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Dear Colonel Itschner:

/. Reference is made to your letter of February 10, 1950, in
vhich it is suggested thet the Lighting Depertment of the City of Seattle
rrepere certain estimetes ef the rescurces that would be ebtsined by op-
erating the reservoir created by Ross Dam on the Skagit River in the in-
terests of flood eontrol.

2  Following your suggestion the Department has made a study of
;\-/ the operations ef the reservoir to effect flood econtrol in the amount
' of 200,000 acre-feet to be made aveilable eontimmounaly from December 1
through February 15 of each seasonsl year. In this study it was assumed
that the Skagit River plants would be operated as a part of the Northwesat
Power Fool. It wes also assumed that the flood control storage space of
200,000 acre-feet would be used as follows: ~

(1) The full amount of storage space would be available by
December 1 of each year.

(2) Drawdown to make available the flood storage spece would
start not later than November 1.

(3) Bxeept during flood periods, the full 200,000 acre-feet
aof storage space would be meintained until February 15.

(4) The flood storage space ecould be f£illed starting Febrmary
15 with at least a 30-dey uniform refill period.

(5) Wher flood storage space becomes filled or partially
f11led from flood waters, the excesa water stored would
be released following the flood crest at a rate of 25,000
afs.

Following the above listed assumptions, estimetes were prepared showing
the power revenue loss (orincreaaeinpowromtingupense) over a
35-year period which represents the period for which streamf{low data were
evellable,
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from sources other than the Skagit River in order to carry the
oade which have been agsumed. During thege fifteen years a study
se of surplus hydro elestrie power in August, September and
year under normal operation without fleod control and un-
control operation requiring 200,000 acre-feet of fleod control

~ " “space, indicates that the purchases of power required dmring the periocd
% . fyem Jammary 1 to April 30, whemn power 18 at a premium, sould be reduced
“by normal operation as ¢cmpered with flood control operation by 426,823,000

Ih. The variocus anmal amcunts of these reductions in the purchase of
premium power are shoun on the attached tabulation.

4 1% has been assumed from study of reports of the Bonneville Power
Administration that relatively large bloecks of surplus hydro_ energzy will be
available from the Govarmment's Columbia River Projects each year during
the period from May 1 to October 31. By purchasing such surplus energy
from the Columbia River System in the months of August through October,
Ross reservoir could be held full up to the first of November. Such pur-
chases aould be made under present rates et 2.5 milis per kwvh. This energy
conld be used to displace necessary pnrehases of energy during the period from
Jamnary 1 to May 1 when there would be no surplus hydro energy evailable. En-
ergy requirements during this period would have to ccme from relatively high
cost stesm generating sources. The City's exlsting steem resources are in-
efficlant compared wilth, presemt-day standerds, energy coste rumning from 1.3¢
to 2¢ per kwh depending on the load factor of the operation., From presently
available information it appears that a modern steam generating plant would
produce energy at a cost of sbout £.5 mills per kuk on a 57% anmual load fac-
tor basis. The enérgy requirements in this study are at a much lower lead
factor than this so that it has beenr assumed that the average cost for such
energy when produced by a medern oil fired steam plant would amommt to 1¢
per kuh, As mentioned above, in fifteen years out of 35 years of record,
426,823,000 kwh of energy could, under normal operation, be purchased at &
rate of 2.5 mills per kuh or $,269,142.50 vhich, with 200,000 acre-feet of
£flood control reserve in Roas reservoir would have to be supplied from steam
rescurces at a rate of 1¢ per kwh or §4,268,230.

$" The difference in the two coste would be $3,201,172.50 which, -
spread over a 35-year psriod would amount to an anmual cost (ineressed op-
erating expense) of $91,462 chargeable to the supply of f£locd control smce
in Rogs reservolr,

¢ In eonnsotion with the reserve of 100,000 agre-feet of flood con-
trol gpace, our analysis indicates that there would be very little difference
between operating with this amount of flood control reserve and operating with
no flood control space. J4pperently supplying a 100,000 acre-feet of flood
control reserve would result in no ineresse in opsrating expense,
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. 7At this peint it is suggested that further conaideration be given
ne rate at which accummlated flood waters should be released after a
ﬁfloodicrost. “The City has just completed & new diversion dam at the Gorge
ant intake: !hmare‘buosluioe gates at this dam capabls of discharging
Kotal of 16,000 cfs with a forebay elevation of 490 feet. In additiom to
e slnice gatos there 18 an overflow spilluay 180 feet long containing 36
¥lishboards 5 - feot 4n width by 10 feet in height. The dlseharge over the
flashboards with a forebay elevation at 490 feet would amcunt to 3,000 ofs.

