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from year to year seem to be due to the price of copper and the
market conditions, rather than the ability to produce the metal,

97. The size of the ore reserves at Butte are not known, or at
least they are not made publie. For this reason no definite estimates
of the life of the camp can be made. Ore has been found on the
lowest levels yet attained. 1t is true that some of the ore hodies
have been bottomed on the upper levels but, as other ore bodies
have been encountered that had not reached the surface, there would
seem to be as much ore in the deeper workings of the mine as in the
upper levels.

28. The depth to which these mines can be worked will depend
on how soon the increasing cost of pumping, hoisting, and cooling
will prohibit further economical operations. Cheap power will make
it possible to mine at great depths, thus adding to the life of the
mines. The Montana Power Co. is producing power economically
at the hydroelectric plant at Great Falls, Mont, Within the last
few years the company has installed a number of hoists capable of
hoisting from s depth of 5,000 feet indicating an intention of oper-
ating to that depth. The conclusions, drawn from the above, are
that the Butte district will continue for years to be an important

producer of copper.
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1. A general outline of the procedure followed in the water-supply
and storage analyses is discussed in paragraphs 229 to 264, inclusive,
of the main report on upper Columbia River. [I’art of the results,
relating to development according to the preferred plan, are summa-
rized in tables following paragr aphq 273 and 274. The steps taken in
determining those results, and also the results relating to other plans
of dcvolopmcnt are shown in the set-up presented herein.

2. The set-up is in tabular form with each column numbered in
order to permit indicating the method of carrying forward effects due
to storage and future irrigation. Ior the purpose of explaining pro-
cedure the columns have been divided into seven groups or sets. A
more detailed discussion of the analyses follows.

3. Set no. 1 (columns 1 to 44) deals with South Fork of IFlathead
River, Flathead River, Priest River, and Clark Fork, down to New-
port. Tt shows 1(‘gulf1L10n in Hungry Horse, Flntheud, and Priest
Reservoirs together with modified dise h*ug(“-, at power sites. The
last column (44) indicates the inflow available for storage regulation
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in Pend Oreille Reservoir after being modified by upstream regula-
tion and assumed future irrigation depletion. The modification
shown in this set is common to all plans considercd herein for develop-
ing the Columbia Basin irrigation project.

4, Set no, 2 (columns 45 to 92) begins the analyses for plan no. 4,
which assumes irrigating 1,199,430 acres in the Columbia Basin
irrigation project by pumping from behind the so-called ‘“‘low dam”
across Columbia River at Grand Coulee. In this set no regulation
is assumed in the Columbia River Reservoir. The set deals with the
flow of Clark Fork below Priest River, Kootenal River, Spokane
River, and Columbia River between the international boundary and
Grand Coulee. Tt shows the proposed regulation in Pend Oreille,
Kootenai, and Coeur d’Alene Reservoirs together with modified dis-
charge at power sites,

5. Set no. 3 (columns 93 to 141) continues the analyses for plan no.
4, low Grand Couleec Dam, without storage in Columbia River Reser-
voir. All the data in this set apply also to the high Grand Coulee
Dam, without storage in Columbia River Reservoir, except columns
96, 97, and 98, which apply only to the low dam. Data for the high
dam (without storage) similar to those shown in columns 96, 97, and
98 do not appear in this appendix. This st deals with the flow of
Chelan River, Chiwawa River, Wenatchee River, Yakima River, and
Columbia River between Grand Coulee and the mouth of Snake River.
Regulation in Chelan, Chiwawa, Wenatchee, and Yakima River
Reservoirs is shown together with modified discharges at power sites.

6. Set no. 4 (columns 142 to 171) contains the analyses of plan no.
2-A, which assumes irrigating 1,519,890 acres in the Columbia Basin
irrigation project by gravity diversion from Clark Fork and Spokane
River and shows the resulting discharge at power sites. The effect
of regulation in Kootenai, Chelan, Chiwawa, and Wenatchee Reser-
voirs is the same as derived in sets nos. 2 and 3 and is carried forward
from those sets. The assumed regulation of Pend Oreille and Coeur
d’Alene Reservoirs, however, was adjusted to bothirrigation and power
needs. These analyses assume no regulation in Columbia River
Reservoir,

7. Set no. 5 (columns 172 to 204) deals with the Columbia River
between Grand Coulee and the mouth of Snake River and takes into
account regulation in Columbia River Reservoir behind the low Grand
Coulee Dam. This set is divided into two parts: Columns 172 to 188
apply to plan no. 4 (pumping) and columns 189 to 204 apply to plan
no. 2-A (gravity). Each part indicates the proposed regulation in
Columbia River Reservoir. The discharges at power sites between

jrand Coulee and the mouth of Snake River, as modified by the pro-

posed regulation, are shown together with total effect of upstream
regulation and future irrigation on the yield of Columbia River at the
mouth of Snake River.

8. Sct no. 6 (columns 205 to 236) contains the analyses for plan no.
6-A, which assumes irrigating 1,449,690 acres in the Columbia Basin
irrigation project by gravity diversion from Clark IFork, Spokanc
River, and Wenatchee River.  The efleet of regulation in Kootenai,
Chelan, and Chiwawsa Reservoirs is the same as derived in sets nos,
2 and 3 and is carried forward from these sets. The assumed regula-
tion in PPend Oreille, Coeur d’Alene, and Wenatchee Reservoirs differs
from other sets, however, on account of the necessary adjustments to
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irrigation and power needs. The resulting flow of Columbia River at
Grand Coulee varies from that shown in set no. 5. Hence a different
regulation of the Columbia River Reservoir (behind Grand Coulee Low
Dam) was required.

9. Set no. 7 (columns 237 to 270) deals with the Columbis River
between Grand Coulee and the mouth of the Snake River with regula-
tion in Columbia River Reservoir behind the high Grand Coulee
Dam. This set is divided into two parts: The first part, shown in
columns 237 to 255, refers to the preferred plan of development (plan
no. 4, pumping); the second part, shown in columns 256 to 270, refers
to the comparable gravity plan of development (plan no. 2-A, gravity).
Each part shows regulation in Columbia River Reservoir, modified
discharges at power sites between Grand Coulee and the mouth of
Snake River, and total effect of upstream regulation and future irri-
gation on the yield of Columbia River at the mouth of Snake River.

