.. ,_, 
280 300 

THE DALLES DAM 

RATING CURVE 
EAST F'ISHLADDER 

DECEMBER 1880 

DD-20-26/9 CHART 7 



2 
c 
0 
_, 
la.I 
..J 
..J 
c 
0 

... 
:c 
I-

I-c 
z 
0 
~ c 
> 
la.I 
..J 

"' 
..J 
0 
0 
Cl. 

158 

151 

154 

152 

+-- .l--J- t----

. - , __ : ... 
·j - ' 

•. J ! 

·-~-~ ~~-~ ~j~! 
I 1-1 t 

. - ·-· •· 
• • _ _j__ __ L.+ 

t l I 

. :-t-rt m~·-; ·:_ t:·t· 
·-~~~: - _ri :-.;~:. 

• -+-- 1-i-- ~ -t -~~ t ~ +-- ... ~ 

J • :_ ~ - ~--: _jj~:t_j_~: .1-~:-= 

. i.;.~~--·--· 
-"- ....... ~---·_; .. 

--· •• 0-1 l 

-"4--~~ -- ..... ----+ '"- • 
•·•-J +-• t ~-t,. I 

• - * '·- • I - -.. .. •. _.,_ 

I • ~- • ..._ _ _. . .- .... t- - <t 

-· ' .... _, ! .... , ... 
----+----- ·- -4 - , __ _J,___. 

_,;.-4---' '--'·-+4-~­
.__. -L-'-_._ 

.j. J. .. I .. t--! ol.- .. -.. -+ j_ -"'- -• 

•.• J 

'-·--~-..+-•--...-.... 
-I • -j • i_ -+---'-~ 1 ..-J..;.. 

r • + ~ ~- ...l •·- t 
•. J ....... 1 ... r 

• ~ • _.,, .J .. _ •. 1 .. 

1so-.. __ ... ____ ""-I ____ """'-____ _,,'""""'--------~--...... ----.............. _.._.__,, __ _._ ____ ..._. __ .__._...__._ ............. .__ ..... _...__ ......... __ ...... ______ _...._..._ ______ ..... ___________ ...._ ____ _._ __ .._ .......... __ ..._ __ __. 

230 250 270 290 310 330 350 370 390 410 430 450 470 490 
TOTAL RESERVOIR STORAGE IN 1,000 ACRE-FEET 

Nofe: 
I. These curves ore bo.secl on bockwaft!r sludies and on 

volumes d•l'errninecl rrorn areas measured f'rom cross -
sections prepared f'or bockwofer studies. 

Z. These curves rel'/ect fhe sforoge in slope /n fhe reservoir. 

THE DALLES DAM 

RESERVOIR STORAGE 
CAPACITY CURVES 

DECEMMR 1990 

DD-20-26/ IO CHART 8 



FUNCTIONAL ORGANIZATION CHART 
FOR 

OPERATION OF THE DALLES PROJECT 
(POWER) 

CORPS OF ENGINEERS 
PORTLAND 

DISTRICT 

Long range planning and 
~;du1e deviations (poli~-

NORTH PAC IF l C 
DIVISION 

Long range planning and 
sched~lede~1a~ons-(PoliCYf 

BONNEVILLE POWER 
ADMINISTRATION 
ADMINISTRATOR 

ENGONEERON~1 
DIVISION 

~.RATIONS 
l__:>~VISION 

~--_I 
I 

PLANNl~G 
BRANCH 

--------~- ···--

LEFINl-TE PROJECT 

l POWER 
SECTION 

-~--.-

1 
__ _1_.} 

POWER 

SUBSECTION 

----~ 

n 
I 
)> 

:;o 
-I 

"-

HYDROLOGY & 

METEOROLOGY 
SECTION 

RESERVOIR 
REGULATION 
SUBSECTION 

ENGINEERING r·--~;ERAT·l·ONS J 
LDIVISION 

~ --- -::: ==- -- ---~~TER C~NTRj I__ __ BRANCH 

--71':---1\ 
:i " I ' / ~! : \ 

/ ..!!/ :\ \ 
Jt : \ 

/ (;)j \'\ 

/ 

~; I 

~- : \'\, 
/ "'~ : ; \\ 

THE DALLES 
PROJECT ,' "\: 

' I : ·,_ : 
I '-• 
I r• 

I I' 
I I •, 

: : ·, 
I I 

'' I I 
, I I 

',',,1 U~-s. WEATHITTuRE.~J. 
FORECAST UNIT 
(STREAMFLOW) 

'---·-· 

SCHEOUL-;-NG J 
UNIT 

STREAM 
, FORECASTING 

OPERATIONS & 
MAINTENANCE 

DIVISION 

HYDRAULIC 
UNIT 

~: ~ 
-;;-W~R .........-

SCHEDULING ------:,- --
/ / . /. 

.-1·-·-·-·-·-·-·-·J· 

LEGEND 
---------- FORECASTS 

---- SCHEDULING 

-•-•-•-•- DISPATCHING 

~- -~- -~- OPERATIONAL PROBLEMS 

15 DECEMBER 1960 

DD- 20-26/ I I CHART 9 



n 
I 
)> 

::0 
~ 

0 

I 

- C.H. Crl"li'htc·n Jr., Chief 

Ext. 273 

- C.H .. Creir;hton Jr., Chief 

Ext. 273 

-

Security 

- Ext. ;:>4/l 

I 

R. H. M;rnsm:m, c:hiPf 

ContnJl Room 

Ext. 211 

O.L. Cram 
D.A. Huf'f 
W.L. Hoyt 
w.n. ~~,,~!:'" 

J.H. 

Ext. 261 

Ext. ;:>(Ji< 

-

-

-

THE D.l\LLES DAM PRO.JECT 

ORGANI~ATION CHART 
(K•:y Pcrs1;nnr 1) 

THE DALLES DAM 

G.C. Pr•)ject E~ineer 
Ext. 21\0 

!Ic-Jme: rortcr 7-1103 (The Dtll'"') 

I 

1. '.L'<• cnll 'I'lv· DRll· 
Dl::l;rict ,,fftr:·: 

I 
Technical Str-iff 

Enr;im~ering 

Ext. 284 
Cr:>nr;truction 

Ext. 283 

D"Pl fr· ·r.i the 
Ffr:·t. D1·:1 0 -

·..;·ii f. !' ·r ·11:11 ~,· w, thr n .!1:11 Ut" 
l 1:•t<·d i·xV·w: ir:J1. 

1'1'< m ri11t::id· Lh« nfl'!C« 

l· n1· dt:·t:mc• c:ill::: 
nrr 
r,y pr• :·s (,_(.,)1l•l 

R> rt"r ·i.11 J 

I 
Maintr:-nancr· Section 

H .E. E.:ing Chief 

Ext. ?77 

El··:ctrical Maintenanco 

H.P. McGovern Chief -
Ext. 252 

MPcha.nical Maintenanc,.., 

B. M. Kay 

Ext. 252 

Gr:ncral Maintnnanc" 

'F. 1\. Kri·.'1'. -
Ext. ~:<:11 

DD-20-26/12 



() 
I 
)> 

::0 
~ 

CHART IT 

F<.1 rtl1rnd, n r egon, l ' istri c t 

ORGl\l'H 7.AT [(l f·iAL CHART 

(PPrtinc nt t •1 Pnwe r '.) C' hedulinr; and R;" 3e r vo ir Rer,ul11.ti on ) 

I 
OPERAT IC i J~; DIVISION 

T . W. R11. i.;:; •lale , Chie f Ext . 3b0 

r: ight Number Ca . 7 -7476 

I 
MULTIPLE PlITTP0:3E PRCl.Jr:CTS BRANCH 

q , R. C0 chrene , Chie f Ext. J/0 

CENTRAL TF.GT '..JECTION 

L. A. KPno yer, Chief 

'l'P.r!UIICAL :.rnc:TION 

l .• u . 

(J & M M/\NlJJ\L 8ECTION 

'l'HF: D/\LIJo:8 D/\M PHo.n :r. '[' 

lJ . :; • ARMY ENGINEE:H nT STRICT, PORTLAND 

Co.lc,nel Ci . K. Eisim.inp;e r 

Ext . ;>ix> 

I 

( lHre r·t t 0 ' l e ph ')n e li 11 '' 
b· · t. ·- ·:· 11 P\:it.r~ct n~'f'. • · '~ 

11. ml Fro,J f~ · ~t •iuring office 
hours . Ni 1;ht c:'tlls will 
be l one; distanc e c ri.lls.) 

JlLly F)(i l 

I 
ENGINE:ERING DIVISION 

B. E . Wilcox, Chief Ext. 400 

Night Number C11.. 7-4580 

I 
PLANNING AND REPORTS BRANCH 

F. C: . lngrnrn, C: hief Ext. 409 

HYDliOLOGY AND MF1.'Enno r,ncY S l~CTION 

r: . P·-~d,.,rsen, Clttef Ext. 424 
:)tnnley Miller r-:xt. 41•1 -~· . N:.1irnark Ext. 414 
c . i·:. Jencks ~;xt . 11l<l 

Night Number Ca. 7-7 .P4 

FHOJf:CT PLANl'!lNG ANr F' '..' WEH SECTI ON 

n. ( ~. !lrt ir-!, C'ltlef 
ll. r. . . :tr··m 
G . tJ. t.: ·f1 ('1: tl<l 

I{ , '·'.-' /\ .VP'l..l 

~: xt. 423 
Ext. 42) 
l<xt. 418 
f:xt. lil ~ 

Nl\Mf lf0Ml' PHOl'ffo: 

, , . ".!· ! <'t. 1:11K I :'·~ " " - l" l . IO: i.: : 1mi.1t1 '. •' r 
r:;'i' 1·:n ,· ·i ~I'" · 1· 1.... - . 1 I _,. x 
'.·il'J' (l! · ~ · r ,.1. 1 · 11 - R1v',n1!:i1." 
~ :1· 1 ' Pyc!.r· I · 1· - IY.·k rcH'n 

- llai rd 

pp 1 - 1: 
r:J\ ., _ ,1i·r·. 
Ii!J <! - ~") ·::(, 

m: 6 -W:l11 '. 

DD-20-26/ 13 



I 
ENGINEERING DIVISION 

F. S. Brown, Chief Ext. 531 

I 
WATER CONTROL BRANCH 

M. :L. Nelson, Chief Ext. 5J7 

Night Number Ca. 

POWER STUDIES SECTION 

D. J. Lewis, Chief Ext. 570 

c. E. Hildebrand Ext. 321 

ORGANIZATION NAME 

('l NPD Engineerine; Brown 
I NPD Operations Morel::i.nd 
)> NPD w~1ter Crmtrol N'~lson 
:;o NPD Pl'Wer Irwis 
-I NPD Prwer Eiect ion Hild~brand 

NPD Hydrology Johnson 
I\) 

CHART 12 

NORTH PACIFIC DIVISION 

ORGANIZATION CHART 

(Pertinent to Power Scheduling & Reservoir Regulation) 

Major Gen. 

