
, f \,/ , •• ,' , ~ " 1 f r ... 
• 1 I .. j .. ,. t::, .) I ~ 

" '.
v 
' ~ OlJRC E II BRJ\RY 
.r . 

IN TY C JlJNT: LlBP.AR 
WEA VEF. VTU. " CA 

TRINITY RIVER DIVISION 

FEATURES 


OF THE 

CENTRAL VALLEY PROJECT 


I Technical Record of Design and Construction 
~-

Volume I--Design 


Volume II--Construction 


VOLUME I 

~ITED STATES DEPARTMENT OFTHE INTERIOR ' 

~[jREAU OF RECLA:\IATIO~ 

?-­

A Water Resources Technical Publication 



( 




CENTRAL VALLEY PROJECT 

Trinity River Div ision, California 


General Iniorrr.ation 
The Trinity Ri ver division is the name given to a group of structures all oi '.vhich are either physically 
or hydraulically interconnected for the purpose of transmountain dive!.'sion o{Trinit~ River water. The 
Trinity Rive r division is in the Bu r eau 's Central Valley project and IS locatea m Tnmty and Shas ta Coun ­
ties or northern California. The Trinity division plan provides for the regulation and control of Trinity 
River and for the trans b'asin dive :·sion of s urplus Trinity River water to tile Sacramento River to aug­
ment the supply and utilization of water in the Central Valley pro ject. 

Utilization of the power potential is accomplished at four generating stations, consisting of Trinity, 
Lewiston, Clear Creek, and Spring Creek Powerplants. Operation of the power system is integrated . . 
with the Central Valley project through the facilities of Keswick Powerplant. Energy generated atTnmty, 
Clear Creek, and Spring Creek Powerplants is conveyed to the Keswick Switchyard for distribution in the 
Central Valley project transmission system. Power generated at Lewiston Powerplant is intended pri ­
marily for local utilization. 

Trinity Dam 
Location: About 8 miles (13 kilometers) north of Lewiston, Calli., on the Trinity River 

Type: Zoned earthfill 

Constructed: 1957-1962 

Reservoir: Clair Engle Lake 


Total capacity to top of active conservation level, elevation 2370 (722.4 meters): 2,447,654 acre-feet 
~. (3,019, 181,000 cubic meters) 

Active capacity: 2, 135,023 acre-feet (2, 633 551, 000 cubic meters) 
Surface area: 16, 400 acres ( 6, 637 hectares)

l 

Maximum reservoir elevation: 2387 (727.6 meters) 
Dam dimensions: 


Structural height: 537.5 feet 063.8 meters) 

Top width: 40 feet (12. 2 meters) 

Maximum base width: 2,680 feet (816.9 meters) 

Crest length: 2,600 feet (792. 5 meters) 

Crest elevation: 2395 (730 meters) 

Volume: 29,250,889 cubic yards (22,364,000 cubic meters) 


Outlet works: 
The outlet works has a desian capacity of 7,200 second-feet (204 cubic meters per second) at a water 

surface elevation 2370 (72~. 4 meters). It consists of a concrete intake structure with diversion inlet, 
a concrete-lined 28-foot-diameter (8. 5-meter) tunnel with a gate structure and shaft housing a 10-foot 
(3. 05-meter) by 20-foot (6 . 1-meter) fixed-wheel gate, a 28-foot-diameter (8. 5-meter) concrete con­
duit, a concrete control house for two 84-i11Ch (2. I-meter) ring-follower gates and two 84-inch (2. 1­
meter) hollow-jet val ves, a concrete stilling basin and an outlet channel. A 16-foot-diameter (4.9­
meter) steel penstock extends from the gate structure to the powerplant manliold, and an ll-foot 3-inch 
diameter (3. 4-meter) steel outlet pipe extends from the powerplant manifold to the outlet works con­
trol house manifold where the manifold branches to two 84-inch-diameter (2. 1-meter) pipes. 

Auxiliary 	outlet works: 
The auxiliary outlet works has a capacity of 2, 520 second-feet (71.4 cubic meters per second) at a water 

surface elevation 2370 (722.4 meters). It consists of a concrete intake structure, a 7 -foot-diameter 
(2. I-meter) concrete conduit, a concrete-lined 7 -foot-diameter (2. I-meter) tunnel to the gate chamber, 
which houses an 84-inch (2. I-meter} ring-follower gate and an 84-inch (2; I-meter) jet-flow gate, and a 
concrete-lined 8=foot (2. 4-meter) ovate tunnel from the gate chamber to the spillway tunnel. 

The intake structure has embedded stoplog guides and seats to provide for future installation of stoplogs. 
Because of the probable excessive depth of water, it is very unlikely that the intake structure will ever 
be closed with stoplogs . 

Spillway: . 
'The spillway has a capacity of 22,400 second-feet (634 cubic meters per second) at a water surface ele­

vation 2387 (727.6 meters). It consists of a 54-foot-diameter (16. 5-meter) uncontrolled morning~glory 
concrete crest structure, a concrete-lined 20-foot-diameter (6. 1-meter) inclined shaft and tunnel, a 
concrete chute, and a concrete flip bucket. The auxiliary outlet works discharges into the spillway 
tunnel approximately 1,000 feet (305 meters) upstream from the lower portal of the spillway tunnel. 

Trinity PowerDlant 
Location: Immediately downstream from Trinity Dam about 8 miles (13 kilometers) north of LeWiston, 

Calif . 
Constructed: 1960-1963 
Structure: Indoor type; reinforced-concrete substructure and intermediate structure; superstructure of 

structural-steel framing with reinforced grouted brick masonry walls and metal siding; 
. 	 built-up roofing on wood sheathing; metal doors and windows; 300-ton (272-metric-ton) over­

head traveling crane. The structure is about 141 feet (43 meters) long, 122 feet (37 meters) 
wide, and about 126 feet (38 meters) above the lowest point in the foundation. 

Generators: Two 55, 555-kv. -a., 90 percent power factor, 13,800-volt, I,ertical-shaft, 200-r . p. m., 
alternating-current, hydraulic-driven generators. The two generators are paralled at 
generator voltage, and connected to three 23,220/30,960/38,700/ 43, 333-kv. -a. , 13.2- to 
630-grounded 'Nye/1 32. 8-kilovolt, single-phase, outdoor power transformers through gen­
erator voltage Circuit breakers. 