10. The following table correlates the water-supply and storage
analyses with the power analyses that appear in the text of the report
on upper Columbia River:

Eflect of regulation of storage
‘ T q Water-
Plan of irrigation, Colutnbis Basin Grand Coulee | supply
Case irrigation project . . Rﬁzlglgg;g‘g o Dam analyses
Tributaries at Girand set no,
Coulee
1| Nome oL Natural_...... Natural____...
2 2 Included___.__| Execluded:
3 do.. Included
44 do. _-do.
5 do --do.
[} do
7 do__
. __do__ .
2 Lo L caetloo___ ce-do L
10 | Pumpimg__________ Natural 4, Natural 4. _
11 { Plan no. 4 (pumping) 2 .| Ineluded______ Included______
12 | Pumping_ . e Natural ¢€____..] Natural ¢ ____.

t Part 2.
; %;m}nl)ing load partially supplied by downstream plants,
art 1.

$ Natural flow has been reduced by the amount diverted for irrigation.

11. In most cases the column headings indicate the method followed
in making the analyses. In other cases, however, more explanation
than can be given in the space available in the heading is desirable.
It also scems best to interrclate the set-up with the tables included in
the main text of the report and in appendix 2. Tables in the main
text are referred to without & prefix—that is table no. 3~-whereas the
prefix 2 is placed bofore the appendix table number; that is, table no.
2-3.

Set No. 1

B0UTH FORK OF FLATHEAD RIVER TO NEWPORT, EXCLUSIVE OF REGU-
LATION IN PEND OREILLE RESLRVOIR

12. Column 1. —Natural discharge of the south fork of the Flat-
head River. For most of the period discharge records are not avail-
able and the discharge has been estimated by comparison with ad-
jac]qnt streams. Table no. 28 shows the estimated discharges in
1talics,
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13. Column 8 —Regulated yield of south fork of Flathead River
is shown in table no. 54. Ilungry Ilorse Reservoir was assumed to
be regulated to maintain as nearly constant flow as possible in the
south fork of Ilathead River. A storage diagram (unpublished)
was used to facilitate the study of regulation. The reservoir was
emptied every year and filled in every year except 1915,

14. Column 5.—Regulated elevation of ITungry Forse Reservation
on the last day of each month is shown in table no. 2-1. These ele-
vations were determined from the storage diagram referred to in
preceding paragraph, by means of a special scale.

15. Column 7.—Assumed cflect of future irrigation above Flathead
Lake. Table no. 15 shows assumed irrigable acreages in all parts of
the river system.

16. Column 8§ —Natural elevation of Flathead Lake on the last day
of each month. A few of the elevations were estimated as shown by
italics in table no. 43,

17. Colummn 9 —Natural contents of Flathead Lake on the last day
of each month, based on elevations in column 8 and the capacity curve
shown on plate no. 13.2

18. Column J1.—Regulated elevation of Flathead Lake on the last
day of cach month is shown in table no. 66. Reservoir contents were
derived by taking into account the proposed storage regulation shown
in column 16 and used to determine elevation by means of the capacity
curve shown on plate no. 13.2

19. Column 12 —Natural yield of Flathead River at Polson, Mont,
A few of the discharges were cstimated, as shown by italics in table
no. 29,

20. Column 16-—Regulation in Flathead Lake to maintain as
nearly uniform flow as possible in Flathead River. The reservoir is
assumed to have been filled and emptied each year. The upper limit
of regulation (elevation 2,893.0 feet, U.S. Geological Survey datum) is
the limit set by the Federal Power Commission in its license (no. 5)
to the Rocky Mountain Power Co. (see par. 190 of report). The
lower Jimit of regulation is fixed by assumed capacity of the outlet
channel after being lowered sufficiently to pass 7,050 second-feet at
a lake elevation of 2,880.0 feet.

21. Column 18 —Regulated yield below Flathead Lake is shown in
table no. 55.

22. Column 21 —Assumed eflect of future irrigation between Flat-
head Lake and Montana-Idaho boundry. (See table no. 15.)

23. Column 22 —Estimated natural yield of Clark Fork at Mon-
tana-Idaho boundary. The text accompanying table no. 30 gives
basis for estimate.

24, Column 23.—Modified yield of Clark Fork at Montana-Idsho
boundary is shown in table no. 56, to 3 significant figures only.

25. Column 24—Natural clevation of Priest Lake on the last day
of each month was estimated for most of period as indicated in text
accompanying table no. 44,

26. Column 25 —-Natural contents of Priest Lake on the last day of
each month is based on the elevation shown in column 24 and the
capacity curve shown on plate no. 14.2

27. Column 27 —Regulated elevation of Priest Lake on the last day
of each month is shown in table no. 67. Reservoir contents were de-

3 Not printed.
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rived by taking into account the proposed storage regulation shown
in column 32 and used to determine elevation by means of the capacity
curve shown on plate no. 14.2

28. Column 28.--~Assumed effect of future irrigation at the outlet
of Priest Lake. (See table no. 15.) The irrigable area was assumed
to be within the Priest River Valley.

29. Column 29 —Natural vield of Priest River below Priest Lake
was estimated for a few of the months, as shown by italics in table
no. 33.

30. Column 32.—Regulation in Priest lake to maintain as nearly
uniform f{low as possible within the limits of regulation. (See par.
192 of report.) A storage diagram (unpublished) was used to facili-
tate the study of regulation.

31. Column 34.—Regulated yield of Pricst River below Priest Lake
is shown in table no. 59,

32. Column 36.—Natural elevation of Pend Oreille Lake on the last
day of each month. A few of these elevations were estimated, as
shown in italics in table no. 45.

33. Column 37 —Natural contents of Pend Oreille Lake on the last
day of cach month were based on the clevation shown in column 36
and the capacity curve shown on plate no. 15.

34, Column 39 —Regulated elevations of Pend Orcille Lake on
the last day of each month for both pumping and gravity plans of
developing the Columbia Basin irrigation project were copied from
columns 46 and 156 in order that the effect on Pend Oreille Lake
levels of the two plans of development could be compared more
readily with natural elevations.