Ext. 500 

-

HOME PHONE 

Cy. 
Ch. 
Ch. Ci-3462 
Al. 3-02irr 
Cy. 2-3497 
Ne. (;_1n74 

NORI'H ~ACIFIC DIVISION 

Alfred D. Starbird Div. Engineer 

I 
OPERATIONS' DIVISION 

o. J. Moreland, Chief Ext. 530 

HYDRAULICS & HYDROLOGY SECTION 

O. Johnson, Chief Ext. 323 

(Direct telephone line between Division 
Office and The Dl'llles Dwn during office 
hours. Night cnlls will be long distance.) 

DD-20-26114 



() 
:r 
)> 
:::0 
-I 

DI '1.1 

Ert. 

rvlr-" 

r. 

f1!ART 1' 

ADMLNI~TRATOR 

F. f,UC<" 

h-3361 

r11vt. tnn 
r ;~·~;1· r~"m• .. nt 

J'-·rnnr1l G''ldh·unm+·r, M..~n;tr,Pr 

Ex+ .• 

]~r'! !! ~·J l 

p. ··•"r M·"'k"' inv 

C'hi..f' J.o. • ltl nn, <'111 1 

··r p 111,1 r 

·.1,.1, r 1; i 1·• r\ Jy 

in;>'!/' 

Dlvl~lon 

1\dmi nl::; t r~1 t t Vf' ~·1ii.nf\gemPnt 

Earl f\atrqnc\'!'r, Dlr!'ctnr 

!+ 

Frl. 

Metw"' l_..--,P:t:·t 

Ex+• 

DD-20-26/15 



--·~·-- ---

.. 8 

so. 

7S 

I. 

I• 

: l 

1 
t ••• 

I 
I 

. I 
. I . ' 

700 ~()O 

I " ' I 

70~------:-:-------+---~------...J.---~:_1~~!...:...:...:.._ ____ ~~~~l...---·~1 ~----_J 
() 100 ri;o. .llJ(J 4DO ' ' .500 G 0 
1 

v1scHAR<1'E! Fir'. rHe OAL,es. :JAM. j~. 1bba · c.F. s .• 

I 
I 
I 

i 
j 

. I 
i. 

i. 
1' ' -~l .. -. 

1 

. i: I 
I 

· 1 

, -. . I , l 

I. 
I . I. 
! .. i. 

I 

I I. 

I·: ... 
I . 



J 
.; 
2 

"' > 
0 ., 
<( 

I-
ILi 
l&I .... 
z 

z 
0 
t= c 
> 
ltJ 
..J ... 
..J 
0 
0 
a. 

100,_ ..... ~----.,....----....... ---,..--_,..,,_..._...,..,..,...,.__.....,...........,..,...~~--.,...,..'l"'I"'~----..,_--..,...~--,_.---------.......... 
i I I I ·t < I + 
t i ; l I • • t 

9~ 

90 

85 

ao 

75 

j i 

I ,_, 

~ ; ~ 
1 .... .. :·:-1 I 

~ I t 

I '_, 
I• 

I• 

• i 

I 
I I I ,; 

~ 
i I 

.. I •· 

~ .. ! .4. i .. t • 1 ~ 

f.- ~ I ~---i ; 
I • ~ ! 

; 1 

I j I 

I+ I! 

t t-"-•""' • j 

~ f t t 

- + ! 

,t • _,_, +.I • 

It. i; 1 

L~ • t .. + l 

.. _ --""" . 
~1 ~ . ·-

; :·1:.: ' -l--. I., -

• •-'-·t. 

I 

' '-· 
+ ; I 

I 
I ! 

I I r 

i' I l 
; 1 

; 

100 200 JOO 400 500 
OISCH ... RGE IN 1,000 C.F.5. 

Nofe: 

Curves ore based on model data and represent 
overage foilwofer elevations of the foilwafer gage 
opposite Unif No. 8 fbr: 

(I) Bon nevi lie Darn pool elevofions os indicafed. 
(e) UniForrn discharge trorn 14 unifs in The 

Dalles powerhouse. 
(3) Sfeady f'low conditions. 

eoo 

t ~ t t j. 

1 I • ~ t 

i ' Ii 

·--1 j__J__j + 

l: 

700 800 

/,' 

THE DALLES DAM 

TAILWATER RATING CURVES 
(OPPOSITE UN IT NO. 8) 

DECEMBER IHO 

00-20-28/18 CHART 14 



Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

PLATFS 

Title 

Basin Map - Columbia.River and Tributaries 

The Dalles Dam - General Plan and Sections 

Daily Discharge Hydrograph, Columbia River at 
The Dalles (Sheet 1 of 5) 

Daily Discharge Hydrograph, Columbia River at 
The Dalles (Sheet 2 of 5) 

Daily Discharge Hydrograph, Columbia River at 
The Dalles (Sheet 3 of 5) 

Daily Discharge Hydrograph, Columbia River at 
The Dalles (Sheet 4 of 5) 

Daily Discharge Hydrograph, Columbia River at 
The Dalles (Sheet 5 of 5) 

Summary Hydrographs, Columbia River at The Dalles 

Maximum Annual and Minimum Daily Discharges, 
Columbia River at The Dalles 

Gage and Levee Locations 

Backwater Profiles 

Backwater Profiles 

Main One Line diagram 



,5 C>r £N(;IN[£RS 

I 

T + 

co..uua1• •t"I• 
...... AGI &ASttll 90UMDAflT 

+ 
+ 

L[G[NO 

.--c Mn ... 11t• .. 1,.ICt .. tD P90JICTD 

-- ...... P\. ................ . 

- •ATUllAC. LAtlt WITM ........ 

• L. .... UMalll .... CT llCLuDl.D Aa h (L(Mf .. ,. 01' 

,......,..,,.._T1•1\..M.,,.~atf•°"'' '°"""O• 
.,,,_ti.AT .... AMO CO•l'TltUCT'°"' DU't••I C 

+ 

U. S. AR 



s H N G 

•• 5 c 

0 R 

T 

E G 0 

11-tE DALLES DAM 
' A RIVER 

COLUMBNI AND OREGON WASHINGTO 

SC.AU! ...., !MOWN PORTLAND 
IN[[R OISTRI C T , 

u s AR.MY E N~Oll':P$ OJ' ("-IC. 1N((A1 



CORPS Of' ENGINEtRS 

'i 
l 1 

ar - ~ r ~- i 
--1 :N..·i~~-+--1-

~ - -__1: r-r1-_--i~ t--
llK) ' I ---t- -t--+--- ,_ ____ ..,.. 

~ - 1 t·-t-~----'--+---+ 

A"""fJI ruh-of'I"• t'IJ.OOO_O(l();; /'1, 
~At~ 't'!r'._,...,.,.,..2f'~"1~0<f$ ' 

I : 1 
i - ' • r- ' : 

l~~-~~~~~'''i 
-l --- ' 

U. S AR V 

COLUMBIA RIVER, WASHIN~TON - OREGON 

DAILY DISCHARGE HYDROGRAPH 

COWMBIA RIVER AT THE MU.ES,OREGON 

PLATE 3 



CORPS OF' ENGINEERS 

ocC T ;Ali • ,. {~ 4114/11 ~APR .w'AY 

~ ~ , r t t 1 

1-
l 

U S ARMY 

-110 

COLUMBIA RIVER, WASHINGTON - OREGON 

DAILY DISCHARGE HYOROGRAPH 

COLUMBIA RIVER AT THE Ol<LI.£S,OREGON 

P0-25-8/2 
PLATE 4 



CORPS Of [NGINEERS 

r i~'~f''~-~D~~!,· ;_~~;, ,-6;-o ~;~ If" ~n : 

11-··~~·r?\:-!~-
I I 
' ' 

. - -
- -- -

. ' ., . 

- --- - ---- ·-- ---'~-~a 

Ma~ . df1'1!J,,.,,,.,,Z~f'- C/ • _4.l.J,OCOcr, . 