Turbines: T-.'iO ve :-ti cal- :,: haf~, Franc is-ty ; e, each 35, 000 horse;: o',';er at '; 26 - foot (~ 22. 8-m ete!:') head, 

·.'Iith hl:;h-head r unner ; 70, COO ho r'se l=,olJleJ' a~ J :)-!-:c ot (10 ;'. ~ -mete,) head with IO.ii-heaci 

~' !...: nn -2 ~· 

Lewiston Dam 
Location: On T rinity River, appro;dmately 1 m lie (1. 6 kibmete,s) north of Le',viston, Calif. 
Type: Zoned earthiill 
Construc~ed: 1 \; 61- l~ 63 
Rese r 'Joir: Lewiston 


Total capac:ty to ac tive conservat ion level, elevation :i.~ V6 (579 .7 mete :'s): 1";, 6eO ac:-e-f eet (13, 083, GOO 

cubic me te rs) 


Active capacity: 2,890 acre-feet (3, 565, 000 cubic mete!:'s) 

Surface area: 750 acres (303.5 hectares) 

Maximum reservoir elevation: 1902 (579 , 7 meters) 


Dam dimensions: 

Structu ral height: 91 feet (27, 73 mete rs) 

Top width: 25 feet (7.62 meters) 

Maximum base width: 430 feet (131. 06 meters) 

Crest lenGth: 754 feet (229, 8 meters) 

Crest elevation: 1910 (582,17 meters) 

Volume: 403, 477 cub ic yards (308, 47 8 cubic mete !:'s) 


OuUet works: Located in lett dam abutment and cons ists of a concrete intake struc ture, a 4-foot-diameter 

(l22-centimeter) conduit, a gate chamber, and an 8- foot-diameter (24, 4-meter) horseshoe 

conduit 


Capacity: 320 second-feet (9. 06 cub ic meters per second) at elevation 1902,0 (57\;.7 meters) 

Spillway: Located in right dam abutment and consists of a concrete-chute-type structure 65 fee t 6 inches 


(199.6 meters) wide, controlled by two radial gates 

Capacity: 30,000 second-feet (849 . 5 cubic meters per second) at elevat ion lS02 . 0 (579.7 meters) 


Lewiston Powerolant 
Location: Immediately downstream from Lewiston Dam 
Constructed: 1961-1963 
Structure: L'1.door type, reinforced concrete; structure also contains river ouUet regulating gates. The 

structure is about 27 feet (8 . ~ meters) in length, 23 feet (7 meters) in width and 37 feet 

(l1. 3 meters) above lowest point in foundation 


Generator: One 438-kv. -a., 480-volt, 80 percent power factor, 600-r. p. m., altemating-current, 

ve rt ical- shait, hydraul ic -d riven generato r 


Turbine: Vertical-shaft, Francis - type, nameplate rating of 525 horsepower at 60-foot (l8. 3-meter) head 


Clear Creek Tunnel 
Location: Becween Lewiston and Whiskeytown Reservoirs 
Constructed: 1957-1962 ( 
Length: About 10.8 miles (17.4 kilometers) or 56,668 feet (17,272.4 meters) " 
Diameter: 17 feet 6 inches (5.33 meters) circular--concrete lined throughout except for 385 linear feet 

(117 . 3 meters) of 15-foot 8-inch diameter (4. 8-meter) steel plate lining at ouUet end 

Capacity: 3,200 second-feet (90.6 cubic meters per second) 


Clear Creek P owerolant 
Lecation: At downstream end of Clear Creek Twmel, approximately 15 miles (24 kilometers) northwest 

of Redding, Calif. 

Constructed: 1960-1963 

Structure: Indoor type, reinforced-concrete substructure and intermediate structure; superstructure of 


structural-steel framing with reinforced grouted concrete block masonry walls and metal 
siding; built-up roofing on wood sheathing; me(al doors ' and windows; 300- ton (272-metric-ton) 
overhead traveling crane 

Generators: Two 74, 444-kv. -a. , 90 percent power factor, 13, 300-volt, vertical-Shaft, 225-r. p. m., 

alternating-current, hydraulic-driven generators. The two generators are paralleled at 

generator voltage and connected to three 35,000/ 46,667/ 58, 333-kv. -a., 13.2- to 230­
grounded wye/ 132. 8-kilovolt, Single-phase, outdoor power transfo rmers through generator 

voltage circuit breakers . 


Turbines: T wo vertical-shaft, Francis-type, each with a nameplate rating of 93, 500 horsepower at 535­
foot (l63-meter) head 


Clear Creek Switchvard 
Location: About 340 teet (l04 meters) southeast of Clear Creek Powerplant 
Initial installation: Terminal facilities for a 230-kilovolt single circuit from Trinity Powerplant; a 230­

kilovolt single circuit from Clear C::-eek Powerplant, and for two 230-kilovolt cir ­
cu its to Keswick Switchyard, utilizing four bay positions and a bus .tie bay; power 
circuit breaker in bus tie bay, and disconnecting switches in others 

Ultimate installation: SWitchyard area is s ufficient to accommodate seven ~30-kilovolt bays, three 115­
kilovolt bays, and a 230- to 115-kilovolt transformer bank 


Whiskeytown Dam 
Location: On Clear Creek, approximately 10 miles (16 kilometers) west of Redding, Calif. 

Type: Zoned earthfill 

Constructed: 1960-1963 




Reservoir: Whiskeytown
Total capacity to normal operating level, elevation i210 (368.8 meters): 241,086 acre - feet (287, 392, 000 

cubic meters) 

Active capacity: 213,554 acre-feet (263,419,000 cubic meters) 

Surface area: 3, 220 acres (1, 303. 1 hectares) 

Maximum reservoir elevation: 1220.5 (372 meters) 


Dam dimensions: 

Structural height: 281. 5 feet (85.8 meters) 

Top width: 30 feet (9. 1 meters) 

Maximum base width: 1,492 feet (454.8 meters) 

Crest length: 4,070 feet (includes dikes), (1,240.5 meters) 

Crest elevation: 1228.0 (374.3 meters) 

Volume: 4,535,094 cubic yards (3,467,000 cubic meters) volume includes dike 


OuUet works: Located in left dam abutment and consists of a concrete intake structure with a 19-foot­
diameter (5. 8-meter) pressure tunnel, a gate chamber, and a 19-foot-diameter tunnel 
housing ouUet pipes. An upper level intake system has an intake structure, 6-foot ­
diameter (1. 8-meter) vertical shait, then a 6-foot-diameter ( 1. 8-meter) horizontal tunnel 
and gate chamqer. ' 

Capacity: 900 second-feet (25.5 cubic meters per second) at elevation ~1l0. 0 feet (338.3 meters) 
Spillway: Located ill left dam abutment and conslsts of a concrete glory-nole inlet structure, a 21-foot­

diameter (6. 4-meterl tunnel, a flip bucket and an ouUet chanrlel 
Capacity: 28,780 second-feet (815 cubic meters per second) at elevation 1220.5 feet (372 meters) 

Spring Creek Power Conduit 
Location: Between Whiskeytown and Keswick Reservoirs 
Constructed: 1960-1963 
Lenglf-): About 3.1 miles (5 kilometers) 
Diameter: 

Tunnel 1- - 8,062 linear feet (2, 457.3 meters), concrete lined to 18 feet 6 inches (5.6 meters); 232 linear 
feet (70.7 meters) at ouUet end, steel lined to 17 feet (5.2 meters) 

Tunnel 2- -220 linear feet (67 meters) at inlet end, steel lined to 17 feet (5. 2 meters); 3,015 linear feet 
(919 meters) concrete lined to 18 feet 6 inches (5.6 meters); 1,165 linear feet (373.6 meters) at ouUet 
end, steel lined to 17 feet (5.2 meters) 

Tailrace tunnel--567 linear feet (173 meters), horseshoe, concrete lined to 21 feet (6.4 meters) 
Structures: 


Tunnel l--Ungated intake facility and emergency gate structure 

Rock Creek Slphon--About 3,090 linear feet (942 meters), steel lined to 17 feet (5.2 meters), blowoff 


arid turnout facil ities for domestic water supply to tovm of Redding 

Tunnel 2--18-inch-diameter (45. 7-centimeterl air vent, surge tank and penstock valve structure 

Tailrace tunnel--Inlet and ouUet structure 

Capacity: 3,600 second-feet (101. 9 cubic meters per second) 


SprL"lg Creek PowerDlant 
Location: At west bank of Keswick Reservoir, about 1. 5 miles (2.4 kilometers) northwest of Keswick Dam 

and Powerplant 

Constructed: 1960-1964 . 