35. Column 40 —Assumed eflect of future irrigation between
Flathead and Pend Oreille Lakes, exclusive of irrigation in I’riest
Valley as shown in column 28. (See table no. 15.)

36. Column 41.~ Natural yield of Clark Fork at Newport 1s shown
in table no. 31.

SeT No. 2

PLAN NO. 4 (PUMPING) PEND ORKILLE RESERVOIR TO GRAND COULEE

37. Column 44.—Input to PPend Oreille Reservoir, modified by the
assumed upstream regulation and by future irrigation, was copied
from column 44 of set no. 1,

38. Column 46 —Assumed regulation in Pend Oreille Reservoir
below elevation 2,066.8 feet, to maintain as ncarly uniform yield
as possible below Albany Falls (Newport).

39. Column 46.---Regulated clevation of Pend Oreille Reservoir on
the last day of each month is shown in table no. 68. Reservoir
contents were derived by taking into account the proposed storage
regulation shown in column 45 and used to determine elevation by
means of the capacity eurve shown on plate no. 15.

40. Column 48.—Regulated yield of Clark Fork below Pend Oreille
Reservoir is shown in table no. 57.

41, Column 49.—Natural yield of Clark Fork at Newport was
copied from column 41 to the nearest hundred second-fect only, to
afwffoid an unwarranted refinement in determination of downstream
effect.

T Not printed.
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42. Column 62 —Natural yield of Clark Fork at Metaline Falls 1s
shown in table no. 32.

43. Column 53.—Modified yield of Clark Fork at Metaline Falls 1s
shown in table no. 58.

44, Column 54.—Natural elevations of Kootenal Lake on the last
day of each month were furnished by the Dominion Water Power
and Hydrometric Bureau of Canada. Some of the clevations were
estimated, as shown by italics in table no. 42,

45. Column 556, —Natural contents of Kootenai Lake on the last
day of cach month were based on the elevations shown in eolumn 54
and the capacity curves shown on plate no. 17.2 Since 1920 several
areas in ihe Kootenai Valley above Kootenai Lake have been
reclaimed by diking. Each arca brought under dikes has reduced
the high-water area and capacity of the lake; thercfore several
capacity curves, corresponding to the several stages of diking develop-
ment, were prepared and used to determine the contents of the lake
during the period for which each curve was applicable. Plate
no. 17 ? shows only two of these capacity curves, one for the natural
conditions and one for the ultimate condition when all present and
proposed projects are completed. The curves for the intermediate
stages ol diking lie between the two.

46. Column 57 —Regulated elevation of Kootenal Lake on the last
day of each month is shown in table no. 2-2,  The lake wag assumed
to be regulated below clevation 1,746 feet (U.3. Coast and Geo-
detic Survey datum). At this elevation the capacity of the lake is
not affected by the diking improvements mentioned in the preceding
paragraph; sce paragraph 206 of main report for basis of regulation.
It was assumed that during periods when the lake elevation was
above 1,746 feet the elevations would be the same as under natural
conditions.

47. Column 68.~ Natural yield of Kootenai River below Kootenai
Lake is shown in table no. 27 to three significant figures ounly, to
conform to the practice of the United States Geological Survey,

48. Column 61.—Assumed regulation in Koolenai Lake hclow
elevation 1,746 fect to maintain as nearly uniform yicld as possible
in Kootenai River.

49. Column 63.-- Regulated yield of Kootenai River below
Kootenai Lake is shown in table no. 53 to three significant figures.

50. Column 66.-—-Assumed effect of future irrigation between end
Oreille Lake and Tittle Dalles. Table no. 15 shows 140,000 acres
assumed to be irrigable between Newport and Kettle Falls. Of
this ares 125,000 acres were assumed to be irrigable between Newport
and Little Dalles.

51. Column 67.—Estimated natural yield of Columbia River at
Little Dalles was obtained by deducting the flow of Kettle River
from the flow of Columbia River at Kettle IFalls.

52, Column 69.-—Assumed effect of futurce irrigation between PPend
Oreilic Lake and Kettle Falls. (See tauble no. 15.)

53. Column 70.—Natural yield of Columbia River at Kettle Falls
was estimated for part of the period as shown by italics in table no. 22.

54. Column 71 —Modified yicld of Columbia River at Kettle Falls
is shown in table no. 2-3 to three significant figures only.

2 Not printed.
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55. Colummn 72 —Natural elevation of Coeur d’Alene Lake on the
last day of cach month is shown in table no. 46,

56. Column 73.—Natural contents of Coeur d’Alene Liake on the last
day of each month was based on natural elevations and the capacily
curve shown on plate no. 16.°

57. Column 75 —Regulated elevation of Coeur d’Alene Lake on the
last day of each month is shown in table no. 69. See paragraph 203
of report for discussion referring to economic limits of regulation.
These elevations are based on the assumed storage regulation shown in
column 80 and the capacity curve.

58, Column 76 —Assumed eflect ol irrigating part (20,000 acres) of
the Rathdrum Prairie project. Diversion (A) for this area would be
above Post 1falls and return flow (B) would reach the river between
Post Falls and Spokane. Hence the diversion only is considered in
determining the regulated yield at Post Falls (column 81), and the
sum (A plus B) of diversion and return flow in determining the
modificd yield at Spokane (column 87).

59. Column 77 —Natural yield of Spokane River at Post Falls,
Idaho, is shown in table no. 34. These discharges are exclusive of
the flow through the Spokane Valley Farms Co. canal, which diverts
just above Post Falls. 1t was assumed that the diversion through that
canal in the future would be the same as during the period under
investigation; hence the downstream effect of the Spokane Valley
Farms Co. diversion, which has been refleeted in the measured yiclds
at Post Ifalls and Spokane, would not be augmented in the future.

60. Column 80.—Regulation in Coeur d’Alene Lake below eleva-
tion 2,129.1 feet to maintain as nearly uniform flow as possible at
Spokane.

61. Column 82 —Regulated vield of Spokane River below Cocur
d’Alene Liake is shown in table no. 60.

62. Column 85 —Natural yield of Spokane River at Spokane is
shown in table no. 35.

63. Column 88.—Modified yield of Spokane River at Spokane is
shown in table no. 61,

64. Column 89 —Assumed effect of future irrigation between Pend
Oreille Lake and Grand Coulee. (See table no. 15.) This effect
does not include the allowance made for irrigating part of the Rath-
drumn Prairie project by diversion from Spokane River as shown in
column 76.