.<M---• ",'""" "' "\ A"' 
~~~~-=-:~~--

- ----- -- - ·~l4_ - - ----- - . 

------ ....-·-~---- ·-.........----~ -------· 
Ar~ivot run-olY' • .W r ("()O O l ,., • ~CJ fn 
~.-,.~) dody. ! ' Y'I 3: _ . ., f \ ). c,''\'i 

U . S ARMY 

Annual rvn-of'f'• jji aoo.ooooc 11 . 7~,,, 
, M in doily, . ton llJ. Z! 

1
• 40.000 r- ~ .s 

STA1h.' !1." DfS< ?1PTJ('N 

?(]() 

"()() 
?CJ) 

ao 

xc 

zoo 

tOC 

(JCO 

COLUMBIA RIVER, WASHINGTON - ORC:C.ON 

DAILY DISCHARGE HYDROGRAPH 

COLUMBIA RIVER AT TH[ OALL£S,OREC.ON 

PLATE 5 



CORPS OF ENGINEERS 

700 

lOO 

A-11 11.A).· .~t,·11-ot'f • 101"oc_ccc at.1'1. . ¢".5J , ,1 
Mu1 iJ; n,_'<J. ~eb .·) •b l ?00 r f"'A 

- -~"- • I 1 u"" ,,.;, • ~ • . <".'' •\ ;·, ~ ;. ' ·...;-
" ''. , . , Jttr. fl • .......... -ur •• '• 

-~-- --.---- ------ - - -- • - ~ - -- · ·- -· - - --r- - -
A n nflQ ---J"/"• )4 1 ( • • ,. .., .- ;·4.5 ,,, 
M 111 ~t' ... ~· • .;. If ~II , (' , r3 

! 94_~_ - -- -

r -- - 4;;~;, .. ·; ... r . j., ·..;,;; ovl) en· n : ·,/ ;-_1·.,, 
A' """ I\.••, ,, ' 4 • f t. N 01· l'.'i 

~:.: ,:;;:,;_';:x~~j'.'i,~~01.\· 

I . ' 

' ' " ' 
A1.!1. •i 1 .oo: l-,; • !9ci,~(l0r ,+.s ··· ;'\ , , : ~ 

--- ·-- -·- -->-~J'~-r . ' c--

• ~o; ~~~:.:O.~~~;:.~~ ·\;:·· .;<,. 1,·- · --·- ~--··7;..~~~t~.'9~~':/:f~~si-; .- ti!~9lm 

M n• ,, ,_,.f, Mny .~U" if..li4s't ,11~J. f' J
0 

I !" .. ~ .... '.Y ·"''':t·'°. J . , • , ,. •• :1 

\ 

j ,, 

I I \) \~ 
Avg •It-"• h , ,.."' , J i)() t f ~ , , 

' ' ' ' _,,_,-" ... J 
-1 ·1°·1 

I I 

~ ;-J" ~ "\... -· ~. I · . .. ~" - ·--v__.,. 
19!:10 

i 
,-;IJ -"'"'-' _ 4 >-' R U~ I' ,.iAt( : 'l ' I t' _ .4 1 1.1 \/Pf U( T N OV(){( 

• 1·FI . 1 4 '.~VI , rN•n r)("' . l'f 

•/ ()r · / . _i l'J, ' . ,:(Jl l , /' ."1. 

19~2 

. , . , , ,. , .. 
,. _,, ., , -,-,,, ,./ ., ,,,,., .(, 
,, , . , ., , . • _, .... . . • , , ,.,, ., -,l / ', ,,,,f <""''' " ,, 

-- -- - -- -
~.'"1 1 /CJ •••• ,,"' ··. )("' rrrf"Co, r•.//fld •t• 

t. .lin r.1.J :,,- ·"°"' .• J ~' <l~ )O < l'"I 

·1t - • 
Al· ~ ,, 

I.,,,.' ,, •' :JllJ-1. , .... , ~ 
... "'. / . J ,, ,, • ' 

r-1 , 11 i_,'ti1n 

I · ~. it-( / 111 • < f ".•f • r f ~ 1 r I : , U i u f \ •, H / / ,-,• 

,, . ,. ' I'' I < " I , - i'ff · · 

' - : - 1'< I ' ' "I 
• • ,, , ,, ' • .. · 1 

, · ,/ , ,,, __. 11. , 

US ARMY 

5£".T]l!JOO 

{\()(' 

1(,(1 

: Jc 

JOO 

.. rio 

IUC 

COLUMBIA RIVER, WASHINGTON - OREGON 

DAILY DISCHARGE HYDROGRAPH 

COLUMBIA RIVER AT THE DAU.ES,OREGON 

POATLANO 01sn11cT,CORPS Of (NGIN[(RS 

· ·.~::·~.',.,<[.(.~~ "":e;::_",< ~ 

"""' '. "~~.::: •.• ~., i.:~ ,,..... ·~·:~=~~;,, . ' 
PD-25-8/4 

PLATE 6 



D 

c 

B 

A 

CORPS OF ENGINEERS U S ARMY 

Ill 
IL 

u 

0 
0 
0 --

Ill 

..., 

-----------~-----------------~ 
Annuol Runoff Ac. FI 'J IH In Annuul Runoff 1'1tl,' ·JI •kl<J Ac rt, 11 I, 1'1 Annuol Runorr 110.800,000 At Ft, 10. J."l In 

i.ooof------"-"..:..'"..:D.:..•'-'-''' ...._.::D..c.•<:_:.Z_9 -~--'---'-'---'--"-----+------------'-' ~ 1_o_u _____ +----"-'"-'-Da....:"'..:...· _' '·-' ~-1_1 -"-' --"--' -'-"·'-··_on_c_rs ____ ~----"-'"_O_•....:'''..:...· _._,.·.:...•''_·_1 __ .:_• _11-'-"-'"-' _c....:FS'-----+----"-'"_D:...•...:'''..:...· __:.No:...•_<::c.o __ ~· _e....:"·..:..o<_•o__:c.;_FS'-------1 

1,000 

100 

100 

Moy i'.J, .5?t), VOO CFS 
May i!J, 561. 000 CFS 

)' 
' \ 

JvJ \ 
243, 4,J() Cf"S-· \ 

----t~~~L--r-- ---- -\----

. 'one .J, tJ '>,t>~ 1(1 c'/".') 

~.:..._;_N~0.;_V~0~[~C_:J~A~N-•~£~e-==-"'-"'--"'"A~Y_=..;JU~N'--=-JU~L'--'-A~UC:;_o:S~•P'-+0~C..:...T~N~O.;_v_:D~f~C-=JA~N-'-'Ff;B-==-'-"-'-'--"'"-'"'--=-JU~N:......::.Jl~JL'-'-A~UC~S~E.:_P~O~C..:...T_N~O~V-0~[~C-==-'-=-="A~R'-'-"AP'-R'-='MA~ JUN JUL AUG 
19~6 

Annual Runoff I ~J,200,000 Ac ft , 

Min Doi1J, Oct. 6 , 94,200 CFS 

__,Ju~ CJ. J.5.S,OOOCF_S 
.>/Yn<1?i!., J~?_.OQOCF~_/ 

Annual Runolf 141,800,00IJ Ac. rt, l\ 2l In 

Min Doily, S1tpl 7 , 85,bOO CFS 

.../.une D, 470,D_OO crs 

Annuol Runolf 

Min Doily 

Ac Ft, 

CFS 

MavJI . .59.1.(l()C>CFS 

Ma!I JO, S84, oov crs./ 

!80,700CFS-

OCT NOV DEC JAN f[B MAR APR MAY JUN JUL AUG SlP OCT NOV 0[C JAN Fee ...... R APR 

Annual RunoU 

Min 00111 

19~7 I~ 

Ac fl; In 

CFS 
Annual FMtoff 
Min 0011 

Ac fl. 

CFS 

NOV 0£C JAN He MAR APR MAY JUN JUL AUG SEP OCT NOV ore JAN rre MAR APR MAY JUN JUL AUC. SEP OCT NOV DEG JAN f[8 MAR APR ... AY JUN JUL AUC. SEP OCT NOV DCC JAN ne MAR APR MAY JUN JUL AUC. SEP 0(1 NOV DEC JAN rEB ... A .. APfll MA'f' JUN JUL AUG S[fl 

,.~. 1980 

Ac ft; Ac fl' Ar.Ft, Acfl, .. Ac ff I . 

a: 1,000 

Annual RuftOtf 

Min Doilr, CFS 
Annual Runoff 
Min Daily, 

In 
CFS 

Annual RuftOlf 

... n Doily, CFS 
Annual Runoff 

Min. Daily, CFS 
AIW'luol flyftOf'f 

Min Oo•lr, CFS 

< 
:c 

u 
Ill 

aoo 
0 

200 

OCT 

1,000 

aoo 

I 
t 

NO\' DCC JAN FEB MAR APR MAY JUN JUL AUC. S[P OCT NO\' ore JAN f[8 MAR APR MAY JUN JUL A.UC. SEP OCT NO\I Ole JAN f[6 MAR APA MAY JUN JUL .AUG SEP OCT NOV ore JAN FE8 MAA APR JUL AUG UP OCT frritOV or.c JAN 'l• M.AR APR JUN f JUL AUG I SEP 

Annual Aynolf 

Min Doily, 
Ac Ft, 

CFS 

Annual Runaf f 

Min Doily, 

Ac Fl; 

CFS 
AIW'luol Aunotr 

Min Doily, 
Ac Ft, 

CFS 

NOV DCC. JAN fCl!I MAR APR MAY JUN JUL AUG SlP oc T NOV D[ c JAN f[B MAR APR MAY JUN JUL Aue Sf p oc T NOV 0[C JAN F£8 MAR APR MAY JUN JUL 

STATION DESCRIPTION L [C.[ N 0 

--;;;,,,on 1~~ ~~·, -A-:..1ab~•"°'~~a•oc:I« T'c: Ofl--~<><~l~on ~~~L• 
li"'f"ht O•liu ~n 000 191'1· 1<"12 ~ C.onhnuou!. st1' NW~ S&c. ~ 4b 34 

TIN, R\3[ 

" 192" -1931 .. .. M 4£> ~s 

1932-1934 - lSt~ff ~M~~ct~11l~~~~I~ ~~ ~ 
J Sto11ff HWl Std TIN a1n 4"- Pib 

1 ~ 35 193
"- 1Re<"order NUS..clOT~N,R1Sll 000 

Mr Tl-v D•ll1s M l • DOD 

At Th< 0°11 .. ) 1ss7 · .. ~ S..:.•T•M.AtlE 0-~--C-O_L_U_M_B_IA_R_IV_E_R_,_W_A_SH_l_N_G_T_O_N ___ O_R_E_GO_N_---t 

• Frorn 1878 1956, dofurn or go_9t!s is ()f m._oLm Sf'O lt!ttYI, 19Z!J adiusfmrnf. DAILY DISCHARGE HYDROGRAPH 
Frorn 19.'17· Jofurn ._,f 9.Jges is of 1n~n .$t-a !rt-.!, 1929 o<:iju$frn,nf, 
3upp.ernen.~.1ry "'~1usfrnenf i_lf" !.~47. COLUMBIA RIVER AT THE DAU.ES,OREGON 

PORTLAND DISTRICT, CORPS or ENGINEERS 

PLATE 7 

[, 



C ORPS OF ENGINEERS 

~ 10 I ' 20 l" ' 10 1!!1 20 Z' - - .. ---··-----
oCCcMe(;. ;(eJllUAAT 

MAXIMUM ANNUAL MEAN DAILY Q 

1t H I : Jo~• 1 f,(l q,OOl1 

; J. May 
1 

l'.>61.000 

: • . lune '-•' uc.J 
3 

0?2 Mey 

3 1 .. L,~ \\J\XI 
Z l June ~-;, !">, UOO 

rb .Jun~ [ 4•1.\flUC'I 

L I 
i 

.: 
-- - 700 v 

U S ARMY 

i 
+-

F"LOW-DURATION CUR\/[ 
COLU ... lllA RIVER AT TH[ DALLES, ORC<;ON 

Noft!'; 

I. f",'otltf - Clvr ah"'" cur~·• onct m#On riod}' d•schargr/,.,.cfro­
gror . ., ... rprrs•""' J>*rlod t41a -l9~~ 

Z. A>•u .. . -...,.-. Oiil. r O""'fl ._ ,..,..,v,.,.., do il; d1$Ch.:Jr9t" h} ·dro ­
g '""(t_ri ..., , rr~~~P""',....,. , 1674- :9~5 . 

.J. For th~ y•or~ 1954 fo <:lot•, mo•irnum onnual rnt!'on 

~:'/~'/v',-~~~'{~!fc,~~no;.' 3hown ;n ffl~ lobulofion and 

COLU ... lllA RIVER, WASHINGTON-OREGON 

SUMMARY HYOROGRAPHS 

COLUMlllA RIVER AT THE DALLES, OREGON 
ORAINAG( AA{A Zl1. 00 0 ~QLIAR( ""ILl~ 

''H ... t .. . , _.-. .. 

U S AltMT (NG IN(.l:ll' ' ' ....,_~ 11... ANO 

COlt~SOf' · ~~ · .·· • 

',I' ' n:'.1.,~:~ ~: ,., • • / "• ' • 
· --~~':':-b-

Pl "\l•'J l ('lll t.lilLA'.l-!1te• CL-03-121 

PLATE 8 



CORPS OF ENGINEERS 

" - - ----· 

~IC ~ ­

u 

i· 
z 

~· 1 
~ 
04 

.,,,, _ -
Alron " ";:;";;-.::;, ~';".;', ~"' Mrgr l 

~ . 
If) 

~· ----- ------ - - - - ~-

~ c. 

I 

U S ARMY 

LEGE NO 

I ;,';.':. . ~~:·~ ~ :.. jJ----:.:_ ~· :~:··;~ -:~.:, ~ I' S 

D ~"::.o~'"Jo • ._/"·-'; ·~t.W..~;~'~ . .. ; . • ,..,, ... ::>.,,"rs o ;;.~.:~:.~ :,~::;,;.:~~·~::~~:"':.;~;~: ~~~ o •• c h o r fl' 

NOTE 

,'. ';::· :;, .~·: .:-:. -.. -: ~ · :;:-. ... .... . . ..... ~ ~ f I '\ I .... . -·· ~,.. , 
,I " # •v ,,. + 1r or.J .. . ., . -- - J"" ., .. 

.j /", I .. 4 ' ' ·~· ""'' •fl ' •.,,.. ~ _,,,_,_ _,, """ I 
'~ ~~! ..... . . ......, , .,, . ···fl'O- .... "" ....... ~· _ .. __ __, , ... •" ' · 

.. . .. '. · ... · · -~ · " - ~-.... ,.. '1 ' •' 

5 " ,. • ..- ~ ·"" t • S • "'' •.., • r. " ··..- - C.. "'*" • 
rf'\. ' , • ~ "" ·'" , .. • , ..:·ri. •- o• r"" ... • ·· • 
,, ' ".- • , ... , ,.. • • ('or • • , ~ • C' .. ' -- •• , 
• .,. • .. • -""" • ., • ~,,. /4 ' " ~ 14 •• • .., :I re , ", • c 
,, • • J "\ t ' J • , _I , I • I I If' ,- o o o\ ,, , 

.• rr . ' ,_, . , •. • ..., . • ~ .... . • '• .. •• .. 

COL UM81A RI V ER , WA SH IN GTO N - OR( C.ON 

MAXIMUM ANNUAL ANO MINIMUM 
DAILY DISCHARGES 

COLU ... BIA RI V[R Al TH[ OALL[S . ORCGON 

U S -.M ... Y f.NGl""i.i.llt ll1 9fMl(.f ~"H. 111.""' 0 
t OllPS O f ( NGIN[ ( M'I. 

"' .: .. ~"""'.: : . 

CL-03-122 
PLATE 9 



CORPS OF ENGINDJIS 

.( 

t 

~l .. 
~ 

••01 