Structure: Indoor type; reinforced-concrete substructure and intermediate structure; superstructure of 


. 	 structural-steel framing with reinforced grouted concrete masonry walls and metal siding; 
built-up roofing on wood sheathing; metal doors and windows; 300-ton (272-metric-ton) over­
head traveling crane 

Generators: Two 83, 333-kv. -a., 90 percent power factor, 13,800-volt, vertical -shait, 225-r. p. m., 

alternating-current, hydraulic-driven generators. The two generators are paralleled at 

generator voltage and connected to three 34,800/46,400/58,000/65, OOO -kv. -a., 13.2- to 

230-grounded wye/132. 8-kilovolt sL'1g1e-phase outdoor power transformers through gen­

erator voltaae circuit breakers: 


Turbines: Two vertical-sh3£t, Francis-type, each with a manufacturers rating of 105,000 horsepower at 
544-foot (166-meter) head 

Sprina Creek Debris Dam 
Location: On Spring Creek, about 1. 8 miles (2.9 kilometers) northwest· of Keswick Dam and Powerplant 
Type: Earth and rock fill 
Constructed: 1961-1963 
Reservoir: Spring Creek Reservoir 

Total capacity to top of active conservation level, elevation 795.0 (242.3 meters): 5,874 acre-feet 
(7, 246,000 cubic meters) 


Active capacity: 5,812 acre-feet (7, 169,000 cubic meters) 

Surface area: 87 acres (35.2 hectares) 

Maximum reservoir elevation: 809.5 (246.7 meters) 


Dax. dimensions: 

Structural height: 196 feet (59.7 meters) 

Top width: 30 feet (9. 1 meters) 

Maximum base width: 1,040 feet (317 meters) 

Crest length: 1, 110 feet (338 meters) 

Crest elevation: 816 .0 (248.7 meters) 

Volume: 1,891,279 cubic yards (1,446,000 cubic meters) 


OuUet works: Extends up the face ot the dam to provide for raising the intake sill, and includes a 6-foot­
diameter (1. 8-meter) circular conduit, a gate chamber, a stilling basin, and an ouUet 
channel 

Capacity: 710 second-feet (20.1 cubic meters per second)
( 
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Spillway: Consists of an approach channel, an unc ontrolled chute- type spillway, 25 feet (7.6 meters)wide, a s tilling basin, and a channelCapacity: 5,260 second-feet (148 . 9 cubic meters per second) 

( 

Note: lv'ietric equivalents are in parentheses ( ) . . See appendix I for conversion factors and appendix Kfo r conversion diagrams. 



PART I--INTRODUCTION 

CEAPTER L HISTORY AND DESCRIPTION 

1. Tne 'Tr'inil'l RivE!' Division. The Trinity River division (figs. 1 and 2), a multiple-pu!'pose devel­
opment in T!'inity and Sr,2.sta Counties of north\Vestern California, will provide irrigation, po\Ver, recre­
ation, iish and wildlife conservation, and water quality control. Tne Trinity Rive!"' division is an integral 
part of t:-:e Central Valley project. 

r;:-:le develop!"Tlent i'1cludes as a rr.ajor storage feature Clair Engle Lake (for!"Tlerly Trinity Reservoir), 
with a capacity of about 2-l /2 -million acre-feet, to store waters of the Trinity River. Releases from the 
reservoir will be utilized by a 100, OOO -kilowatt powerplant which will in turn supply much needed electri­
cal eneqy to northern California. Downstream releases from the dam or power plant will be reregulated 
in a srr,all ,eservoir formed behind the Lewiston Diversion Dam. It is at this point that the Trinity River 
waters are separated into appropriate quantities. Lewiston Dam contains outlets to release adequate water 
to meet downstream requirements of the Trinity River basin, including those of the important Trinity 
River fishery. Energy in these releases is converted to electrical power by the smail (350-kilowatt) 
Lewiston Powerplant. 

Water not needed in the Trinity River basin will be diverted through the Clear Creek Power Conduit to 
the 134, OOO -kilowatt Clear Creek Powerplant and then into the 241, OOO-acre-foot WhiSkeytown Reservoir 
on Clear Creek, a tributary of the Sacramento River. From Whiskeytown Reservoir the diverted Trinity 
River water and any surplus water obtained from Clear Creek will be released through the Spring Creek 
Power Conduit to the 150, OOO -kilowatt Spring Creek Powerplant with final discharge being into Keswick 
Reservoir on the Sacramento River, and also eventually south to that portion of the Bald Hills area which 
lies north of Cottonwood Creek. 

By proper distribution of the Trinity division water supply usable for irrigation, and making n:aximum 
use of return flows and available surplus flows, a yield of 1, 422,000 acre-feet per year should be avail­
able to help serve expanding requirements of the Sacramento Canals unit, lands in the Delta-Mendota 
Canal service area, Shasta County, and other areas of the Central Valley project. 

2. Need for the Project. Toe Trinity River basin encompasses an area of about 2, 965 square miles 
lying between the northernmost part of the great Central Valley and California's north coastal area. The 
Trinity River is a 130-mile-long tributary of the Klamath River which flows westerly into the Pacific 
Ocean. 

Each year, hundreds of thousands of acre-feet of water, which could be developed for irrigation and 
hydroelectric power, flowed down the Trinity River and were lost into the sea . 

• 1 Investigations concluded that the fullest and most economiC conservation and utilization of the water~ 
resources of the Trinity River for the widest possible public benefit would be obtained by the diversion of 
surplus water into the Central Valley basin. Toe water thus diverted could be put to beneficial use for 
irrigation in the Central Valley without impairing in any way consumptive requirements within the Trinity 
and Klamath River basins. Hydroelectric power essential to the industrial growth of the northern 
counties and the entire State could be produced by dropping the water some 1,800 feet in the 20 miles 
between the Trinity and Sacramento Rivers. (See hydraulic profile of the Trinity River division features 
in figure 3.) 