65. Column 90 —Natural yield of Columbia River at Grand Coulee
was estimated for most of period as shown by italics in table no. 23.

Ser No. 3

PLAN NO. 4 (PUMPING)—LOW GRAND COULEE DAM: GRAND COULEE TO
MOUTII OF SNAKE RIVER, WITHOUT REGULATION BEHIND ({RAND
COULEE DAM

CASE §

66. Column 93 —Modiflied yield at Grand Coulee, corrected for
cffect of upstream regulation and future irrigation, was converted
to second-feel from yield in units of 1,000 acre-feet shown in column
92, set no. 2.

2 Not printaed.
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67. Column 94.—Amount assumed to be pumped into Grand Coulee
Reservoir for use of the Columbia Basin irrigation project. An
allowance of 1,000 second-feet was made for evaporation and seepage
losses from Grand Coulee Reservoir, (See par. 218 of report.) Dur-
ing periods of low-power output a part of the irrigation demand was
assumed to be met by drawing storage from the Grand Coulee Reser-
voir. Kxcept for one of the 216 months under consideration, Grand
Coulee Reservoir was assumed to be regulated so that the com-
mercial power output of the Grand Coulee power plant would not fall
below 500,000 kilowatts. A maximum of 325,800 acre-feet, of storage
in Grand Coulee Reservoir was needed. Table no. 2-27 shows the
regulated elevations of Grand Coulee Reservoir on the last day of each
month, They are not shown in the set-up.

68. Column 95 .-~Modified yield of Columbia River below Coluinbia
Rifcr Reservoir 1s shown in. table no. 24 to three significant figures
only.

69. Column 96 —Total potential power at Grand Coulee power site.
The static head (not shown) was determined {from an unpublished
rating curve and by assuming the forebay elevation to be held at
elevation 1,157.6 feet (U.S. Geological Survey datum). The power
In megawatts at 80-percent efficiency was determined by the formula:
0.000,068 QH; where Q is the discharge in second-feet (colummn 95)
and H is the head in {eet (not shown).

70. Column 97 —Power needed for pumping irrigation supply to
Grand Coulee Reservoir'was based on an over-all efficicney of pumps
and motors of 70 percent and a pumping lift of 415 {cet.

71. Column 98 —Power at Grand Coulee alter pumping represents
the potential commercial power available at the site irrespective of
plant capacity.

72. COolumn 99 —Eftect of assumed regulation and {future irrigation
on yield of Columbia River at Grand Coulee is the algebraic difference
between the modified yield at Grand Coulee (after upstream regula-
tion and {uture irrigation) and the natural yield, This effect has been
applicd to the natural yield at power sites farther down the river to
obtain the modified flow at those sites. Inasmuch as natural yield at
those sites is recorded only to three significant figures, the downstream
effect was computed only to the nearest hundred second-feet in order
to prescrve a consistent degree of accuracy.

73. Column 100.—Assumed future irrigation between Grand Coulee
and Chelan River. Table no. 15 shows assumed irrigable acreages.

74. Column 101 —Estimated natural yield of Columbia River
above Chelan River is shown in table no. 24. These discharges are
the average of A and B as follows: A, the sum of natural yields of
Columbia River at Grand Coulce, and of Okanogan and Methow
Rivers; and B, the difference between natural yield of Columbia River
at Vernita and natural yield of Wenatchee, Entiat, and Chelan
Rivers.

75. Column 102.—Modified yield of Columbia River above Chelan
River corrected for effect of upstream regulation and future irrigation.
Table no. 2-5 shows these discharges to three significant figures only,

76. Column 103.~—Assumed future irrigation at the outlet of Lake
Chelan. Table no. 15 shows assumed irrigable acreages.

77. Column 106.—Yield of Chelan River corrected for storage in
Lake Chelan is shown in table no. 38. Water Supply Paper No. 482,
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pages 119 and 120, gives these discharges for the years 1913 to 1918;
for subsequent vears they are published in successive water-supply
papers. .

78, Column 108 —Regulation in Lake Chelan was based on the use
of 665,000 acre-lect of storage (see par, 221 of report). The regulation
was determined by use of a storage diagram (unpublished) and was
designed to give as nearly uniform flow as possible. Table no. 2-6
shows the regulated elevation of Lake Chelan on the last day of each
month as determined from the storage diagram by means of a special
scale, They are not shown in the set-up.

79. Column 110.—Regulated yield of Chelan River below Lake
Chelan is shown in table no. 62,

80. Column 112.—Assumed effect of future irrigation between
Grand Coulee and Wenatchee River. See table no. 15. This is
exclusive of the effect in Chelan Valley, which is included in column
103.

81, Column 113.--Estimated natural yield of Columbia River above
Wenatchee River is shown In table no. 25. These discharges are the
average of A and B as follows: A, sum of discharge, Columbia River
above Chelan River, Chelan and Entiat Rivers; and B, difference
between discharge of Columbia River at Vernita and Wenatchee River.

82, Column 1156 —Modified yield of Columbia River above Wenat-
chee River is shown in table no. 2-7, This yield is the same as shown
in column 114, except that it is given to three significant figures only.

83. Column 116.-—LEstimated natural yield of Chiwawa River at
dam site was determined by method described in text accompanying
table no. 41.

84. Column 119.—Regulated yield of Chiwawa River is shown in
table no. 65. A storage diagram (unpublished) was used to facilitate
the study of regulation. When the study was started records were
available only to March 1930, and the regulation was designed to
maintain a uniform flow during the 17 years ending with that date.
A maximum storage of 482,000 acre-feet was required. When the
records for the period April 1930 to March 1931 became available the
study was continued. The regulated yield for this last period is
much less than the uniform yield for the 17-year period, due to the
abnormally Jow yield of the river and the fact that storage in the
reservoir had been exhausted at the end of March 1930. 'The regu-
lated elevations of Chiwawa Reservoir, shown in table no. 2-8, were
determined from the storage dingram by use of a special scale. They
do not appear in the set-up.