-..] 

2oi 
J 
201 .... 

LE CE ND 

NOT(· 
TH'[ ,.OLLOWll'f& PAOJ!CT5 ANO !IJTOAAGf! Wf:A( 

V!UO IN l)[AIVIWG TH[ A[GULATf:D FLOWS .S+tOWW 
ON TH[ 84CKWA.TfA PAOP'tl[.S 

~ 

PAU3Al)[5 

eo1H PROJ[CT!IJ 

•.2eo.ooo 
1,200,0()0 

tao.ooo 

- ,~-- --~ -~-~--~·19·· --- . -

t1111 0 U T "" Of 

U.S. ARMY 

Nol ft: 

I. TM11• hack_,.,. prcrH•• ....,., UHd by fh#: ~I E'1fo~ 
Owi8ion. Porfland. nrsfricf, a. o !l"idf! /n ,,.,,, ocqvi•;fion 
of" prOf>*rly rtl"t/ur"r~a ror Tlit!' Doflfl• r~!lt!'rvoi'r. 

2, Aa of" ~cc-mb#r l!t60. rt!'gulaf•d f'low:J al"f't!'cfttti by 
l"tood t:onl-ro/ !lforar ol tt11is!linf, or una.r .. col"J:tfr'!Cfiori 

c;;:;7c": r,;;~~:~ 0r:t!':::~7~:: ;,~;,,::n°::. ~~';'~r. 
ort!' smell ond fhfl bockwoft!'r cvrvtts •hown Orf! 
considt!'rC'!d rc-pr~st!'nlafivtt fhrough Tlit!' Oaflt!'!l pool. 

THE DALLES DAM 
COLUMBIA RW(A, WASHINGTON - OREGON 

BACKWATER PROFILES 
COLUMBIA RIVER ABOVE 

THE DALLES DAM 
SC.AUS AS ~HOWN 

CORPS or 'NC.IN[f:ftS, M,A.RCM ,.~ .. 

"''~b.~ 
., ... ~~ .. ~ ~#t~ ...... 
·••ctll•• .. ,. 
<;."'f• •fO e~ C. t. !Ir. -· 00-1-8 

Pl AT~ I? 



CORPS OF ENGINEERS 

j 
,,; 

> 
0 .. .. 

200 

110 

Nof~: 

I, 1894 r1ood, lhe largesl obsen-ed rloodon Columbia River al 
The Doi/es, in l ite pe,-,vd 185d-/,959, hod o rnoxin1utn discharge 
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APPENDIX A 

For Operation of 'lhe Dalles Dam Pro.jeet 1 

Columbia R1 ve:r, Vashington and Oragon 

Tb.111 OperatJ.ng Arra:age:cent, made this day of ----- _________ __.. 

l96o, is pursuant to Article 10 of the llewora:n.dum of Undentanding 

dated Qot.o"t.r 8, 1956, between tbe Col'ps of Eng1Deer8 and the , 

:Bonneville Po-wer Atlm:lnistratio11. 

For •il:a?lification, the foUcrr:t.ns tc1n1Dolo£y v1ll ba used here-

1Dai"ter 'IG.en reren'ing to msmea emil. poA1t.1ona uMd. in tbie ~n:t: 

rl>1V1s1on ~tneer•· - 'Will Dean D1vis1on Ent;ineer of Bort.b. .Pu1~1c 
Division, Corpe of Ent;ineere. 

"District Engineer'' - Vill mean the District Engineer of the Portl&Dd, 
Oregca Diatrict of the Corpe or Engineers. 

'''l'he Dall.ea Dam11 
- will mean the dam, povelho'Uae, fiabwa:ys, lock.a &Dd 

Bl)J;>Urtem.rrt works inatalled ~ operatefl b7 the Cor.P• of E:ag1neera, 
Department of the Arnr:t, Del'.r 'lhe D!Ules 1 Oregon. 

''Project EngiDHr" - will ~ the Engineer 111 ch&rse of 'lb.e n.l}u 
Daza. 

uPle.Dt Su;pert.atendeut" - vill man tbe re;;reaentatiw of t.lle Corps 
o.i' Engineers 1n charge cf tbe operatioD of i:ftle ~lles Dain. povetbouse 
and appurtemnt wor.'..s, or his aatb.orized representative. 

"Ad.miniatn.tion" - will .-an the Boxmerllle Pover Administration. 

11Adnr.tn1st.rator'' - v.111 mean the Administrator of the :Bonneville PD~ 
A&ainitrtration or hie authorized representative. 
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"Qiie:r or OpemtiOll.S': - -.11u ~ t.be Chief o: the B:raneb or S19ter.l 
Operations and Power Resources of the :Bonneville Pover Admlniotn.tion 
or h1• aut.hor1zed zwpreaent.ati ._... 

"SJStem Dispatcher" - v.U.l u-.n the Chiet" oi tl".i.e Dispatching Section 
or the :Bormeville Fower .Administration or h!a authorize~ repreaento.ti..,e. 

"Pool leftl or elevat1on1
' - \till mean the el.evatiCQ al:ow ~ •• 

lriel or the water suriat?e u .asured e.t the roretay gage, loeatecl 
1n the pool 'tetwieen the station acn1ce unit ba1 and -.in unit Xo. 9. 

(a) ·ni order to provi~e !l.exil.le ~1"&tion.,11:>dif1cat10D or 

agreed proced".lres DOW 1n :force coverillg certo.in f'unctions such as 

wlta.ge adledulec, •vitching orders, .. reency transmia•ion line 

operatiom and coJSmldcation vlll. be arranged betlfeen the S79ta!l Dis-

patcher and the Plant Superintend.er.t, s~l.Ject to tbe limitations in 

the toll<T,.,ing :lection.13 II th.rnugh \'III, illcl·.t.L11 ·.e. 

II. VOLT.AGE 

(a) r.fb.e operati?:B voltage cf gene1,tors shall oot exceed 

14, lJoo ml ts and of the 115 l~v s.nd 230 k .. , buss es, ahal.l not exceed. 

130 kv ancl 250 kv, res~cti '.rely. 

III. WADIR.1 

(a) The hourly peak luad on generators 1 to 14 incluaive 

shall lX>t e:.cceed 90 MgalM-P.'tts per 19chine. Hourly pea}~ load 8hall be 

teq>eraturee, howe~-er, shall oot exceed what are c'.'.lnaiO.ered k"J the 

District Encineer to be aa;'e operat1Jl8 ~eraturee, namely 95° C 

on the senemtcrs and 85° Con the t.re.naforl'Jlrg. The norzl loacliDG 
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on theee generators vill vary ·with the available head tut aball not 

ex~eed their rated oYerload cape.city o.: 90 megawatts per mchine. 

(b) The output of the t-wo t1Bh ·•t-er-e~pl;y \IDi ta 1 s 

general.ly available. Ho""9ver, the outJ>ut ot theae two \Ul1ts is regu... 

lated c7 the volw.ue or water required .i..n r.he :fillb attraction system 

and is not • tbject to di•patch1ng office control. liorally the 

loe.1in8 will 'Ue lUrl. ted to 13. ; 118(.&~•tts per ac.h:' r. . 

IV. OPlllATIOft Oi THE DALL1l3 PCOL 

(a) 'Ibe Ialles pt')Ol Bhall norirally be re.1nte.1Ded at a nofainal 

elevation o.f l6o feet above mean sea level. Dur1DQ the period 'When 

the DOmim.l elevation of the pcol 1& elevation J.60, Tb.e Dall.ea pl.a.nt 

will be uaea at ti:l:Dea for loa.·1 factor operation and the ,ool may 

r1uctuate between l.1J:lite of from elevation 155.0 to eleva:tton l.6o.o. 

Load studies indicate that \Dl.J.er ertreme conditions the total per­

:liasible d:ravdow rm.y be required during a 24-hour period.. HO\.-ever, 

when cb&ngea of mre than one root per aay are anticipated, a 

courtea7 notice iTill le given to navigation interests and such 

users as the le....-yhill Fe?Ty. Al'l"&DS~ts :ror such d:ravdown shall 

be mde as tar in ad'ftAce aa practicable. 1he rate or recovery of 

po.'1 e1eftt1on \rill be 11mited by a min111'.l\lm discharge below the 

Bonneville plant of 43,000 c.f .e. 

(b) Duripg Pe11oda of Hip River Flo~1. - l\egulat.1on of 'lhe 

Dalles reservoir during the ep~ freshet "1ll be to maint.r..1n a pool 
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elevntion oi' l6o l'eet at the fore 1.ey g&£e until the nov in the r1 ver 

exceeds about 1.,220,000 eecc!ld-f'eet (the spillway c~._.:)8c!ty at that 

elewtion is about 1,050,000 eecond- ... ~eet and the ?O""'erhouae flow 1• 

a.le~ 170,CXX> second- 'eet for 14 units). For greater flo1ra the e,;:>111-

w.:, .. gat£'3 \Will be ral.:ed. cl.ear O- the ':ater r.uri ace and. the pool '-'"ill 

r!~e E'.s re.~_uired for ;:-n.;;si~ the infL.:>;1. ror a i"low oi' 2,.;:.'90,00.') 

second--: .. eet, ·..:hicl1 is t~1e s1-=11..b:ay ~.eaien flood, the IX.nrerhoUL:1e nay 

not 1:.e 0pc.rat1 \te ani\ the r·ool elevct1un will l·e app1'ox1ate:..;r 1'(7 

feet., a distdJ::i.ce ot 150 feet U:tJntreau1 .::·roi.1 the Rpill-way, and approx1-

mo.tel;; 183 feet o:.;.e r.rlle upatrea.t:i. at m.g Eddy. The ee;timated ele­

w.tion at the l'orete.y g~e !'or th!s ccnd.itk:l woul.d be ab..,ut J.30 ~~eet. 

(a.) l'he I'alles plant W'ill be a·.ullab1e for sci.:.ec1ule~: be..se 

lee.cl o:pere..t1.on, ucheclult:.i :pea.~\.1Dt:; v,t.;e:.ntion a..-i.1/CJr i're:tue!1cy contrc.l. 

:3uch cchedul.L"'lg sba..ll. 'be 1cme through NortJl Pac!!ic D1 v:1~1on. 

(b) The ::al.le& po've::: ;,ilant \rill ~ availit.'tle for .frequency 

control at tJu: option o:;,.. the System D!s].)atcher Wl.lesA pla.:lt o::= .,.'X.~l 

conditicus r:.a.::e aur.h act::..vn ilJD.,i'visatle. 1.u t:...is la'ttc1· cea·.;; the 

;:..~nin13t.~ti: .. 1 .... 11: ·tie s .. ) notified by th~ ?t-o,Ject E~ir'..eer. 

( c) Ch5..n.::e'J in et:Jtat·l1Bhe·l 3d1eduJ.e3 ab.<.iulu l.ie r:aa Le rry .a.rt~ 

Sibree:letlt bet.-ean the Jyste:n Jispatcller and the Pla:lt Jupe:inten4ent. 

( d) '.lbe physical aJ.Tange&ent i:>f the cc.nnectious betvcen the 

lXrwerhuuse a."Ul Ai:.:dniatration' e N.g Edey SUbatation are sue.~ as to 

require a definite c:oorCir..ated 01Je:2ting procedure. The :·ollowing has 
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'been agreed upon u the Dl>Bt aat1a.f&etoJ7 arra;agement to prov1c1e nax-

1.mum equipn:ent protection ud fastest :restoration of eervice. It is 

part ot the 1tand.1Dg opel1lting ordera for 'toth the powerhouse an.£! 

substation. In the e'Yent a :;;>ovelho\18e-B1g 'l&.11' line trips the 

follo·d.ag applies : 

1. Die po'" .. -erhouse operators Yill open the \Dl1 t breat.ers 

of the affected line or .linea. 

2. 'Dle powerllouee "111 then notify the aubatatioll that 

the line my be cbar~ed. 

3. Big EdCcy substation, 'With eipproval ot the S19tem 

'.Diopatcher, vill charge the line an'1 notify the poverhouae that they 

are reat.i.y for the units te be J'e8tored. to aerrlce. 