(a) Irrigat ion /leeds. - -Surplus Trinity River water is needed to assist in meeting the expanding 
requirements for water in the Central Valley of California. It is needed to help place into maximum crop 
production thousands of acres of farmland now restricted by inadequate supplies of irrigation water. Tne 
increased production of foods and fibers is needed to meet the requirements of the growing population in 
California. 

Among the areas in the Central Valley suitable of early development, and for which additional irri­
gation water supplies were required, are lands adjacent to the Sacramento River, including the Cow 
Creek unit of the Trinity River division, Bald Hills area of southwestern Shasta County, the Sacramento 
Canals unit of the Central Valley projectll and lands along the Delta- Mendota Canal. The Sacramento 
Canals unit involves both sides of the Sacramento River, and ultimately should place over 200,000 acres 
of land in the Sacramento Valley under irrigation. 

Because of failing ground-water supplies, portions of the southern San Joaquin Valley were in im­
mediate need of supplemental irrigation water. To meet this need, the Central Valley project, as 
initially authorized, provided for the construction of Friant Dam to store waters of the San Joaquin River 
and transfer them south through the 160-mile-long Friant-Kern Ca."1al. ThiS, however, precluded future 
use of San Joaquin River water for irrigation along the lower portion of the river. Therefore, stored water 
released into Sacramento River is carried across the Delta, then along the west side of the San Joaquin 
Valley by the Delta-Mendota Canal to Mendota Pool where it restores the flow of the San Joaquin River. 
The Delta-Mendota Canal, extending from the Tracy Pumping Plant in the Delta, 117 miles up t.he San 
Joaquin Valley to the Mendota Pool, was designed to convej' an average of about 800,000 acre-fEet of 
water per year to the Mendota Pool to meet the exchange contract demands of lands formerl:! irrigated 
from the San Joaquin River. In addition, the canal was constructed with provision of capacity for ft:tw'e 
use. 

l/Public Law 839, 81st Congress, 2d Session." 
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Figure 1. - -Trinity River division features- - Artist's conception . P416-D-43865 
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Figure 2. --Trinity River division features location map. Frcr.1 drawing No. 416-0- 2685 
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F igure 2. --Trinity River divis ion features location map. From drawing No . 416-D-2685 
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(b) Need for Hydroelectric Energy. - -All of northern California is in need of increasing amounts oi 
elec'::cic power for iarms. homes, ar'.d rapidlj developing industries. An i:1creasing population, more 
i:cl"i~ation pU:i'.ping, and expanding ir.dus tries are placinq a burden on e:<is ti:1:; ;'acilities. Additional cor.­
struc::'on of generating and transr:iission wor:,s is r.eec.ed to assure a long-,ar'.ge power supply. Depenc. ­
a'cle capacity margins are below those cO:1sic!ered adequate to meet the expected load growth. 

Maxir:wm development of hydroelect:cic plan.ts making use of rene'!!able water resources is desi,able 
for conservation of d',lIindling fuel reserves. Generation at the hydroelectric power i:1stallations discussed 
in tris publication corresponds to L':e consurr.ption or over 2,000,000 barrels oi f;.lel oil eacr. year in 
stea:-::-electric powerplants. 

3. Tne Trinit'l Ri '/er Basin. (a) Climate. --PreCipitation in northew California, including the Tririty 
River basin, results primarily from frontal storms. Westerly winds movin:; in from the coast carry with 
L'1em the nur.:erous storm fronts which originate far out over the Pacific Ocean. Tnese storms, occur­
ring primarily durL'1g the winter months, are forced to rise and lose their moisture by the topographic 
barrier formed by the mountains of the upper Trinity River basin. T.rte average annual precipita tion in 
the upper Trinity River o2.sin varies from about 40 inches near Lewiston to nearly 80 inches at some of 
the higher elevations. Precipitation falls in the form of snow in tr.e higher elevations and this results in 
a snowmelt pattern of runoif at the stream gaging sl.2.tion near Lewiston. The lower portion of the basin 
receives most of its precipitation in the form of rain, which is typical along the Coast Range. 

In general, l"1e climate of the area is mild. Tne average annual temperature at Weaverville, the 
county seat, is 53.2° F.; extremes have varied from a minirilum of 30 below zero to a maximum of 113 0 F. 

(b) History. - -Tne remoteness of the area from industrial and market centers and the fluctuatina 
derr.ands for tr.e basin's raw materials have had a marked iru1uence on its history. A century ago, soon 
after the discovery of qo ld on the American River, gold was discovered in the upper Trinity River basin. 
As a result, gold seekers invaded the area and founded several small towns, some of which have sur'lived 
to the present. Trinity Center, for exar.;ple, was an important supply center and stage stop on the old 
California-Oregon trail , Ute main line of commerce between the two States before the railroad 2.long In.e 
SaC:'amento Rive:- was completed in the 1880's. 

(c) Populat ion. - -The population of the area and its sources of livelihood have varied considerably. 
As the placer operations ior gold were either worked out or became uneconomical, some of the residents 
left the country while oL'1ers turned their efforts toward deve loping other natur2.l resources, inc luding 
various mi:1eral deposits, timber, and agriculture. T ne gradual c~ange frorr. mining to the development 
of these resources resulted in a more stable population. 

During World War II, m2.ny people left the basin for military service and for defense industrial 
work. Tnis outward rr:igration was sor.:ewilat replaced 'oy entry of L"1ose interested in the development of 
the basin's crit~cal mine::-2.1s, particularly ch::-omites and manqanese. AnoL'1er factor of b2.lance Wa55 the 
growth of logg;.r.:; cper:;"ions. Since \\forld War II the population of tile basin has grown slowly but ste2.dily 
as a result oi :':1crease::i logging operations and establishme!".t oi forest products ind~stries. L'1 the 
30-year period, 1930 to 190Q, population of Trinity County increased frorr. 2,800 to 9,700. 

The basin is still only sparsely settled. Most of Lh..e population is ce:1tered it:. L"1e small communities 
of HayforK, Weaverville, and Lewiston. Tne largest of these communities is Weal/erville, with a popu- ' 
lation of about 1, 700. 

(d) Economy ., --The economic base for the uper Trinity River basin is founded upor. tl,e utilization of 
its natural resources. Tnis sp2.rsely populated area, with settlerr:ents virtuaily surrounced by forests, 
retains SOr:1e aspects cf a frontier. LivestOCK raising, minin:], and lurr:oerir.g are the chief inc:J.stries. 
T:e prol/:;,sion of goods and services to local resider:ts, vacatiOnists, and sportsrne:l. comprises the 
rerr:ainder oi t!1e economic '::lase. Industr~al deve loprr:ent of the basin, however, has beer'. limited and 
largely dependent upon the marketing oi l':e region'S raw rr.aterials. 