85. Column 121.--Natural yield of Wenatchee River at gaging
station just above dam site was estimated for part of period as shown
by italics in table no. 39.

86. Column 124.—Regulation in Wenatchee Reservoir to maintain
as nearly uniform flow as possible with storage of 1,000,000 acre-feet.
A storage diagram (unpublished) was used to facilitate study of regu-
lation. The regulated elevations of Wenatchee Reservoir, shown in
table no. 2-9, were determined from the storage diagram by use of a
special scale, They do not appear in the set-up.

87. Column 126 —Regnlated yields of Wenatchee River at dam
site is shown in table no. 63. The modified yield of Wenatchee River

“at Dryden, shown in table no. 64, and not shown in the set, was oh-
tained by applying to the natural yield at Dryden or Peshastin the
downstream effect shown in column 128,
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88. Column 129.—Cumulative effeet of upstream regulation on
yield of Clolumbia River below Wenatchee River was determined by
summarizing the effect of all regulation and [uture irrigation above
Grand Coulee (column 99), the effect of regulation and future irriga-
tion in Chelan River (column 111), and the effect of regulation in
Wenatehee River (column 128).

89, Column 130.—Assumed elfect of future irrigation between
Grand Coulee and Rock Island Rapids (see table no. 15), excludes
allowance for irrigation in Chelan Valley (column 129).

90. Column 131.—Natural yield of Columbia River at sites between
Wenatchee and Priest Rapids is shown in table no. 26. No tribu-
taries of importance enter Columbia River between Wenatchee and
Yakima Rivers.

91, Column 133.—Modified yield of Columbia River at Rock Island
Rapids, shown in table no. 2-10, is the same as shown in column 132
except that it is given to three significant figures only.

92. Column 134.—Assumed effect of future irrigation between
Grand Coulee and Priest Rapids, excluding allowance for irrigation
in Chelan Valley (column 129). This effect takes into account the
irrigation of 105,000 acres in Columbia Valley (see table no. 15) and
includes two thirds of the estimated return flow from the Columbia
Basin irrigation project, which was assumed to reach the main river
through Crab Creek.

93. Column 136.—Modified yield of Columbia River at Priest
Rapids, shown in table no. 2-11, is the same as shown in column 135
except that it is given to three significant figures only.

94. Column 137 —Effect of storage and irrigation in Yakima Valley.
(See pars. 261 and 262 of report.)

95. Column 138.—Assumed return flow from Columbia Basin irri-
gation project. (Sce table no. 17.)

96. Column 139.-Assumed effect of future irrigation along Colum-
bia River between Grand Coulee and Snake River. (Sec table no. 15.)

97. Column 141 —Downstream cffect of assumed regulation and
future irrigation on yield of Columbia River at mouth of Snake River,
shown in table no. 2-12, has been recorded to the nearest hundred
second-feet only in order to avoid unwarranted refinement.

Ser No. 4

PLAN NO. 2-A (GRAVITY) WITHOUT REGULATION BEHIND GRAND
COULEE DAM

CASE 2

98. (eneral—-Plan no. 2-A for developing the Columbia Basin
irrigation project assumes serving the project by gravity diversion
from Clark IFork and Spokane River below Post Falls. An auxiliary
(unpublished) analysis was necessary to derive some of the base data
used in this study. The auxiliary analysis provides that—first, the
diversion of water from Spokanc River to the Columbia Basin irri-
gation project shall be so regulated that the conduit from Albany
Falls to the Spokane River crossing shall operate at ultimate capacity
during the months of high irrigation demand, May, June, July, and
August. In other words, that conduit will carry a uniform flow dur-
ing those months and the remaining irrigation demand will be met -
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by diversion [rom Spokane River. Second, the combined hydro-
el};ctric possibilities on Spokane River from Post Falls to Little Falls
during the diversion period shall not in any year be less than the
firm power possible under the present limits of regulation. (See par.
203.) Third, following the end of the diversion period, that is, after
August 31, the storage remaining in Coeur d’Alene Lake shall be
regulated to maintain a uniform flow at Post Falls and enough water
shall be diverted from the Clark Fork conduit at Spokane River cross-
ing to make the total power possibilities on Spokane River between
Post Falls and Little Falls equal to the firm power available under
present limits of regulation,

99. The lowest run-off of Spokane River during the diversion
period was found to occur in 1926. Tt was deemed advisable, how-
ever, to base the diversion from Spokane River on the supply avail-
able in the next most critical year, 1924, and to allow the Columbia
Basin irrigation project to suffer a slight deficiency in 1926. The
computations show that in 1924 Spokane River could supply water
for the Columbia Basin irrigation project as follows:

l Acre-feat,

Second-feet

DMLY ccim.. e mememm o oo oo doo e oo LmmekoLarar —ahA—dALamer smmmsumumann 111, 000 1,810
- 87,000 1,460

154, 000 2, 500

115, 000 1,870

August . emneianamenenee oo

100. The remainder of the demand for the Columbia Basin irriga-
tion project during these months will be met by diverting & uniform
flow of 11,740 second-feet from Clark Fork.

101. During the period June to August, in 1926, the regulated yield
at Spokane would be 1,950 second-feet under the plan chosen, and
the Columbia Basin irrigation project would sustain a shortage of
60,000 acre-feet in August, which would represent 7.2 percent of the
normal demand for the month, or 1.3 percent of the demand for the
whole irrigation season.

102. Column 79.—Yield available for regulation in Cocur d’Alene
Lake was copied from column 79, set no. 2.

103. Column 142 —Regulation in Coeur d’Alene Lake for joint
benefit of Columbia Basin irrigation project and power at Spokane
River sites, as outlined in the foregoing. _

104. Column 143 —Regulated elevation of Coeur d’Alene Lake on
the last day of each month is shown in table no. 2-13. Reservoir
contents were derived from the storage operations as shown in
column 142, and used to determine elevation by means of the capacity
curve shown on plate no. 16.”

105. Column 145.—Regulated yield of Spokane River at Post Falls
is shown in table no. 2-14.

106. Columns 86 and 74 arc copied from set no. 2.

107. Column 76 ——Assumed effect of future irrigation between
Cocur d’Alene Lake and Spokane is the algebraic sum of the diver-
gion (A) and return {low (B) shown in column 76, set no. 2.