4. 'lhe poverhouoe vill then SJD.chroniz.e the units to 

the aystero. and load as per diepe:t.ching request. 

The .foregoing is for DO?'UIU. mvtine o-pe1"ation and it is under­

stood that dev1at1ona DBY be nece&le.%7 \Ulder aboorml. conditiom. 

VI. ROtJI'IliE ?4A.DTEI;.ANCE OF iSUIPME?n.' 

(a) Periodic routine m.intenan.ce vork on generating, trans­

to.rm.1.Dg, switching equ1.p?111M1t and dam tacilitie1 &.t The Dalles Dam, 

which will in 8.Jl7 w.y lim1t its c.eneratillc or ,IlO"Wer delivery capability, 

'Will be performed, no required by the District Engineer and to the 

e>rtent practicable, 'When system load. comwitments and opera.ting con­

ditions are lee.st a.f!'ected. Periodic m.1atenance ou:tages ot exten.'ied 

duration 'W'ill lie coordinateci. with lllJ.inteJ'la.Jlce schedules by the Division 
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F.)lf£1neer, •'ho "1ll in turn establish the scheduleff 1n cooperation 

vi th the Administretor. 

(l:) Minor ma.inter.a.nee wcrK i--equir1ne outages ot' oho rt C-..ura­

tirn v1ll b-! ar1"8l:(.led 'bJ' the Plant Guperintendent and the Syste!d. Jia­

pe.tcher. AD a I'\lle, such "'ut~es 'Will l.e ccn!'iri.ea. to periods ".#hen 

the poi...-er situation is not critical. and the repairs m.y l'e coniplt.lted 

io the ;."()r .uig day. 

\"II. J:J.'f!RGENCY OPm\ATIOll 

( f'.) Dul·ing power S)"'Bte.::i e.mergenc 1es the ·;'ul. l capal,Ui ty of 

'lhe nallee :plant is ava.ilabl.e to t.he Systeru Dispatcher at s:n.y tilale. 

Maximum and llini:uuu !lQc~l e.leV11.ticmn must bf! conu;.11eci vi th anJ lo&;! 

e.nd te~re.tw:-e lii:d. te of operatir.g eq,uipoe.nt will apply. An emer­

Gency 13 :·~e: 1ne1 i o.s an in.frequent ccc1.u-ran.!e, euch a.a a :pl.&3.nt nr 

tr&.D.S.missic.rn outage adversely n .. ~·ecting syster1 operation, but sh.e.ll 

oot iuc.11J.cle norrall. errors ill estilm:.ting loads t).~.' resour'.:fts. 

(b) 1 ihen emergenciee oceur at 'lhe Dnlles plarlt 'Alicll, in the 

,iu.dg.ileJlt of the Plant s ~~rintend.ent, make 1 t necesaary to reoove 

generato1"S and;or appa.rutua ~rt1nent th~reto .I'rou service, an:~ · .. 'iich 

af1 ect nor:ie.l operation or the plal:t ca1~abili ty 1 the Plaut Super1n­

ten1ent ~.rill 1~cl1a.tely &<lv!.!lo the S;yatem Di•pato.ber of t.he mt;.in 

of the eraert;ency 8.lld ~1e estit:ate<l. tiJJe reo_uired to resv,re nornal. 

cor...di tious. 
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VIII. ~9E OF HOUSE ommRATOR3 

(a) '?he use or station eervice J.~enerators will be 11r.d ted 

to such duties a.a •dll not lessen their ability to mintain a re­

liable au1)ply fur station ~over, independent of e.l..te1na.l d11turbances. 

For nor.'.al operation, one station service geerator ~·till lie ,I'C.r­

a.llel.ed vi th the station service trans :..>ormer vi th each ceJ.·ryi•€ ;\ 

pcrtio::i of t:b.e :rroJect lve.dJs. 'lbe oecond ate.t1on eervice u:olt will 

be on ste.l1d.-cy servi~e 1 arra:usetl to start up 111 event of loss of 

power suppl) to the station service S:f6t~. 

r...:. RK".L.Ai"I?l'1 OF TP.ANfJMIS..11017 Lim!J Al•D ~.UI.PME??T 

(a) Relay aettl.ll6A fvr any t1~:ai:;sion line or other trano­

ir..J.ssion e~uip:.i;en.t ,,,hi ch will b..a:ve a direc. t et'.:. ec.t UJ!on the int.er­

ccnnecteu BT"sterri. ooeratiu.c ~~hall be deternd.ne:.3t l.y tlle AW:.J.niatrator. 

(b) All won:;: :1.n,rolved in r-iett!ng t:...e rel.aye and dertermin1ng 

their adequacy sball be done COOJJ~'ati '\t"'f!l;r by the l1ela.y E:ae1neere of 

'lxtth parties. 

(c) The System Dis~atcher shall be informed. con::ern1Jl8 

any relay t'.'.'>remtion. Inforr.a.tion to be :f'urninhed ah.all inclu.ie the 

t~, line, 'tree..t:era, re.le.y t.Y,P8, phue, ~.one a:c.d. any r·ther air'..11.Ar 

or related in:'o:n.tB·Uon. He ahall al.no ~ ke:>t informe<! at a:.::. t1:11ea 

o.l' the preset.Ce of any. \lllusU&l C<Jndi tion in la.llln.e<:ticri. i.1 t.h the pro­

tccti ve equipment. 
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(d) Copiea of azlY automatic oscW.ograme obtained at 'lhe 

Ialles Dw d.ur:LDg •J"Btem troub1e 'Which ':AY give 1:iforuat1on a.bout the 

operation of the ~\did.DJ.stration' s equipllll!Ilt will be sent to the 

Adm1.nistretor. Si!...dlar reeorda obtai.Jled by the Administration's 

oscillo~1'Ifl.s 'Which gi\"e 1nformat1.on aoout po~,-rerhouse eq\li:p.r.ient ·will 

be traD.8Ia1.tte4 to the ProJect l:al61neer. '.l'heee records w1ll be pre-

pa.red and transmitted. vithi.D. a reasona'ble ti:e of tb.e occurrence 01· 

tb.e trouble. 

x. ~ 

( e.) This Operating fl.rn..ngerent, and aey revisions or additions 

m.rtua.1.11 acceptable, which 1n the fi-.:ture may 1.e :ound necuaary or 

de81ra'tl.e, sh&.ll become effective ·.:hen sic:n.ed 'tr/ tae Bonneville Pover 

Admidstrator and by tl:e Div1s1oJ:1 Engineer, North Po.dfic D.1\"i.B1on, 

.for the Cor_tls o'f Engineers, Departnent of the .A.rmy, e.ud sball continue 

1n e.t'f'ect for such title a.a the eaiC. ~~zoorand.um ol' Understand~ ·Y•~ 

October S, 19:,6 sh.&ll renain in e!"fect. 
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APPENDIX B 

NAVIGATION - THE DALLES LOCKS 

Sec. 207.705 The Dalles Dam Navigation Lock and Approach Channels, 
Columbia River, Wash.; use, administration and navigation. (a) General. 
The lock and its approach channels, and all its appurtenances, shall be 
in charge of the District Engineer, Corps of Engineers, United States 
Army, in charge of the locality. His representative at The Dalles Dam 
shall be the Project Engineer who shall customarily give orders and 
instructions to the lock master and assistant lock masters in charge of 
the lock. Hereinafter, the term "lock master" shall be used to desig­
nate the lock official 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 lock, the lock master shall have authority to take 
such steps as may be immediately necessary without waiting for instruc­
tions from the Project Engineer. 

(b) Immediate 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. He shall see 
that all laws, rules and regulations for the use of the lock and lock 
area are duly complied with, to which end he is authorized to give all 
necessary orders and directions in accordance therewith, both to 
employees of the Government and to any and every person within the 
limits of the lock or lock area, whether navigating the lock or not. 
It shall be the duty of the Project Engineer to establish lines· of 
succession for the men operating the lock on all shifts in order that 
in case of absence or accident to the designated lock master, one of 
his assistants will immediately assume the position of lock master. 

(c) Authority of lock master. No one shall ca.use any movement of 
any vessel, boat, or other floating thing in the lock or approaches 
except by or under the direction of the lock master or his assistants. 

(d) Signals. (1) Sound. All craft desiring lockage shall signal 
by two long and two short blasts of the whistle, delivered at a distance 
of one-half mJle from the lock. When the lock is ready for entrance, 
notice will be given by one long blast. Permission to leave the lock 
will be given by one short blast. 

(2) Visual. Lights are located outside each lock gate and will 
be used in conjunction with the sound signals. When a green light is 
on, the lock is ready for entrance and vessels may enter under full 
control. When a red light is on, the lock cannot be ma.de ready immedi­
ately and the vessel shall stand clear. 
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(3) Radio. The lock is equipped with two-way radio operating on 
frequencies of 2182 and 2784 kc. These frequencies will be monitored 
by the lock master. Vessels equipped with two-way radio may communicate 
with the crew operating the lock, but communications or signals so 
received will only augment and not replace the sound and visual signals. 

(e) Permissible dimensions of boats. The lock chamber is 86 feet 
wide by 675 feet long in the clear. Single tows aggregating 650 feet 
in length will be permitted to lock through without disassembly. At 
normal pool elevation of 160 feet above m.s.l., the depth of water over 
the upstream miter gate sill will be 20 feet. The downstream miter 
gate sill has an elevation of 54.5 feet above m.s.l. The depth of water 
over the downstream miter gate sill will depend upon the flow in the 
river but will usually exceed fifteen feet. Gauges reading in elevation 
above m.s.l. are located on the north.wall of the lock adjacent to each 
lock gate and at the end of the approach channel immediately downstream 