With the exception of gold minir.g and t!1e utilization of 2.gricultural lar.d, ti1e resou::-ces of tile bas~n 
are virtually untouched. Chief of these is water, but tirr:ber, :-ninerals, and recreation a::-e fertile fields 
for econooic expansion. Increased capital investment and i:-nprol/ed highwa;/s and roads '.'.'ill acc:ele::-ate 
the developr.:e:1t of these resources. A basic requirement for continued development, however, is 2..'1 
aoundant supply of power 2.t lower cost than energ'j now avall2.ble (1957), A higher level and permanent 
i:1c::-ease in tr.e ~orest products industry can be accorr.plished unde::- a program of sustained yield manage­
rr:ent. The e:<istence of a large supply of saw timbe::- in the area offers raw materials for industrial devel­
op"".ent. Loc2.l srr.elti!'.g a::c: processing of ti'.e region's mir,erals cor.stitute important industr:al possibil­
ities. Tourist and resort establishmer.ts, now profitable outlets for retail and wholesale trade, 2.re 
expected to expand with an increased developrr.ent of the recreation resource. 

Ag::-icultur21 activity in the basin is limited by rough topography and extensi'le forests; oppo:-tunities 
for de'/elopmer.t of i::-r iq2.tion wit:'.in tt.e basin a::-e '/er:; li.T:ited. 1.-:e Trinity River basin will ber.efit froe: 
the transca55in di'lersion prirr.aril :; tr.rouqr. inc::-eases in available 10c2.l power supply which will :-na'"e 
possible U:e expans ior. of extractive and processin;J i:1dustr:es; and through de'/e loprr.ent of fac:lities for 
tou:-ists and rec:-eationists L'1at will result from the c:-eation of two lakes on Trinity River and one on 
Clear Creek. 

4. Clear Creek and T::- init'! Ri'/e:-. The Trinity River ~s one of U:e ori::cioal tributaries of U:e iGar::at:: 
River and drains an area oi 2, 965 square miles. T::e average ar_'1u2.l rUnoff (usir.g 30-:;ear a 'lerages fror:: 
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Oct. 1921 through Sept. 195U of Trinity River at its confluence with t!':e Klamath River is about 
4,000,000 acre-feet, or about one-third of the Klamath flows discharging into the Pacific Oce2.I!. The 
uoper portion of the Trinity River basin above tr.e proposed point of transQasin diversion drai:ls about 713 
square miles whicr. contributes an average annual runoff of about 1,075, )00 acre -feet. 

Required reieases past Lewiston damsite are estimated to be 171,000 2.cre-feet annually (120,000 for 
fish and 50, 00) spill), as co:-npared to 2.n average runoff at that point of o'ler 1,000,000 acre-feet, thus 
leaving a large proportion of the runoff surplus to the basin . 

T.-.e greater port:on of upper Trinity River runoff occurs during the late winter and early summer 
mont~s , as is typical. or" snowmelt streams. Roughly 75 percent of tLe r ·..;.:-:ofi thus occurs during the 
mont:Js of February throug:J June. 

Clear Creek, the other strea.rn with which the development is directly concerned, a minor tributary of 
the Sacramento River, has a drainage area of about 228 square miles above the gaging station at Igo. The 
Igo gage, which is maintained by the Geological Survey, is located about 10 miles above the confluence of 
Clear Creek with Sacramento River. The average annual runoff at this pOint was estimated to be 
227,000 acre-reet. The corresponding average annual flow of C:lear CreeK at Whiskeytown damsite, which 
is about 6 miles above the Igo gage, was estimated to be 194,000 acre-feet annually. 

5. Use o! Trinit'l River and Cle2.r Creek Prior to Pro ject. While the water resources of Trinity 
River and Clear Creek had not been developed appreciably prior to construction of the Trinity division 
features, some water had been used in Li1e past for mining purposes and a small amount was being used 
for irrigation. There were no storage reservoirs within either the Trinity River or Clear Creek basins; 
consequently, all of the hea",;! winter and spring runoff was wasted to the ocean. 

Preliminary studies indicated that the existing consumptive use of water within the Trinity and lower 
Klamath River basins Vias small and would remain small in relation to total flows available. There are 
no major diversions from the rivers below Lewiston. 

The prinCipal need for a substantial flow in the Trinity River at the present time is to support the 
fishery resources, particularly the salmon and the sports fishery, and to maintain the aesthetic value of 
the stream. 

The principal existing diversion works on Clear Creek were located at the Seltzer Dam about 4 miles 
downstream from the Igo gage. The dam is a concrete gravity structure about 18 feet high with a maxi ­
mum possi"cle diversion capacity of about 15 second-feet. This diverSion is used to irrigate a small 
acreage and to furnish water for a small millpond. 

6 . Integrated Ooeration with Other Features of Central Valley Proiect. Shasta and Folsom Reservoirs 
within the Sacramento Valley basin are operated coordinately to meet the reqUirements for irrigation, 
municipal and industrial uses, navigation, fish protection, and power production as well as for control of 
floods. Toe addition of Trinity River water and Clear Creek water to the Central Valley project intro­
duces an average (30 -year average) additional water supply of about 943,000 acre-feet each year and 
additional hydroelectric powerplants of 384, 350-kilowatt capacity. The geographical location of the new 
features as related to Shasta, Keswick, and Folsom Dams and ReserVOirs, enhances the possibilities of 
excr,anging both water and power among the various features, thereby providing much greater flexibility 
in the operation of the whole system. The location of the Trinity system is particularly advantageous, 
for Trinity releases not only are able to supply water to areas of demand below Keswick, but in so doing 
can generate apprOximately three lirr.es the amount of hydroelectric energy which would be produced if 
the same amount of water were released from Shasta Reservoir. This, of course, is due to the fact that 
the Trinity system has about three times the power head of Shasta Powerplant. 

In addition, the location of the Triplty system makes possible the routing of the Trinity transbasin . 
diversions, as well as Clear Creek diverSions, ttrough Keswick Powerplant for the generation of addi­
tional energy without the expenditure of additional funds for generating facilities. Although, during 
extremely wet years when Shasta Lake is spilling, there will be more flows past Keswick Dam than can 
be utilized by Keswick Powerplant, the occurrence of such conditions will not be frequent and will :lot 
adversely aifect tr.e plan of integration . 

The construction of the Trinity Reservoir to store winter surplus runoff, and the completion of the 
transbasin diversion tunnels to convey Trinity River water to the Central Valley basin,will increase the 
irriga[ion yield of the Central Valley project . Whiskeytown Reservoi!" will regulate Clear Creek flows, 
rerequlate water releases from the Clear Creek Power Conduit, act as a ioreoay for the Spring Creek 
Powerplant, serve ultimately as a diversion reservoir for a potentially irrigable area along Cottonwood 
Creek in Shasta County, and also hold a substantial reserve ior irrigation when needed during critical dry 
years. 

7. Authorization. The Trinity River divi.sion, Central Valley project, was authorized on August 12, 
1955, by the 8<1t~ Congress , 1st SeSSion, Chapter 872 (All 69 Stat. 719, Public Law 386) and by the 
Secretary of the Interior pursuant to Section 9a of Reclamation Projec:' Act of 1939, January 2, 1953. 

