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Redeveloping Old Hydro Project Ups

¥ Duminc tis 54 vears that Tacoma,
Wanh. has operated its electric power
aystem, the capacity has grown 1o 238,
000 kw. Of thiy amount, 204,000 kw
ere in four hydroslectric plants, and
34000 kw In two steam plants, the
latter being held In cold emergency
reserve.  Latest additions ore the 40..
000-kw La Grande and 50,000-kw Alder
plants, which are Jjoindy known as
Nisqually No, 2 power development,
The fost generator was placed in op-
eration May 5, 1947,

Tacoma’s Hydra System, Before con-
aidering this project, here’s a gengral
picture of the city's hydro systom and
how it ties into the Northwest pawer
ne:{o:k. Tacoma is fortunately Jo.
coted in regard to hyd;

All Lour of its phnb!z pe e power.
oped within o radius of 35 miles from
lh: ce;ltr of load, which i3 one reason
wly the city enjors the

rates In the U. IS‘." lovert pover

This aystem ties into the Northwast.
ern power pool that Includes elaven of
the largexy privete, municipal and fed.
eral government uiilitles in the fve
Northwestérn  siates of Washington,
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b 1.5 miles downstreom trom Alder
L
pon for La Grande tunnet, Height, 215 b;

bave been devel. -

When T . Wash. o

crest longth, 500 ft; base thickness, 165 4.
operoting rongs, dam torms 1060-acre.it rpg

uloting reservoir,

i
i
v

d more p

3 it redevel

two plants and adding water storage that more thon tripled

kwht generation,

Oregon, Ideho, Montana and Utah.

Units connect diract 10 stepup transformers.

low-cost power, neering recom-
When the i on or. dations made o 958 (0
g 't on or. made in 1938 (avored - ML
der for this pool is Installed it wint pansion of the city's hydroelectric cs- ..

have & capacity of nearly 5,000,000
kw. Surplus eaergy of ono aystem is
made available for sale to the others
thus veducing she use of thh-con'
power from fuel-burning plants.

. At various times, because of jnsuf.
ficient hydroelectric capacity, the city
hus purchased power for pant of ity
Joad, which has had a i

pacity, Studies of severa) sitey culmh

noted in
of what

the aclectlon and development *
Is now known as Nisqually No. !

2 power development. Contracts wese

let for v
in April
the war

he construction of this project

and June 1942, but becanse of * 38

the first generator did aot o '

into service until late in 1945; construc:

growth, averaging 109 per year. Cost
of power bought from other utilities s
higher than that produged by the eily's
own plants, Purchase {s economical up
to a glven
the savings in investment and operating
codta. "

B of inued d 4

point, hawever, becauss of .

tion was
addition

makes the capacity practic-. .’

ally sufficient to supply the city's lotd *

of 900 million kwhr per year.
The site of the new developmeat s .

that of the old 24,000.kw La Grande <
olant built {n 1912, 30 miles southessd

of Tacom
Bt

2. This plant has four 6000-kv -

for

Lahaft units driven by 800052 ]

POWER + Moy 1N
7

pad its site .
on Nisqually River by installing 90,000-kw more capacity in’ s

o rem
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 in April 1947, This - §
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* ALDER DAM ond pawerhouse farm lorgest single unit in Nis.  crete structure, 330 ft high, 1500 ft lfong,

120 ft thick at

¢ qually No. 2 development, Tho dam, o vorioble-radius con.  base, forms o noruge reservoir of 210,000 ocra-ft copathy

[}

{ranchs wurbines operating under o
450 head. Redeveloping this site
changes La Grande from o stream-flow
fo ¥ storage plant ond incteases its aut-
‘put, ineluding that of the Alder units,

g -from 150 kwhr 1o 500 million kwhr per
. year.

¢ Alder Dom. As shown in Fig. 3A.
old La Grande develop: included a

crete. Ju in 330 ft high, 1500 ft long,
120 ft thick at {ts base, and 15 f1 thick
at the top. Here thiere iy an 114t road
snd walkway. An overflow spillway with
four taintcr gates, esch 32 {t long by
23 N high, provides flood protection.
Rated 75,000 cfs, the epillway has a
capacity equal to three times maximum
[ ded flood :

low diverslon dem and intake about two
miles up river {rom the power plant.
The dom diverted water into o 2-milo
lanne) and pipeline lesding to & regu-
ting reservoir. From this rescrvolr

- .four penstocks, led to an equal number
- of muin generating unita fn the power

“sltnt and one pensiock served the two
« ®rvies units, Fig. 3C.
I the new development, Fig. 3A and
B, Alder Dam foods out the old Lo
Crainde diverslon dam ond forms s
, faervoir of 210,000 ocre-ft storage ca-
pacity, of which 158,300 sre usable on
B84t dawdown. Maximum normal res-
ervolr elevation is 1200 ft with extreme
design flaod level ot 1207
This dam, the largent single unit in
-the project, Is a variable-radius atruos

k. .
¥ fore containing 420,000 cu yd of con.

. 1
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Alder powarhouae, immediately
downstream from the dem, Fig. 2, 3B
and 4, has two Peltan 34,500-hp francia,

realahaft i tastl 4 lor a
178 to 2730t head range. Each con-
nects to the upsiream face of the dam,
at centerline elevation 985, by o 10-ft-
dismeter stec penstock. A 65-ft river
outlet pipe with its upstream center line
ot olevation 9725 also passes through
the dam near its base, Fig. 4. Dischargs
{tom this pipe is conlrolled by a regu-
lating valve below the downatream face
of the powerhouse. Penstocks and out-
lat pipe are protected by emergezey
bylkheod gates and trash racks st the
dam’s upsiceam face and each turbing’s
scroll case connecta to f1s penstock by e
10.ft butterfy valve.

Lo Grands Dam.

Downstream 1.5

 Output From 150 to 500 Million Kwhr

miles from Alder, Ls Grande Dam, Fig.
1 and 3A, is ‘essentially a diversion for
La Grande tunnel. Tt forms & regulat-
Ing resesvoir of 1060 ecre-ft capacity,
sssuming 25-ft operating range. This
dom, 215 {t high with 500-ft crext leagth
is 164 {t thick ot its boss, 12 ft at its
crest and contains 85000 cu yd of con-
crets. Of gravity design, the dam curves
slightly at its top to converge the water
flowing over the spillway so it won't
slop over tha training walls. Located
in the dam’s center portion, the.apillway
Is controlled by four tainter gates also
of 75,000-cfs capacity.

A 14.5-f concrete-lined tunnel, 6500
{t long, leads from above the dam to
the new powerhouse that forms an ex.
tension to the old ons, Fig. 3A sad B.
Trash racks operated with traveling

hoists protect the tunnel’s entrance, and _

caterpiilar gates regulate water fow
into it.

Near the lower end of the tunnel ».

steel-lined 14.5-ft surge shalt riges 280
ft vertically to a plate-steel differential
surge tenk, 40 f in diameter and 118.5
ft high. This tank is sunk for half its
height into the bluff's 1op, 400 ft above
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