of the downstream gate. A boat must not attempt to enter the lock if 
its beam and length are greater than above indicated, or if its draft 
exceeds the depth indicated by reference to the gauges, with due allow­
ance for clearance. 

(f) Precedence at lock. Ordinarily the boat arriving before all 
others at the lock will be locked through first; however, depending 
upon whether the lock is full or empty, this precedence may be modified 
at the discretion of the lock master if boats are approaching from the 
opposite direction and are within reasonable distance of the lock at 
the time of the approach by the first boat. When several boats are to 
pass precedence shall be given as follows: 

First: Boats and craft owned by the U~ited States and engaged upon 
river and harbor improvement work. 

Second: Freight and towboats. 
Third: Rafts. 
Fourth: Passenger boats. 
Fifth: Small vessels and pleasure boats. 

(g) Loss of turn. Boats that fail to enter the lock with reason­
able promptness, after being authorized to do so, shall lose their turn. 

(h) Multiple lockage. The lock master shall decide whether one or 
more vessels may be locked through at the same time. 

(i) Speed. Vessels shall not be raced or crowded alongside another 
in the approach channels. When entering the lock, speed shall be reduced 
to a minimum consistent with safe navigation. As a general rule, when a 
number of vessels are entering the lock, the following vessel shall 
remain at least 200 feet astern of the vessel ahead. 
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(j) Lock.age of small boats. In general the lockage of pleasure 
boats, skiffs, fishing boats, and other small craft will be coordinated 
with the lockage of commercial craft other than barges handling petro­
leum products or highly hazardous materials. If no combined lock.age 
can be scheduled within a reasonable time not to exceed one hour after 
the arrival of the small craft at the lock, separate lock.age will be 
made for such small craft. 

(k) Mooring in lock. All boats, rafts and other craft when in the 
locks shall be moored by head and spring lines and such other lines as 
may be necessary to the fastenings provided for that purpose, and the 
lines shall not be let go until the signal is given for the vessel to 
leave the lock. 

(1) Mooring in approaches prohibited. The mooring or anchoring 
of boats or other craft in the approaches to the lock where such moor­
ing will interfere with navigation of the lock is prohibited. Rafts 
to be passed through the lock shall be moored in such a manner as not 
to interfere with the navigation of the lock or its approaches, anQ if 
the raft is to be divided into sections for locking, the sections shall 
be brought into the lock as directed by the lock master. After passing 
through the lock, the sections shall be reassembled at such a distance 
from the entrance as not to obstruct or interfere with navigation of 
the lock and approaches. 

(m) Waiting for lockage. Boats and tows waiting downstream of 
the dam for lockage shall wait in the clear downstream of the naviga­
tion lock approach channel, or, contingent upon prior radio clearance 
of the lock master, may at their own risk lie inside the approach 
channel alongside the offshore guard wall provided that a 100-foot 
wide open channel is maintained between the boat or tow and the guide 
wall on the Washington shore side. Vessels waiting upstream of the 
dam for lock.age may lay to against the offshore guide wall 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 
tie to the upstream guide wall on the Washington shore. In either 
event, a clear channel not less than 100 feet wide shall be kept open 
to accommodate passing traffic. 

(n) Delay in lock. Boats or barges must not obstruct navigation 
by unnecessary delay in entering or leaving the lock. 

(o) Damage to lock or other structures. The regulations contained 
in this section shall not affect the liability of the owners and opera­
tors of vessels for any damage by their operations to the lock or other 
structures. They must use great care not to strike a.ny part of the lock, 
any gate or appurtenance thereto, or machinery for operating the , 
or the walls protecting the banks of the approach cha..."lnels. All boats 
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with metal nosings or projecting irons, or rough surfaces that would be 
liable to damage the gates or lock walls, will not be permitted to enter 
the lock unless provided with suitable buffers and fenders. 

(p) Tows. Persons in charge of a vessel towing a second vessel or 
barge by lines, shall take the second vessel or barge alongside at a 
distance of at least 500 feet from the lock gate which the vessel is 
approaching and keep it alongside until at least 500 feet clear of the 
gate at the end from which it is passing. 

(q) Crew to move craft. The masters in charge of tows and the 
persons in charge of rafts and other craft must provide a sufficient 
number of men to move barges, rafts and other craft into and out of the 
lock easily and promptly. 

(r) 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, but 
the lock master may call for assistance from the master of any boat 
using the lock, should such aid be necessary, and when rendering such 
assistance the men so employed shall be strictly under the orders of 
the lock master. Masters of boats refusing to give assistance when it 
is reguested of them may be denied the use of the lock by the lock 
master. 

(s) Landing of freight. No one shall land freight or baggage on 
or over the walls of the lock so as in any way to delay or interfere 
With navigation or the operations of the lock; and freight and baggage 
consigned to The Dalles project shall be landed only at such places as 
are designated by the lock master or his assistants. 

(t) Refuse in lock. No material of any kind shall be thrown or 
discharged into the lock, and no materials of any kind shall be deposited 
in the lock area. 

(u) Statistics. On each passage through the lock, masters or pur­
sers of vessels shall make to the lock master such written statement of 
passengers, freight, and registered tonnage and other information as are 
indicated on forms furnished such masters or pursers by the lock master. 

(v) Persistent violation of regulations. If the owner or master 
of any boat persistently violates these regulations after due notice 
of the same, the boat or master may be refused lockage by the lock 
master at the time of violation or subsequent thereto if deemed neces­
sary in the opinion of the lock master to protect the Government 
property and works in the vicinity of the lock. 
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(w) Restricted areas. (1) All waters described in subparagraphs 
(2) and (3) of this paragraph are restricted to all boats except those 
of the United States Coast Guard and Corps of Engineers. 

(2) All downstream waters other than those of the Navigation Lock 
Downstream Approach Channel which lie between the Wasco County Bridge 
and the project axis including those waters between the powerhouse and 
the Oregon shore. 

(3) 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 Navigation Lock Guide Wall 
to the junction of the concrete structure with the earth fill section 
of dam near the upstream end of the powerhouse. 

* * * * 
These rules and regulations, for The Dalles Dam Navigatlon Lock and 

approach channels in the Columbia River, will be in fUll force and effect 
thirty days after their publication in the Federal Register. They were 
published in the Federal Register April 2, 1957; public notice of their 
approval were sent to all known interested parties on April 10, 1957; 
they have been posted at The Dalles Dam and at the post offices at: 

Oregon 

Astoria 
Clatskanie 
Rainier 
St. Helens 
Hood River 
The Dalles 

B-5 

Washington 

Cathlamet 
Kelso 
Longview 
Vancouver 
Camas 
Washougal 
Stevenson 
Maryhill 
Pasco 
Kennewick 
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APPENDIX C 

U. S. ARMY ENGINEER DISTRICT, PORTLAND 
CORPS OF ENGINEERS 
628 Pittock Block 
Portland 5, Oregon 

c 0 p y 

PUBLIC NOTICE 

FOR RADIO TRANSMITTER SILENCE 
BONNEVILLE DAM AREA 

6 November 1959 

Notice is hereby given that drilling and blasting operations 

are being performed in the Columbia River downstream from the 

entrance to the navigation lock at Bonneville Dam. 

To prevent premature explosion due to radio activity, all 

craft are requested to not transmit on their radios within 3,000 