.'-n.tomlmpaanythﬁmbeaismrgedthmmthetmlwmrpm

will amount to 6,000 efs. This wounld give a total discharge capecity at
this installation of 25,000 ofs. Due to the fact that we may not be able
to maintein fvll load on the power plant at all times, it appears that our
diaehargeatthispoinivouldheunitedtomOOOeﬁ. Any amount .greater
than this might take out the flashboards at the -diversien dam, replacement
of which wounld represent a falr item of additianal operating expense. It is
suggested, therefore, that in connection with the disecharge of accumlated
flood vaters, the maximmm rate of flow be limited to 20,000 cfs at the New-
halem gaging station. Allowing for sidestream discharge between this po
and Ross dam, a discharge of about 17,000 «fs could be msirnteined at Ross
dam. About 4,000 efs of this amount would represent Ross reservoir inflow,
giving a net discharge from storege of about 13,000 efs. At this rate it
would take about 8 days to dissipate the full 200,000 acre-feet of accwum~
. lated flood waters. It might be added that in extreme emergencies when it
appears that a second floed is probable, the flashboards at the Gorge dam
oould be washed down and disecharges eould then be made wp to 40,000 efs wdth-
out seriously dameging City Light instellatlons. The rate of dlischarge which
oould be hendled downstream from our Gorge plant without damage 1s unknown to
-u8. ¥Ne have no surveye of the River below that point. )

¥ There are being mailed to youm under separate cover, prints of our
Drawing No. ST-84 shich outlines graphically the results of the foregoing
study. We shall be glad to discuss this matter with yon ard your staff after
you have had time to ge over our estimates.

Yours very tr;ly,
Superintend Lighting
ECB tgdr
Enel. Tsbulation
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ROS3 RESERVOIR FLOuy CONTROL STUDY
SUMMARY OF ENERGY IN MEGAWATT-HOURS

Period With With Without With Without

s Flood Flood | Differ- Flood Flood | Differ- | Flood Flood | Differ—
 Control | enge | Control | Control | _enmce | Contrel | Coptrol 2100
Aug-Dec 210 326 | 210 326 0 99 000 3 237 95 7%3 83 405 o | 83 405
Jan-Apr 247 587 62 641 | 184 946 0 0 0 0 0 0
May-Jul 0 0 0 0 Q 2
Total, 727 033 | 542 087 | 184 946 99 000 3 237 95 763 83 405 0 83 405
Aug-Dec 223 326 223 326 0 7L 737 n m7 0 0 0 0
Jan-4pr 0 0 0 0 0 0 0 ) 0
May-Jul Q i 0 | 257143 | 257.143 0 | 290231 | 290231 0
Total 223 326 223 3 0 328 830 | 328 880 0 | 290 231 290 231 0
Aug~-Dec 186 ‘Ml 186 711 0 108 733 57 228 51 505 0 0 0
Jan-Apr 54 392 378 54 014 0 0 0 0 0 0
May-Jul Q 0 0 % 829 89 492 89 492 Q
Total 241 103 | 187 089 54014 | 25 gz 4 057 51 505 89 492 89 492 0
1925-1926

Aug-Dec 292 016 | 292 016 0 17 658 0 17 658 0 0 0
Jan-Apr 80 162 61 963 18 199 0 0 0 4] 0 o
May-Jul 0 Q 0 0 0 0 0
Total 253 057 %34 8583 13 199 17 658 0 17 658 0 0 0
Aug-Deo 232 808 | 232 808 0 59 543 60 420 - 877 458 0 468
Jan-Apr 0 0 0 0 0 0 0 0 0
May—Jul Q 0 0| 208633 | 108 633 | ____0O A2 165 | — 0
Total 232 808 | 232 808 O | 168 07 | 168 953 - 877 42 633 42 165 468
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Without