108. Column 146 —Diversion {rom Spokane River to Columbia
Basin irrigation project at a point between Post Falls and Spokane.
(See par. 1423 of report.)

# Not printed.
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109. Column 148 —Yicld ol Spokane River at Spokane, as modified
by assumed regulation and f{uture irrigation, was determined by
applying to the natural yield at Spokane the effect of natural and
artificial storage in Coeur d’Alene Lake; of irrigation of Rathdrum
Prairie; of diversion to Columbia Basin irrigation project, and of
diversion from Clark Fork to Spokane River.

110. Column 149 —Modified discharge at Spokane is shown in
table no. 2-15.

111. Column 44.—Modified input to Pend Oreille Reservoir was
copied from column 44, set no. 1.

112. Column 152 —Diversion from Pend Oreille Reservoir to
Spokane River. (See gencral discussion of set no, 4, par. 98, of this
appendix,)

113. Column 1563 —Diversion from Pend Oreille Reservoir to Co- -
lumbia Basin irrigation project. (See table no. 16.)

114. Column 166 —Regulation in Pend Orcille Reservoir for joint
benefit of Columbia Basin irrigation project and power sites on lower
Clark Fork. During the diversion period the limit of drawdown is
fixed by the elevation of the diversion tunnel, thereafter by the
capacity of the outlet channel.

115, Column 156.—Regulated elevation of Pend Oreille Reser-
voir on the last day of each month is shown in table no. 2-16. Reser-
voir contents were derived from the storage operations shown in col-
umn 155 and used to determine elevation by means of the capacity
curve shown on plate no. 15.2

116. Column 158 —Regulated yield of Clark Fork at Albany Falls
is shown in table no. 2-17,

117. Column 160 —Modified yield of Clark Fork at Metaline Falls
is shown in table no. 2-18.

118. Column 65 —Downstream cffect of regulation in Kootenai
Lake is copied from column 65, set no. 2.

119. Column 162 —Modified yield of Columbian River at Kettle
Falls is shown in table no. 2-19.

120. Column 163.—Assumed effect of future irrigation hetween
Pend Oreille Lake and Grand Coulee (see table no. 15), is exclusive
of the allowance made for irrigating part of the Rathdrum Prairie
project by diversion from Spokane River (column 76).

121, Column 164 ——Modified yield of Columbia River at Grand
Coulee is shown in table no. 2-20 to three significant figures only.

122. Column 95.—Modified yield of Columbia River at Grand
Coulee under the pumping plan of development, without regulation
in Columbia River Reservoir, was copied from column 95, set no. 3.

123. Column 165.—Differcnce in yield at Grand Coulee between
the gravity and pumping plans of development. All assumed regu-
lation and future irrigation below Grand Coulee is alike under each
plan of development. Hence the difference between the two plans
at Grand Coulee is the diflerence at all downstream sites. This
difference was applied to the modified yicld at downstream sites, as
derived for the pumping plan, to obtain the modified yield for the
gravity plan.

124, Column 166 —Difference in yield between the gravity and
pumping plans of development as used is the same as given in column

2 Not printed.
552—-38—Vol. 2—=—=88
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165 except for rounding off to the extent necesssary to derive the
modified yield at downstream sites to three significant figures only.

125, Column 102.—Modified yield of Columbia River above Chelan
River, pumping plan, was copied from column 102, set no. 3, to three
significant figures only.

126. Column 167 —Modified yield of Columbia River above
Chelan River, gravity plan, is shown in table no. 2-21.

127. Column 115 —Modified yield of Columbia River above
Wenatchee River, pumping plan, was copied from column 115, set
no. 3.

128, Column 168 —Modified yield of Columbia River above
Wenatcheo River, gravity plan, is shown in table no. 2-22, to three
significant figures only.

129. Column 133.—Modified yield of Columbia River at Rock
Island Rapids, pumping plan, was copied from column 133, set no. 3.

130, 005umn 169.—Modified yield of Columbia River at Rock
Island Rapids, gravity plan, is shown in table no. 2-23 to three sig-
nificant figures only.

131, Column 136.—Modified yield of Columbia River at Priest
Rapids, pumping plan, was copied from coluran 136, set no. 3.

132. Column 170.—Modified yield of Columbia River at IPriest
Rapids, gravity plan, is shown in table no. 2-24 to three significant
figures only.

133. Column 141.—FEffect of regulation and future irrigation on
yield of Columbia River at mouth of Snake River, pumping plan,
was copied from column 141, set no. 3.

134. Column 171 —Eflect of upstream regulation and future irri-
gation on yield of Columbia River at mouth of Snake River, gravity
plan, is shown in table no. 2-25.

ST No. 5

REGULATION BRHIND LOW GRAND COULEE DAM, IN TWO PARTS—PLAN
NO. 4 (PUMPING), CASE 9, COLUMNS 172188, PLAN NO. 2-A (GRAVITY),
CASE 3, COLUMNS 189—204

PUMPING PLAN—CASE 9

135. Column 94.—Amount pumped to Grand Coulee Reservoir for
Columbia Basin irrigation project was copied from column 94, set
no. 3.

136. Column 95
Reservoir was copied from column 95, set no, 3,

137. Column 173.—Regulation in Columbia River Reservoir,
behind low dam, for joint benefit of Grand Coulee, Foster Creck,
Chelan, Rocky Reach, Rock Island Rapids, Vantage, and Priest
Rapids power sites. (Sce par. 212 of report.) For the storage years
1916-17, 1919-20, 1922-23, 1923-24, 1925-26, 192829, 1029-30, and
1930-31, assumed regulation was based on maintaining maximum
avglcwatc power af all Columbia River power plants between Grand
Coules and Priest Rapids. For the other years regulation was based
on maintaining ag nearly uniform flow as possible at Grand Coulec.

138. Column 175 ~~—Regulated elevation of Columbia River Reser-
voir on the last day of cach month, as shown in table no. 2-26, is
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derived from the contents shown in column 174 and the capacity
curve shown on plate no. 18. Table no. 2-27 shows regulated cle-
vation of Grand Coulee Reservoir on the last day of each month, not
shown in set-up.