feet of the downstream entrance to the navigation lock during the 

hours of 8:00 a.m. to 4:30 p.m., Monday through Friday, from the 

date of this notice through 30 November 1959. 

/s/ W. L. Winegar 

W. L. WINEGAR 
Colonel, Corps of Engineers 
District Engineer 
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APPENDIX D 

U. S. ARMY ENGINEER DIVISION, NORTH PACIFIC 
CORPS OF ENGINEERS 
210 Custom House 

Portland 9, Oregon 

c 0 p y 

PUBLIC NOTICE 

CLOSURE OF COLUMBIA RIVER LOCKS 

7 October 1959 

Reference is ma.de to the Public Notice dated 15 July 1959 giving 
advance notice to all interested parties of closure periods for the 
Columbia River locks for essential repairs and maintenance and stating 
that :rurther information would be :rurnished in a subsequent notice. 

The closure of the Columbia River locks will be made in accord­
ance with the following schedule: 

Lock 

Bonneville 

The Dalles 

McNary 

Closure Period 
To Start To End 

8:00 AN. Midnight 
19 October 1959 1 November 1959 

8:00 AM Midnight 
19 October 1959 1 November 1959 

8:00 AM 4:30 PM 
21 October 1959 28 October 1959 

/s/ Allen F. Clark, Jr. 

ALLEN F. CLARK, JR. 
Brigadier General, USA 
Division Engineer 

APPENDIX D 
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APPENDIX E 

U. S. ARMY ENGINEER DISTRICT, PORTLAND 
CORPS OF ENGINEERS 
628 Pittock Block 
Portland 5, Oregon 

c 0 p y 

PUBLIC NOTICE 

BONNEVILLE DAM RESERVOIR DRAWDOWN 

6 January 1959 

Notice is hereby given that the Bonneville Dam Reservoir will be lowered 
to a pool elevation of 68 feet rn.s.l. beginning at 8:00 A.M. Thursday, 8 Jan­
uary 1959, and returned to elevation 73 by about 8:00 P.M. Sunday, 11 January 
1959-

Drawdown will begin from a pool elevation of 73 feet m.s.l. and cause the 
pool to drop at a rate of about one-tenth foot per hour until the reservoir 
reaches 68 feet m.s.l. at about 8:00 A.M. Saturday, 10 January 1959- Discharge 
from Bonneville Dam during this period will approximate 150,000 cubic feec per 
second. 

The Bonneville reservoir will be held at elevation 68 feet m.s.l. until 
4:00 A.M. Sunday, 11 January 1959· Discharge from the dam will be actual 
river flow of about 125,000 cubic feet per second during this period. 

The pool will then be raised at a rate of about three-tenths foot per 
hour to return the reservoir to elevation 73 at about 8:00 P.M. Sunday, 
11 January 1959· Discharge from Bonneville Dam will be reduced to approxi­
mately 43,000 cubic feet per second during the period the pool is being 
raised. 

/s/ R. W. de Lancey 

for W. L. WINEGAR 
Colonel, Corps of Engineers 
District Engineer 

APPENDIX E 
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APPENDIX F 

U. S. ARMY EN'GINEER DISTRICT, PORTLAND 
CORPS OF ENGINEERS 
628 Pittock Block 
Portland 5, Oregon 

September 4, 1957 
c 0 p y 

PUBLIC NOTICE 

OPERATION OF THE DALLES AND BONNEVILLE DAM RESERVOIRS 

Notice is hereby given that the .normal maximum pool elevations 
of The Dalles and Bonneville Dam reservoirs are respectively 160 feet 
m.s.l. and 74 feet m.s.l. The norma.l minimum pool elevations are 
respectively 155 feet m.s.l. and 70 feet m.s.l. These are elevations 
at the dams, and will be exceeded in the reservoirs by amounts depend­
ent upon river flows and distances above the dams. 

Operating policy is to hold actual pool levels as closely as 
feasible to the normal maximum levels of 16o and 74, not exceeding 
these elevations, and not falling at any time below the minimum 
elevations of 155 and 70. 

Due to the requirements of peaking operations at McNary, The 
Dalles, and Bonneville power plants, some daily variations between 
the normal minimum and maximum elevations will occur during much of 
the year. The variations will tend to be greater during low-water 
periods when the generation of power is critical. Because of more 
extensive development in the Bonneville pool, operations will generally 
be designed to hold it more stable than The Dalles pool. Fluctuations 
will be gradual, not exceeding a few tenths of a foot per hour. 

During freshets, The Dalles reservoir can be maintained at eleva­
tion 160. The Bonneville reservoir will gradually rise from 74 at a 
flow of 260,000 cfs to 82.5 at 490,000 cfs, then remain constant to 
800,000 cfs. 

The Public Notices on this subject issued June 9, 1950, July 30, 
1954 and July 1, 1957 are hereby rescinded. 

/s/ Jackson Graham 

JACKSON GRAHAM 
Colonel, Corps of Engineers 
District Engineer 
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STANDARD FORMS 

(G-1 through G-7) 
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To ••••••••••••••••••••••••• 

Reports Control Symbol NPPVH • 53 

Date 
DAILY OPERATION REPORT· THE DALLES DAM 

WEATHER 

Character of Day Wind Prednitacion Past 24 Hrs. in. 
Air Temoerarure Past 24 Hrs. IR .... p,.,...,.., .. ,.,. 111 ...... T o .. 

Mu. °F. Min. oF. Dnr Point Turbiditv 

POWERHOUSE 
Station Load Today(8:00 A.M.) MW Generated Yesterday MWH 

Project Uae MWH 
Delinttd f.O B.P .A. MWH 

Station Load Yesterday· Clock Hour Peaks• (12 M. to 12 M.) Total Load Yesterday 
Fl MW 1 MW 5 MW 9 MW 13 MW Ma:llmum M. MW 
F2 MW 2 MW 6 M,. 10 MW 14 MW Minimum M. MW 
01 MW 3 MW 7 MW 11 MW Average MW 
02 MW 4 MW 8 MW 12 MW 5 Min. Mu. M. MW 

SPILLWAY DAM 

Gate No. I l 213141516171819110 11 I 12 13 J 14 I 15 I 16 I 11 l 1s I 19 l 20 121 I 22 I 23 
Feet Open (10:00 AM) I I I I I I I I I I I I I I I I I I I I 

River Discbuge Previous Day Thousand CFS Thousand CPS 

Powemouse Total Total Riv. Discharae Today (8:00 AM) 
Spill way Dam (Computed) Pred. Riv. Discharge Tomorrow • 24 Hr. Mun 
Fshwy • Slwy (Computed) Avg. Outflow• McNary Dam-Pree. 24 Hrs. 
Pondage 

TOTAL FLO'I' 

GAGE READINGS . 8:00 A. M . 

Location Gage Forebav Elevation Gaae Tail warcr Elevation Head 
NHigation Lock ft. m.s.l. fr.. 

Powerhouse ft. m. s.l. ft. m.s.l. ft. 
Spillway Dam ft. m.s.l. ft. m.s.l. ft. 

fr.. m.s.l. ft. 

RIVER STAGES . 8:00 A. M. 

M.S.L. • 
Location Datum Plane Todav Oiange Past 24 Hours 

Celilo 152.7 ft. m.s.l. ft. 
Miller 152.7 ft. m.s.l. ft. 
Rufus 152.7 ft. m.s.l. ft. 
!Umatilla 247.4 ft. Ga3e ft. 

Trinidad 500.0 fr.. Gaae ft. 
Clarkston (Snake River) 670.0 ft. Gage ft. 

Lewiston (Snake River) 710.5 ft. Gaae ft. 

REMARKS 

(Lener of Tr1n1111ittal Unnecesaary) 

PROJECT ENGINEER 
• Coneccioo Faccor for Converting Gage Reading m Mean Sea Level Elevation G-3 



U. So ARMY ENGINEER DISTRICT, PORrLAND 
Corps of Engineers 
628 Pittoc~ Block 
Portland 5, Oregon 

RCS NPPGW-52 

REPORr ON THE PASSAGE OF FISH AT THE DALLES DAM 
July 1960 

1. Maximum and minimum air temperatures during the month were 106° 

and 52° F., respectively. River water temperature rose from about 63° to 

69° F. There was no precipitation during the month. Secchi disc turbidity 

readings increased from about 306 to 4.6 feet. 

2. River discharge fell irregularly from about 321,000 c.f.s. to 

about 176,ooo c.f.s. The forebay level was generally maintained at an 

elevation between 159-5 and l6o.o feet m.s.l. except for 3l July when it 

was lowered to 156.2 feet. Tailwater elevations ranged from 84.2 to 76.7 

feet in elevation. 

3. The major July 196o fish counts for The Dalles and Bonneville 

Dams are shown below: 

Species The Dalles Dam Bonneville Dam 

Chinook 22,549 19,923 
Blueback 22,228 17,615 
Steelhead 28,218 44,026 
Shad 59,152 57,962 

Other fish counted at The Dalles were: 2,361 miscellaneous trout; 10,507 

carp, 10,997 chubs, 47,862 suckers, 22,701 squawfish, 136 whitefish, 4,449 

shiners, 3 tench, ll ling, 8 catfish, 124 crappies, 77 bass and 168,953 

lampreys. 

G-4 ( 1) 



4. The fishlock was operated on 12 July 196o for observation by 

fish agency representatives. The demonstration was successful. except 

that fish were seen to move in and out of the lock quite readily 

revealing the need for a trap to retain the fish in the lock after 

entry. At certain times considerable jumping by salmon was also seen 

in the fishlock holding pool. Except as noted above the fishlock and 

approach channel operated very satisfactorily. 

5. Insta.l.lation of tarpaulin shades over the north shore fish 

counting station and visitors observation area ma.de counting much 

easier and cut down the number of fish turning back at the counting 

station. 

6. A carp leaped into and cracked one of the counting board 

hydroscopes. 

7. A power load rejection caused a surge of water down the fish 

ladders on 26 July but it caused very little if any damage. 