A. Features of the Trinitv Divisio" 

8 . General. This technical reco:-Q presents det8.iled infor:-nation 0:: Trinity Dam and POl}lerolant 
because of their classification as major structures. In addition, a det.2iled discussion of boLl-] S9ring 
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In addition, other features necessary to the ;Jroject ll...'1derstand:ng and Vlr.icr. are essential to tr,e 
publication ar.d future records, ha've 8een inc luded in a brief fu r,ctional preser.tation. 

9. Trir.it·; Da'CI. Trinity Dam is located in Trinit;: County, Calif., on the Trini ty River; v/ithin the 
Tri:'it:; i'Ia,ionai Forest, appro;a.rr.atelj' 8 miles north of Levliston, Calif. 

Tri::it:i Dam contains about 29,251, OOe) cubic ;iar :.is of earth, sand iL'1d gravel. a!"-'d rock. Tne crest, 
at elevation 2395, is 40 feet wide and 537.5 feet above the fOWldation. Tne Crest lengtn is 2,600 fe et and 
the maximum base width is 2,680 feet. The reserVOir, Clair Engle Lake (formerly Trinity Reservoir), 
at active conservation capacity level 2,370, has a total capacity 0: 2,447,654 acre-reet. At this elevation 
it has a surface area of 16,400 acres. Releases from the reservoir will normally be through the 
100, OOO-~ilov/att Trinity Powerplant. 

The embankment consists of four zones of selected materials . The central zo ne 1 forms the imper­
vious watertight barrier. The material for tbis zone is a selected weathered rock which breaks down into 
clay, silty sand, and rock particles during excavation and compac tion . 

Tne zone 2 portions of the embankment, which flank each side of the core, were designed to utilize 
material from a left abutment slide area, stripping from the rock source, and selected material from 
required structural and foundation excavations. 

Zone 3 portions of the embankment form the pervious outer zones of the dar::. Materials in this zone, 
conSisting of sand, gravel, cobbles, and boulders were obtained from excavations for the darn fOWldation 
and from borrow areas in the ri ver channel upstream and downstream from the da.'Yl. 

The upstream and downstream toes of the dam are rockfills, deSignated as zone 4. The upstream 
slope of the dam is covered with a 3-foot layer of riprap as protection against reservoir wave action, and 
the downstream slope is surfaced wil~ a 24-inch layer of rock to prevent erosion of the underlying 
r.1aterial. 

The outlet works, located in the left dam abutment, consists of a concrete intake structure VJith diver­
sion inlet, a concrete-lined 28 -foot-diar.1eter t\ll1Jlel with a gate structure and shaft hOUSing a 10- by 
20-foot fixe d -wheel gate, a 28-foot-diameter concrete conduit, a concrete control house for two 84 -inch 
ring-follower gates and two 84-inch hollow-jet valves, a concrete stilling basin and an outlet channel. A 
16-foot-diameter steel penstock extends from the gate structure to the powerplant r.1anifold and ll-foot 
3-inch-diameter steel outlet pipe extends from the powerplant manifold to the outlet works control house 
f:Janifold where the manifold orancr.es into two 84-inch-diameter pipes. 'The outlet works has a design 
capacity cf 7, 200 second-feet at water surface elevation 2370. 

(
The auxiliary outle t works , located in the left abutment, consists of a concrete intake structure, a 

7 -foot-diameter concrete conduit, a concrete -lined 7 -foot-diameter tunnel to the gate chamber, whic h 
houses an 84 -inch ring-follower gate and an 84-inch jet-flow gate, and a concre te- lined 8 -foot ovate 
tunnel from the gate cha.t:}ber to the spillway t\ll1Jlei. The auxiliary outlet wo rks has a design ca!Jacity of 
2,520 second-feet at water surface elevation 2370. 

Tne s!Jillway, located in the left darn abutment, consists of a 54-foot-diameter uncontrolled morning­
glory concrete c rest structure, a concrete - lined 20 - foot-diameter inclined s haft and t\ll1Jlel, a concrete 
chute, and a concrete fli!J bucket. The auxiliary outlet works discharges into the s;Jillway t\ll1Jlel approx­
imately 1, 00e) feet upstream from the lower portal of the s piilway tunnel. 1':1e spillway has a design 
capacity of 22,400 second-feet at water surface ele '/aUon 2387. 

10. Tri:lib Powerolant. Trinity PoWerpliL'1t is located immediately dowr.stream from Trifli ty Dar.1 . 
The structure is or the ir:door t~'pe with a reir.larced-concrete substructure and inter:-Eediate structure . 
The superstructure is of structural -steel :ira.'T!bg with reinforced grouted brick masonry walls and p-:etal 
Siding. Tne roof is constructed 01 built-up ro01bg on wood s:-.eal'1ing. Tne structure has metal doors 
and windows . A 300 -ton overhead traveling crane has been installed for equipment installation and 
maintenance. The struc ture is about 140 feet 8 inches in le!"::;th, 122 fee t 4 inches in widl~, and its 
height is about 126 ieet above the lowest point in l'1~ fOll...'1daLcn . 

Two hydraulic - driven generators, each rated as follows, are ir.stalled in lCje plant: 55,555 kilo 'iolt­
a.'Tlperes, 90 percent power factor, 13,800 volts, vertical sr.aft, 200 revolutions !Jer mi:1Ute, alter!".atir.q­
current type. Two Frar.cis-type turbines drive the generators an:.i each is rated a.s follows: vertical 
shaft, 85,000 horse!Jower at a 426-foot head with bgr.-heac rur.ners, and 70,000 :'lO r sepov/er at a 334-foot 
head with low-head runners. 

1l. Lewiston Dap-:. P01!Jerolant, and Reser'.'oir. Lewiston Dam is located in Trinity Count:!, Calif . , 
on tr.e Trinity Ri':""., approxip-:ately 1 mile Eort;: of Lewis ton, Calif. T r,e reservoir has a capacit:/ of 
14,660 acre-feet and a surface area of about 750 acres. Tr.e dam pro'Jices a r.:eiL'1S wr.ereby water i s 
di'Jerted into t.he Clear Creek Power Conduit. 

T."1e dam is an eartriill structure about 91 feet r.igh abo'/ e l':.e fOWldation and r.as a crest le ngth of 754 
feet and a 'Jolu.:-r. e of 4·:13,477 cubic yar ds . Irr.mediately dO·.'it:s trea..'Tl of tl":e ciam is a small ir.ciocr OO·.'ier ­
plant which houses a sr.:all (438 kv. -a. ) generator. Tr:e pO'Her generated :s generally fo r use in t~,e 
ir.:r::ediate area. 
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12. Clear Creek Tunnel. Clear Creek Tunnel is the major portion of the power cond<lit used to convey 
water from Lewiston Reservoir on tr.e Trinity River to Clear Creek Powerplant which is located near L'1e 
upper end of Whiskeytown Reservoir. The circular tlUlIlel is about 10.8 miles in length and lined L'1rough­
out with concrete to a finisned diameter of 17 feet 6 inches except for a lenqth of 385 feet at the outlet end 
which is lined with steelplate to a diameter of 15 feet 8 inches. At its outlet end the conduit divides into 
two 10-foot 6-inch diar.1eter Clear Creek Powerplant penstocks. The tunnel has a capacity of 3,200 
second -feet. 