139. Column 176 —Draw-down in Columbia River Reservoir repre-
sents the average vertical distance between elevation 1,157.6 feet
(U. 8. Geological Survey datum) and water surface in the reservoir
for each month. It was based on elevations at the end of each month
as shown in column 175.

140. Column 178 —Regulated yield of Columbia River at Grand
Coulee iz shown in table no. 2-28.

141, Column 179.—Downstream eflect of regulation in Columbia
River Reservoir is the difference between the yicld at Grand Coulee
with and without regulation in Columbia River Reservoir (column
178 minus column 95 of set no. 3). This effect is shown only to the
degree of accuracy necessary to derive modified yield at downstream
sites to three significant figures.

142. Column 180.—Static head at Grand Coulec power site was
based on an unpublished rating curve and the elevations shown in
column 175.

143. Column 181.—Total potential power at Grand Coulee power
site, in megawatts, at an efficiency of 80 per cent, was derived by the
formula: 0.000,068QH, where Q is the discharge in second-feet
(column 178) and H is the static head in feet (column 180).

144, Column 182. -Power required for pumping to Grand Coulee
Reservoir was based on an over-all efficiency of pumps and motors of
70 per cent and lifting the water to elevation 1,572.6 feet (U. S.
Geological Survey datum). Inasmuch as regulation in Columbia
River Reservoir with a greater draw-down than about 20 feet (see
par. 212 of main report) incrcases power at sites between Grand
Coulee and Snake River at the expense of power at the Grand Coulee
site, it was assumed that during periods of low power yield the
benefiting plants would share the pumping load with the Grand
Coulee plant. Hence the pumping load was distributed between the
Columbia River power plants in proportion to their respective heads.
The values marked ““a” in this column represent the apportionment
of load carried by the Grand Coulee plant during the periods when
the load was so distributed. During the remaining periods all of the
pi.lmping load was assumed to be carried by the Grand Coulee power
plant,

145. Column 183.—Commercial power at Grand Coulee is the
difference between total potential power and pumping demand,
irrespective of plant capacity.

146. Columns 102, 115, 133, and 136 were copied from set no. 3 to
three significant figures only.

147. Column 184.—Modified yield of Columbia River above
Chcelan River is shown in table no. 2-29.

148. Column 185 ~-Modified yield of Columbia River above
Wenatchee River is shown in table no. 2-30.

149. Column 186.—Modified yield of Columbia River at Rock
Islund Rapids is shown in table no. 2-31.

150. Column 187 ~-Modified yield of Columbia River at I'riest
Rapids is shown in table no. 2-32.
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151. Column 188 —Effect of upstream regulation and future
irrigation on yield of Columbia River at mouth of Snake River is
shown in table no. 2-33.

GRAVITY PLAN--~(CASKE 3

152. Column 164 —Modified input to Columbia River Reservoir,
gravity plan, wus copied from column 164, set no. 4, to three signif-
icant figures only.

153. Column 190.—Regulation in Columbia River Reservoir,
behind low dam, for joint benefit of Grand Coulee, Foster Creek,
Chelan, Rocky Reach, Rock Tsland Rapids, Vantage, and Priest
Rapids power sites. (See par. 212 of report.) For the low years
1919-20, 1922-23, 1923-24, 1925- 26, 1928-29, 1929-30, 1930-31, the
reservoir was assumed to be regulated to secure maximum aggregate
power at all Columbia River power plants between Grand Coulee and
Priest Ruapids; for the other years to maintain as nearly uniform flow
as possible at Grand Coulee,

164. Column 191.—Contents of Columbia River Reservoir on the
lust day of cach month, based on the capacity curve, shown on plate
no. 18* and the assumed storage regulation, shown in column 190.

155. Column 192 —Regulated elevation of Columbia River Reser-
voir on the Jast day of each month, ag shown in table no. 2-34, is
derived from the data in column 191 and the capacity curve shown on
plate no. 18.2

156. Column 194 —Regulated yield of Columbia River st Grand
Cloulee is shown in table no. 2-35,

157. Column 195.—Forebay elevation, Grand Coulee power site,
represents mean stage in the reservoir during each month as deter-
mined by averaging clevation shown in column 192,

158. Column 196 —Tailrace clevation at Grand Coulee power site
15 derived [rom the discharge shown in column 194 and an unpublished
rating curve.

159. Column 198 —Potential power at Grand Couleo site, in
megawatts, at 80 percent elliciency, was derived by the formula
0.000068 Q.IT., where @ is the discharge in second-feet (column 194)
aud H is the static head in feet (column 197).

160. Column 199.—Downstream effect of regulation in Columbia
River Reservoir is the difference between the yield of Columbia
River at Grand Coulee with and without regulation in Columbia
River Rescrvoir (column 194 minus column 164 of set no. 4).

161. Columns 167, 168, 169, 170, and 171 were copied from the
same columns in set no. 4, to three significant figures only.,

162. Column 200.—Modilicd yield of Columbia River above
Chelan River is shown in table no. 2-36.

163. Column 201 —Modified yield of Colurbia River above
Wenatchee River is shown in table no. 2-37.

164. Column 202.—Modified yvield of Columbia River at Rock
Island Rapids is shown in table no. 2-38.

165. Column 203 —Modified yield of Columbia River at Priest
Rapids is shown in table no, 2-39.

2 Not printed.



COLUMBIA RIVER AND MINOR TRIBUTARIES 1129

166. Column 204 —Lflect of upstream regulation and future
irrigation on yield of Columbia River at mouth of Snake River is
shown in table no. 2-40.

SET No. 6

PLAN NO. 6-A (GRAVITY) WITH REGULATION BEIIND LOW GRAND
COULEE DAM

CABHE 5

167. General —Plan no. 6-A for developing the Columbia Basin
irrigation project assumes serving the project by gravity diversion
from Clark Fork, Spokane River and Wenatchee River. The
reculated yield of Spokane River at Spokane and diversion from
Clark Fork to the Spokane River were assumed to be the samne as
under plan no. 2-A.  The total yearly diversion from Spokane River
to the Columbia Basin irrigation project was also assumed to be the
same as under plan no. 2-A, but the distribution by months would
differ slightly, in order that the diversion from Clark Fork to the
Columbin Basin irrigation project could be held at a constant rate
during May, June, July, and August. This difference in monthly
distribution resulted in elevation of Coeur d’Alene Lake, and yield
at Post Ialls, differing from those derived in plan no. 2-A. The
necessary monthly adjustment was madein an auxiliary (unpublished)
study.