8. Hundreds of sea gulls were seen feeding in the water area 

immediately below the spill~. 

9. Early in July the u. S. Fish and Wildlife Service captured a 

number of blueback salmon both below and above The Dalles Dam for use 

in fatigue studies. 

2 Incls. 
1. July 196o Weather and Fish Count Table 
2. July 196o Scrap Fish Count Table 
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WEA'lll~ DATA ~D FISH COUNT 

July 1960 The Dalles Dam Computed 

Air T~. '-later Weather Turb- Total River Precip- Chinook Blue- Silver Chum Hump- Steel 
Ju}7 Max Min Temp Barometer Char. or Day idity Diaa 8 AH1 ita.tion back back head Total 

1 72 56 6J 29.92 Ptly cl~ J.6 321.1 0 1,28) 2,740 2J6 4,261 
2 6J 52 62 JO.OJ Clear 3.6 JJ7.0 0 1,079 2,08J 254 J,416 
3 85 f-0 63 29.96 Clear J.6 J46.9 0 969 1,691 264 2,924 
b 97 ':() 6J 29.89 Clf'ar J.6 Jb3.0 0 lo2 l,JOO 210 2,112 
5 100 fl) 6J 29.79 Clear J.7 Jb0.6 0 530 1,211 19S l,9J6 
6 104 62 ~ 29.83 Clear J.6 JhJ.l 0 l.U.8 l,OR2 195 1,1;95 
7 94 67 64 29.79 Clear J.7 JJ9.2 0 (DJ 1,454 2~ 2,.314 
8 85 1-lJ 6b 29.80 Clear J.6 3b8.8 0 ni 1,290 270 2,271 
9 76 56 6J 29.69 Clear _1.5 J4h.6 0 732 890 333 1,955 

10 BJ 55 ~ 29.73 Clear J.6 J29.b 0 707 740 295 1,742 
11 90 56 64 29.Bb Clear J.8 Jl8.0 0 LJO 726 269 1,h2; 
12 90 62 64 29.8J Clear J.9 Jlf...h 0 h64 837 326 1,627 
13 87 63 64 29.84 Clear J.7 )02.3 0 523 7/.,8 431 1,722 
14 90 62 65 29.85 Clear J.9 287.7 0 h7J 598 4J2 1,50J 
15 96 6J 6S 29.79 Clear b.l 288.6 0 J56 497 428 1,281 
16 106 6J 65 29.R7 Clear h.l 282.2 0 520 567 511 l,~98 
17 95 70 65 29.Bb Clear b.l 27h.5 0 b46 473 652 1,sn 
18 9J 70 65 29.7J Clear 4.2 275.2 0 J70 438 55J l,J61 
19 89 65 68 29.70 Clear J.8 262.0 0 h46 457 749 1,652 
20 88 6J 68 29.69 Clear b.J 266.0 0 729 J89 7J7 1,855 
21 90 ~ 68 29.7J Clear b.4 2AA.h 0 626 295 8J4 1,755 
22 81 58 68 29.85 Clear b.5 2~1.2 0 1,111 3J4 1,176 2,621 
2J 80 56 68 29.86 Clear 4.5 251.J 0 1,046 288 1,818 J,152 
24 9J 55 67 29.~7 Clear b.8 25J.5 0 899 Jl5 l,98J J,197 
25 9b 59 ~ 29.82 Clear b.1 2J5.,, 0 789 172 2,097 J,058 
26 97 70 68 29. 76 Cldy b.o 2.n.o 0 919 118 1, 5'25 2,S62 

0 27 98 69 67 29.BJ Clear h.J 200.J 0 l,12f> 152 2,177 J,h5S I 
+- 28 94 64 68 29.80 Clear b.2 2h2.9 0 1,127 165 3,l4h h,LJ6 
lAJ 29 94 6J! 69 29.70 Clear b.4 210.1 0 920 52 2,005 2,977 

)0 84 70 f.,9 29.65 Cldy 4.5 175.S 0 906 61 2,178 J,145 
31 87 64 68 29.76 Clear 4.6 2i.s.o 0 692 45 1 2679 22416 

22' 549 22, 228 28,218 72,995 



SCP.APFISH \iOUNT 
July 1960 The Dalles Dam Computed 

Misc. Squawfish White Cat- Bull-
July Shad Trout Carp Chub Sucker ti sh Shiner Tench Ling fish head Crappie Basa Lamprey Total 

1 3,828 103 312 1,094 5,769 2,090 29 227 1 27 ~ 452 lJ,932 
2 3,320 151 194 730 5,109 1,692 9 199 15 .a 482 11,904 
3 4,934 151 203 726 4,595 2,015 35 136 5 6 L 1,240 14,0SO 
4 J,597 1L3 219 6u6 3,471 1,445 13 126 lL 1 J,464 13,139 
5 2,283 66 277 872 2,644 1,249 8 199 2,513 10,111 
6 2,551 74 232 592 2,718 1,280 1 177 1 1 5 5 l,no 9,3L7 
7 2,425 49 )86 602 2,281 1,322 515 .J,Lo5 ll,18S 
8 3,189 106 407 548 1,966 1,102 3 427 2 1 s 3 2,259 10,018 
9 1,"'98 l(:{) 325 L90 l,l,u5 1,004 325 5 1,246 6,698 

10 2,249 69 274 405 1, 308 824 152 3 749 6,0JJ 
11 1,516 59 337 313 l,ll9 802 187 1 835 5~169 
12 942 58 45h 454 1,461 499 5 86 2 1 702 4,~ 
13 1,367 114 323 480 1,592 481 3 96 3 1,121 5,500 
14 2,371 79 281 281 1,091 L41 6 62 1 1 9 13 763 5,399 
15 2,275 31 249 104 1,066 446 6 48 l 975 5,201 
16 3,479 45 738 186 1,124 512 6 40 1 1,716 7,847 
17 2,865 61 ~8 127 929 626 67 1 1 4,162 9,487 
18 1,891 54 537 130 1,061 424 1 55 5,795 9,948 
19 2,169 64 545 257 850 336 1 86 5 2,539 6,854 
20 1,901 54 418 301 8115 535 158 5 3,528 7,765 
21 1,373 86 380 224 765 381 133 8 1 J,775 7,126 
22 921 91 237 163 771 323 57 1 4,u20 6,.98L 
23 1,200 75 348 170 573 JOO 5 h5 8 1 9,992 12,n1 
24 591 85 257 122 hSl 357 76 3 6 12,701 14,649 
25 1,275 49 386 ,3 358 362 5 68 3 6 12,165 14,770 
26 563 15 305 129 h35 325 79 l 6 8,060 9,918 
27 627 37 2hl 95 273 268 42 6,187 1,110 

0 2e 589 71 202 177 373 406 118 1 3 8 13,775 15,723 I 
~29 650 55 402 108 431 272 200 5 25,080 27,203 
?30 380 72 242 Bh U49 312 110 1 1 25,0s-2 2fi, 703 
'-"' 31 133 34 l.h6 94 519 __ 2~ ____ _!5_1_ ________ . -- 3 5 Ba090 9i447 

59,152 2)61 _10.rp1 i099T 47,862 22,701 136 4,Lh9 ) 11 4 4 124 77 168,953 327;341 



I DAILY 

Weeth er 

Air Temperetur•: Max. 

DISCHARGE 

(Preceding 24 Heon) 

Powerheuse 

Spillway 

BH Ne. 

Latches 0Den (10100 A. M.) 

FISH 

UPSTREAM MIGRATION 

Chinook Salmon. Except .. Jaclr.s"' 

Chfneek Salnton, .. Jaclr.•" enlr 

Blueback 

Sll1ter Selmon 

Chum Salmon 

Steelhead Treut 

SUB·TOTAL 

Shad 

Ml•cellaneau• Treut 

Car• 

Chub 

Sucker 
Squawfhh 

~ltefl•h 
Iner 

·opp le .. 
· 8 ullhead 

i.~turgeon 
! r- . 
r SUB·TOTAL 

-~--· 

; 
TOTAL ·ALL FISH 

I 
I -- -· .. r--
, Fingerling•, Downstream 
1 

Remark•: 

(R} NPD RF 252 Oct 56 

I 
I 

FISHWAYS REPORT . --------------I .... , T ... .., ... r. .,. I Dete .,. Min. .,. 1 Tvrt.hUtr 

GAGE READINGS 

FOR EBAY TAIL WATER 

c.f.s. Pewerheu•• ft ..... ft ..... 

c.f.s. Splllwer ft.-·· ft. msl 
c.f.s. 

c.f.s. 

SPILLWAY GATE POSITIONS 

1 I 2 I 3 I 41 5 ' I 1 I a l 9 '1 o I 11 I 12 I u I u I u 16 I 11 ha I 19 I 20 '21 I 22123 
I l I 1 I I 1 l 1 l 1 1 I I I I I I I I 

COUNTED THROUGH FISHWAYS 

TOTAL 

I I 
I 

I i 

G-5 



·TO: 
Ma hip 1 e Pa rp o a e P ro j e ct a Branch 

Operations Diviaion 

District: PORTLAND, OREGON 

GENERATION 
GENERATOR GENERATOR 

MWH NUMBER NUMBER 

1 12 

2 13 

3 u 

... 15 

s 16 

6 

7 

8 

9 
-

10 

11 

TOTAL GENERATION 

CONDENSER POWER 
UNIT M W H 

1 

2 

3 

NP P Form 252(Rev.) 
Mor. 1961 

POWER PRODUCTION REPORT 
Month & Year I Reports Control Symbol 

NPPVK - 57 

Project & Location: 

DISPOSITION 

MWH 
LOCAL USE TO 

LOCATION MWH MWH 

STATION 

PROJECT 

NAVIGATION LOCK 

SPILLWAY 

FISHWAY 

BUILDINGS 

ANO GROUNDS 

TO OTHERS 

UNACCOUNTED 

AND LOSSES 

TOTALS 

OTHER DATA 
SUBJECT M W H TIM E D A T E 

5 Minute Peale M. 

Clock Hour P eolc M. 

PLANT FACTOR: 
TOTAL GENERATION I (N.P. Rating X Totol Hours in Hie Month) 

TOTAL IN. SERVICE HOURS (All Units Euept Houu Units) 

NET GENERATION REPORTED ON FPC FORM 4. 

Rem ark 1: 

Di st'l'i bu ti cm: P-roject 
G-6 Enginee.,.-: 

3 



., ,.c. ,._ 110. 4 heir/tit lweaa 1fo. u.lt014.4 

P'EDE•U.L POWER COMMISSION 
M091TML'f Pow1.11 P LA Ill T a 1 Po llT 

11111'1'.LLLSD UP•CTl'T • '1'911 lltlCll'att ....-er f!I ..... •lant u.n.d llilMlld --- total D1••Pla1& ftUq of ..-.nton •elu11 ... f!I amllary or llouM unit.a ."" .. .. IMludll - ldd!U-. N«lrw>llllt.I, M' ,..,..U~ a1a1& "'°"" or• "'"'" Hde, U.. kllowau -l. Ml.&IN and app-.ia11& MMI ~ •Clb cbul,. N• pluu 
... Id ......... Jf 1>1ul Ml ...,._ lll&d lh• - and ldd191 II lllU"'*'-· 

GJDtZ:a.lTIOPf • ~ Ml .-..u1111 1.- 1 ... UM' b1 _, pl111t m 11r1111&1'7 -.;iuiomMt• b7 ••'- Pl"'., and br l:am KIDd fll :r....1 - ...,~neu•. b1Col.lm1-
• Ulrd1& -1.. .... hMI ltl. uc.unJ 1u or rt.Mr <!.111«1!11. Pi- 11•• •U•HIM U •ad fl.au,_ lft DOt n•llallla. 

J'Om.. 001'111Ull&D • -..Or\ UUll1 or •tlmat-2 amOWll. Ill fuel ulllid ilt 1mer•ll'll •ltd.tit -..:r !ncliHllq r~.i !or maui~ Ill tlalldb1 """'!°'. &epcft "'_,.. .. 
_... uU • 111111\ llM, U pl. bbl., M' Md. 

J'Om.. ITOCS:ll • Dlhr -1 and fuel oil beld for eltieuie _,..,. 1111ent10L tneludtn1 "'l'Ul&r ICodu at pl111t and 1ll can or befl• at pl&Dt •ll•. Amoua&I Mid ID 
..cni '"""" nr'<lll dlllW4 be laeluded wt~ 11>11roprtai.. DOI& a..p.,n t.o _,_l •bol• llAll 

REPORT FOR 

UNITED STATE.$ ARMY ENGINEERS 
241 OCTOBER 1960 

BONNEVILlf t OREGON 
3,_tr "IC 

--+ PLEASE RETURN ONE COPY BHORE THE 1 OTH OF THE MONTH 

PL.&..NT N ilO PB.Uill MOVElt TTP& Hl~TALUl:D NET 01:1""ERATJON 
rt1El. PO• (;ENDlATlOW 

.a.ND AND C'~l'Al"ITT INCLl.'D:so STANJ:>llY IEJll.VICI: 
(Name-l"'lat"° RaH.nfP B.11..0W~TT HOl'"BB 1'1•ar•• lbon TOil: 4::1 Gal .bl ltd'. 

CODlt NUVBltJUI J(J1'iD OF Jl't:EL lll:JLOWATT!I -· Con1urrte<I Du:rtnsr Month Sto<I•• ll:l>d or lfontr. 

l°"NEV1ll£ 92 WATER PWR .,.,,019,961 ,, 7 1 640'»001 ,181400 

-

·---- - -;- -

·- --------- -

- ------ ·- r -----

..-----·- -·- - -· ·------

---t--1 .. --·--r 
i 

-r I I 

' I ,_ --·-" i -· ·-·- ---··-·f --·------ ------
I 

I I 
-t--· 1 ----- i" . ------- - ·--

i 
1.. i I I ______ ,. ____ -

------- i· - . t I - --- ·- --- --·--

I 
' I ___ J I l 

-·4 l .i - ---- ---- --- + -------
I l i ! I 

___ I . I I 
! __ l -··- - -- - - -~ ---- - .. _..,.. 

'1.EASE REPOR~ CAP"·;:: Ii ~ CH .:1_:- .. '-:,[:, SEE !NSiRUCTICNS 
.... -----. -------- -·-
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