13. Clear Creek Powerolant. Clear Creek Powerplant is located at the downstream end of Clear 
Creek Power Conduit, approximately 15 miles northwest of Redding, Calif . The structure is of the 
indoor type with a reinforced-concrete substructure and intermediate structure. Tne superstructure is 
of structural-steel framing with rei!1iorced grouted concrete block masonry walls and metal siding. The 
roof is constructed of built-up roofing on wood sheathing. The structure has metal doors and windows. 
A 300-ton overhead traveling crane has been ir.stalled for equipment installation and maintenance. The 
struc ture is about 142 feet 4 inches in length, 75 feet in Width, and its height is about 120. 6 feet above 
the lowest point in the foundation. 

Two hydraulic-driven generators, each rated as follows, are installed in the powerplant: 74,444 
kilovolt-amperes, 90 percent power factor, 13,800 volts, vertical shaft, 225 revolutions per minute, 
alternating-current type. Two Francis-type turbines drive the generators and each is rated as follows: 
vertical shaft, 93, 500 horsepower at 535-foot head. 

14. Whiskeytown Dam and Reservoir. Whiskeytown Dam, which was dedicated by the late President 
John F. Kennedy on September 28, 1963 (fig. 4), is located in Shasta County, Calif., on Clear Creek, 
apprOximately 10 miles west of Redding, Calif. The dam will capture and reregulate releases of Trinity 
River water from the Clear Creek Powerplant and will divert this water, plus the usable flow of Clear 
Creek, into the Spring Creek Tunnel which in turn conveys the water to the Spring Creek Powerplant. 

The main dam embankment is apprOximately 2,250 feet long at crest elevation 1228.0 and has a height 
of approximately 272 feet above the bed of Clear Creek. Additional embankments, one over 1,050 feet 
long and 75 feet high and one over 700 feet long and 20 feet high, are required in saddles on the right 
abutment. 

The zone 1 portion of the dam er.1bankment consists of selected weathered rock (clay, silt, sand, and 
gravel sizes) compacted by tamping rollers to 6-inch layers. The zone 2 portions of the dam embankment 
consists of selected weathered rock (silt, sand, and gravel sizes, and rock fragments to 8-inch maximum 
size) compacted by tamping rollers to 12-inch layers. The zone 3 portions of the dam embankment 
consist of selected.rock fines compacted by crawler-type tractor to 12-inch layers. The zone 4 portion 
of the dam embankment consists of rockfill placed in 3-foot layers. The upstream slope of the dam 
embankments above elevation 1095 is protected by riprap and the downstream slope is protected by a rock 
blanket. 

The spillway consists of glory-hole inlet structure, a concrete-lined transition from a 24-foot 6-inch 
diameter to a 21-foot diameter, a 21-foot-diameter concrete-lined tlUlIlel, a flip bucket structure, and an 
outlet channel. The spillway has a design capacity of 28,780 second-feet at water surface elevation 1220.5. 

The outlet works consists of a concrete intake structure with a 19-foot-diameter conduit and concrete­
lined tunnel, and an upper level system consisting of a concrete intake structure and shaft with a 6-foot­
diameter concrete-lined tunnel leading to the gate chamber for three 2-foot 9-inch by 3-foot 9-inch gates; 
a 19-foot-diameter concrete-lined tlUlIlel and conduit enclOSing two 45-inch-diameter steel outlet pipes 
from the gate chamber to the control house; a. control house for two 2-foot 9-inch by 3-foot 9-inch gates and 
a lO-inch jet-flow gate; and an outlet channel. Concrete retaining walls were constructed at the downstream 
ends of the flip bucket and control house structures. The outlet works has a design capacity of 900 second­
feet at water surface elevation 1110. O. The reservoir has a total capacity of 241,096 acre-feet and a sur­
face area of 3,220 acres. 

15. Soring Creek Power Conduit. Spring Creek Power Conduit includes the waterways for the head­
race and tailrace system of the Spring Creek Powerplant. 

The headrace system conveys water from Whiskeytown Reservoir, located on Clear Creek, to the 
Spring Creek Powerplant located on Spring Creek, which forms near its mouth an arm of Keswick 
Reservoir. The headrace system is comprised of two'circular, concrete-lined tlUlIlels, an inverted si.;. 
phon connecting the two tunnels, and a steel penstock section. The overall length of the headrace conduit 
is a little less than 3-1/3 miles. Tne apprOximate lengths, inSide diameters, and maximum operating 
heads of the conduit excluding t.he per1stocks are as presented in the following t8bulation: 

Diameter, 
Feature feet and Aooroximate Lining ApprOximate maximum 

inches length, feet operating head, feet 
TlUlIlel 1 18-6 8,060 Concrete 240TurJ1el 1 17-0 230 Steel 240
Roc~ Creek Siphon 17-0 3,090 Steel 240Tunnel 2 17-0 220 Steel 225Tunnel 2 18-6 3,050 Concrete 300
Tun.'1el 2 17-0 1, 165 Steel 390 

Tne power conduit r.as a capacity of 3, 600 second-feet. 
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F igure 4. --The late President John F. Kennedy dedicating Whiskeytown Dam on September 28, 1963. Composite 
of P416-200- 30 and P416- 200-17. 
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Tne tail!"'ace sj'ste", conve/s wate!"' L"or:: the end oi &.e Spring Cree': PO'l/erpLant :l :-2it tubes to Kesvlic\ 
Reser'Joir on ~:1e Sac!"'""-E".e!1to Ri·ler. T;,e tailrace s::·sten-. is co:-;-,p!-i s e :i of a t·.:::::el and a n e:·:ca'.'a tec:. 
c ',: a~·L,,: e~. T~.e tuc-,el consists of a 21-ioot -diaeete r conc,"c' -.,"- li:ce :i :' o1'se.::;:oe conjui, 537 feet i!'. 1e:";t1-:. 

~ G. So,i!1c Cree;, Povlerolant. The Spr:!'.; Cree:': PO'.'lerpla:lt is loc.:tteci 0:" t:-;e west ban:': of Kes\'lic:: 
Reser'voir, acout ~-l/2 r:-,iles !1ort:-:west of Keswic\{ Dar., and Po\':el"plant. Tr.e structure is of t:-,e inc:oor 
t·.'oe with a rei:1.iorced - concrete sUDstructu:-e and intermediate structure . The suoerst,ucture is of 
structural-steel framir.g witr. reiniorced grouted concrete rr.asonr:; walls and metal Siding. Tne r oof is 
co:~str:.:cte:i of :cuilt -u:J roofi:'1'; on 'Nood s~eatrjng . T r.e structu,e ~; as ~, etal deors anc:. vlinco;.'ls. A 3JO -ton 
oije !:-. E:- ~.i t:'2\'e~i :1~ c~a:1e :-tas ::een irLst2.11eci ior equiprr.ei:.t ins t:'!.~2.. tion 2.~ci :::-:~~:".:0~_3. nce. T -:. e structure :s 
2.00U, ~63 feet 2 ir.or.es in 1enr;;L1, 75 feet ~ i;oc:-ces in widt~, anQ its ' .s:';d is a:'out ~23 feet acove the 
lowes t point in the foundation. 