Periods . Flood Differ—
_Gontro) |  enoe
Aug-Dec 211 439 | 211 439 0 52 803 0 52 203 0 0 0
Jan-ipr 79 104 24 548 54 5% 0 0 0 0 0 0
May-Jul : Q 0 0 Q 0 Q 0
Total 519 281 | 464 725 54 5%6 52 803 0 52 803 0 0 0
Aug-Dec 307 573 307 573 0 9 665 9 665 o 0 0 0
Jan-Apr 0 I 0 0 0 0 0 0 0
May-Jul : Q 0 0 Q _9 9 Q
Total 330 748 330 7.8 0 9 665 9 665 0 0 0 0
1930-193)
Aug-Dec 264 396 | 264 39 0 42 3.3 42 343 0 0 0 0
Jan-4pr 0 0 0 0 0 0 0 0
May-Jul. 21123 | 1= 123 02 Q Q 0 0 Q
Total 385 519 385 519 0 42 343 42 313 0 0 0 0
Aug-Dec 198 576 198 576 0 25 195 25 7195 0 0 0 0
Jen-dpr |. 0 0 0 0 0 0 0 0 )
May-Jul ) 0 o | 2112818 0 0 ) 0
Total 198 576 | 198 576 o0 | 138613 | 138 2&3 0 0 0 0
Aug-Dec 304 525 | 304 525 0 10 095 ) 10 095 0 0 0
Jan-Apr 10 424, 0 10 424 0 1187 | - 1187 0 0 0
May-Jul —20 Q 0| 9% 4209 | X&) 0| 3219 _—19
Total 314 949 | 304 525 20 424 | 106 524 97 616 8 908 32 191 32 191 0
Aug-Deo 287 889 | 287 889 0 91 376 | 133 999 | =42 623 A1 624, 0 4 624,
Jan-dpr 0 0 0 0 0 0 0 0 0
May-Jul 0 0 9 .Es_m 176 198 39580 | 39580 | _____ 0
Total 287 889 | 287 8d9 0 757, | 310 197 | -42 623 81 204 39 530 11 624,

Sheet, 2 of 3

s



£55000 4

! OF _ENERGY -
i with Without With Without With Withowt
Periods Flood Flood | Differ- | PFlood Flood | Differ- | Flood ¥lood Differ— |
Gm_mm___qmﬁ_&mm__cmm_ﬁm___w L OQontrol, | epnse |
1939-1940
Aug-Dec 257 926 | 257 926 0 71 203 0 71 203 13 431 o 13 431
Jen-Apr 13 536 0 13 536 0 0 0 0 o 0
May-Jul ggz_g% A2 780 | Bog3f | ____ O 0 9 0 o ——
Total 474 379 706 94 370 71 203 0 71 203 13 P31 ) 13 431
1940-1941 :
Aug-Dec 208 672 | 208 672 0 56 589 0 56 589 0 0 0
Jan-Apr 191 492 | 131 733 59 759 0 0 0 0 o 0
May—Jul | 269 418 %ﬂﬁ 0 9 0 0 0 Q —
Total 669 582 823 59 759 56 589 0 56 589 0 0 0
1942-1943
Aug-Des 336 376 | 336 376 0 46 991 46 991 0 0 0 0
Jan-Apr 0 0 0 0 0 0 0 0 g
May-Jul .0 0 | 236 104 | 256 104 ) _&ﬁ _m_ﬁ
Total 336 376 336 372 0 303 095 303 095 0 88 ag 0
1ug:l)eo 222 888 | 222 @88 0 30 348 368 29 980 0 0 0
Jan-Apr 191 532 | 160 143 31 389 0 0 0 0 0 0
May-Jul 300 288 239 288 Q Q 0 0 0 0 -0
Total T, 708 3 319 31 389 30 348 368 29 980 0 0 0
JOTAL PERIOD|
Aug-Dee | 3745 447 | 3745 LA7 0 793 89 | 451 783 342 096 138 928 0 138 928
Jan-Apr 868 229 | 441 406 426 823 0 1187 | - 1187 0 ] 0
May—Jul |1£95 355 |10)4 521 | _80 834 | 1114 054 |11 054 0 | 282125 | 582 125 0
TOTAL 6309 031 | 5801 374 507 657 | 1907 933 | 1567 ®4 | 340 909 721 053 582 125 138 928

ECBzgdr
18050 Sheet 3 of 3