Two hydraulic-driven generators, each rated as follo ws are installed in the powerplant: 83,333 
"Hovolt-amperes, 90 percent power factor, 13,800 volts, vertical sr.2it, 225 revolutio ns per minute, 
alternating-current type. Two Francis- type turbines drive the generators and each is rated as follows: 
vertical shait, 105, 000 horsepower at 544-foot head. 

17. Soring Creek Debris Dam and Reservo; ~. Spring Creek Debris Dam is located on Spring Creek 
about 1. 8 miles northwest of Keswic" Dam and Power plant. The dar:J contair.s about 1,891,000 cubic 
yards of earth 2nd roci< fill. The crest elevation is 816. 0 , the crest length is 1,100 feet, and the crest 
width is 30 feet. TDe dam rises 196 feet above foundac:'on. 

Tne embankment is constructed of two zones, a selected weathered rock zone upstrea.'11 and a miscel ­
laneous fill zone dovmstrearr:. A lO-foot laler of selected miscellaneous materia( underlies the down­
strear.'l miscellar.eo'.ls zone. T.1e upstream slope is protected by 3 feet of riprap on 18 inches of bedding, 
and to.e dovmstl"eam slope is covered with a 12-inch-thick blanket of rock above elevation 770 . 

Sprir.q Creek Debris Darr. serves two purposes: First, to prevent the building up in Spring Cree'« of a 
sedirr:e:-:: cella whic:,: vlould obstruct the tailrace of Spring Creek Powerplant, 2nd seco ndly to provide 
tempor",:-:; storage of Spring Creek water whic~ carries a high concentration of heavy metals and ,,-cid 
whic~ origir..ate in the abandoned mine and smelter dumps until such flows can be properly diluted . 

The reservoir has a gross storage of 7, 286 acre-feet (including 1,412 acre-feet of surcharge), an 
active storage of 5,312 ac re-feet, and an inactive or dead storage of 62 acre-feet. Maximum water 
surface eleva[ion is 809 . 5. 

The outlet works, with a total length of well olfer 1, 000 feet, is located in the center of the dam. It 
has a concrete intake structure, a 6-foot - diameter circular concrete conduit, a concrete gate chamber 
which ·houses two 2-foot 3-inch by 2-foot 3- inch high-pressure regulating gates,. then a 6-foot 6-inch 
horseshoe -snaped conduit which terminates in a stilling basin . Tne outlet worKS has a capacity of 710 
second-feet at maximum water surface elevation 809. 5. 

An lL'1;;ated, concrete. cilUte-type spillway is located in the leit dam abutment. The crest of the 
25-foot-wide spillway is at elevation 795 . 00 . Tne spillway capacity is 5,260 second-feet at maximum 
vlater surface elevation 809.5. 

18. Cost Sum~2.r·r. Table 1 summarizes the total estimated cost of each of the major features that 
comprise the Trinity River diviSion of the Central Valley project. The summary is based on iniorrr.ation 
subrr.it ted by the Regional Director on Jlme 3, 1964. All amounts shown in the table represent actual 
costs recorded L'1rough March 31, 1964 . 
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Table 1. --Total estimated cost of selected Trinity River division features 

.1.- _. ~ - - _ •• 

Direct cOBt Indirect cost 
Feature Total Force Total Prel iminary Total 

coat Constructi on Materials account d irec t Construe Hon Field Regional surveys and Denver indirect 
contracts labor cost fs e ilitieB office office InveBti~at ions off! ce cost 

Trinity Dam and Reservoir $7) ,1,l,2, 125 $61,875,270 $ ) ,254,757 $25,409 $65,155,4)6 $1, ))4, )12 l ) ,182,)49 $1,909,022 $228,479 $1,632,527 $ 8,286,E.B<i 

Trinity Dam and Keservoi r--Land 4 ,m ,578 ),170,529 50 11,529 ) ,182,108 20,871 )26,~)O 568,069 915,47C 

Triru ty Powerplant 7,6)1,051 2,7)0,018 ),)07 ,657 4,5)2 6,042,207 15),584 4)5,74) 194,927 29 ,266 775,)2J, 1,588,844 

Lewiston Dam and Reservoir ),717,818 2,747,952 142,792 ),778 2,694,522 121,280 266,646 108,921 1),576 )12,87) 82),296 

Lewiston Dam and ReBervoir--Land )56,040 )07, '¥YI )07 ,'¥YI 6 1),649 ) 4,478 48,1)) 

Lewiston pooerplant )77,61) 222,958 61,98<: m 285,22) 7,042 18, )9) 11,896 5)4 54,525 92,)90 

t-' Clear Creek Tunnel 76,1)0 1,1) 5,6)8 ),919,918t-' 49,110,711 45,110,527 4,1)6 45,190,79) 680,1)4 1,496,256 1)1,946 47 5,944 

Clear Creek Tunnel--Land 67,194 45,9)6 45,9)6 1,161 10,925 9,172 21,258 

Clear Creek Powerp18nt 10,826,)55 4,169,515 4,789,566 5,2J,9 8,964,))0 209,402 615,085 262 ,)74 )2,794 74 2 ,370 1,862,025 

WhiBkeytown DUffi and Reservoir 10,88), 81) 8,628, ; 8) 110,2)9 20,0)8 8,758,660 ))1,859 1,078,189 287 ,4)7 48,794 378,874 2,125,15) 

'N'h iskey toom Dam and ReBcrvoir-- 1,775 ,09) 1,465,937 42 1,465,979 ),)I,l, 119,696 186,074 )09,114 
Land 

Whiskeytown Dam and ReBervoir-- 4,45),)1) 4 ,057,687 69 4,057,756 52,)15 68,672 2J,),6J,9 )0 ,921 )95 ,557 
Highway 299 Rel oca tiOD 

Spring Creek Tunnel 15,0)),596 12,915,)76 99,670 2,674 1),017,720 )56,)6) 7)8,)60 485,264 4)5, 889 2,015,876 

Spring Creck Tunnel--Land 52,cHI 40,19) 40,19) 5 5,820 6 ,059 11,884 

Spring Creek Power plant 11,517,775 5,902,498 ),709,607 11 ,408 9,(2),51) 250,965 547, 6)) 281,948 )6,572 7n ,144 1,894,262 

Spring Creek Debr is Dam ),914,7)1 ),16),287 70,215 704 ) ,2)4,206 11) ,168 )14,274 118,197 1)4, 886 680,525 

Spring Creek Debri. Dam--Land 21,071 18,498 18,498 19 709 1,851 2,579 

Total 197,m,960 156 ,572,471 15,622,740 89,776 172,284,987 ),6) 5,8)0 9,2)8,929 5,844,976 521,961 5,751,277 2J" 992,97) 

Costs 89 of March )1, 1964 

.~, 

" . 