168, Column 44.—Modified input to Pend Oreille Reservoir was
copied from column 44, set no. 1.

169, Column 205. LRegulation in Pend Oreille Reservoir for joint
benelit of Columbia Basin irrigation project and power sites on Clark
Fork. The lower limit of regulation during the irrigation season was
fixed by the elevation of the diversion tunnel intake; at other times
by the capacity of the outlet channel.

170, Column 206 .~ Regulated elevation of Pend Oreille Reservoir
on the last day of each month is shown in table no. 2-41. Reservoir
contents were derived {rom the proposed regulation shown in column
205 and used to determine elevation by means of the capacity curve
shown on plate no. 15.

171, Column 162 —Diversion from Pend Oreille Reservoir to
Spokane River was copied from column 152, set no. 4. (Sec pars. 98
and 112, appendix 2.)

172. Column 208.—Diverted from Pend Oreille Reservoir to Colum-
bia Basin irrigation project. Ior the months of May, June, July,
and August this diversion is at the rate of 8,100 second-feet, the
Spokane River supplying the remainder of the irrigation demand at
Hillerest.

173. Column 210.—Regulated yicld of Clark Fork at Albany Falls
1s shown in table no. 2-42.

174. Column 49.-—Natural yield of Clark Fork at Albany Falls was
copied from column 49, set no. 2.

175. Column 82 —Natural yield of Clark Fork at Metaline Falls
was copled from column 52, set no. 2,

176, Column 212.—Modified vield of Clark Fork at Metaline Falls
is shown in table no. 2-43.

177. Columns 65, 69, and 70 were copied from set no. 2,
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178. Column 213 —Modified yield of Columbia River at Kettle
TFalls is shown in table no. 2-44 to three significant figures only.

179. Column 151, —Downstream effect of regulation in Cocur
d’Alene Lake is copied from column 151, set no. 4, See paragraph
167 of appendix 2. Table no. 2-45 shows regulated elevation of
Coeur d’Alene Lake on the last day of each month under this plan
of development., Table no. 2-46 shows regulated yield at Post alls.
Table no. 2-15 shows modified yield at Spokane.

180. Column 163.—Assumed effect of future irrigation between
Pend Oreille Lake and Grand Coulee was copied [rom column 163,
set no. 4.

181, Column 90 —Natural yield of Columbia River at Grand
Coulee was copied [rom eolumn 90, set no. 2.

182, Column 216.- -Regulation in Columbia River Reservoir for
joint benefit of Grand (3()111(‘0, Foster Creek, Chelan, Rocky Reach,
Rock Istand Rapids, Vantage, and Priest Rapids power sites. For
the low years 1919- 20, 1922-23, 1923-24, 192 526, 1928-29, 1929-30,
1930-31 the reservoir was rewu]at@d to secure maximum aggm"nto
power al all Columbia River sites between Grand Coulce and Priest
Rapids; for the other years to maintain ag nearly uniform flow as
possible at Grand Coulec.

183, Column 217 —Regulated elevation of Columbia River Reser-
voir on the last day ()f each month 1s shown in table no. 2-47.
Re%ervm] contents were derived from the assumed storage regulation
shown in cclummn 216 and used to determine elevation by means of
the capacity curve shown on plate no. 18.

184. Column 219.— Regulated yield of Columbia River at Grand
Coulee is shown in table no. 2-48.

Column 194 —Regulated vield of Columbia River at Grand
Coulee, plan no. 2-A, with regulation behind low Grand Coulee D,
wag copled [rom column 194, set. no. 5.

186. Column 221 .- -Modified vield of Columbia River above Chelan
River is shown in table no, 2-49,

187. -Column 222 —Modilied vield of Columbia River above
Wenatchee River is shown in table no. 2-50.

188. Column 123 —I1nput to Wenatchee Reservoir, modified by
regulation in Chiwawa Reservoir, was copied from column 123, set
no. 3.

189, Column 223 —Regulation in Wenatchee Reservoir. The
entire input to Wenatchee Reservoir was assumed to be regulated
for the joint benefit of the Quiney unit of the Columbia Basin irr-
gation project, the greater Wenatchee irrigation project, and a power
site at Dryden on the Wenatchee River. The conduit leading from
the dam would carry the entire discharge from the reservoir. At
point near the town of Dryden part of the water (723 second-feet
prior to June 1925 and 636 second-feet, thereafter) could be dropped
through a head of about 575 fect to & power plaiit on the Wenatehieo
River.

190, Column 224 —Contents of Wenatechee Reservoir on the last
day ol cach month was derived {rom the assumed regulation shown
in column 223 and the ecapacity curve shown on plate no. 21.7

191. Column 225 —Regulated elevation of Wenatchee Reservoir
on the last day of each month, shown in table no. 2-51, was derived

3 Not printed.
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from the data in column 224 and the capacity curve shown on plate
no. 21°*

192. Column 226 —Diversion from Wenatchee Reservoir, in units
of 1,000 acre-feet has been converted into seccond-feet and shown in
table no. 2-52.

193. Column 230.-—Effect of regulation on yield of Wenatchee
River below Dryden power site is the difference between the flow
assumed to be released near Dryden from the proposed conduit (see
discussion, column 223) and the natural discharge below Wenatchee
Reservoir.  Table no. 2-53 shows the yield of Wenatchee River above
the Dryden power site as modified by the assumed regulation. It is
not shown in the set-up,

194, Column 126 —Regulated vield of Wenatchee River below
Wenatchee Reservoir (plan no. 2-A) was copied from column 126,
set no. 4.

195. Column 231 —Diflerence in flow of Wenatchee River at
mouth due to regulation of Wenatchee Reservoir aceording to plan
no. 6-A (together with proposed diversion for irrigation) and accord-
ing to plan no. 2-A.

196. Column 2“3? —Total difference in flow of Columbia River
below Wenatchee River between plan no. 6-A and plan no. 2-A
“as used” is the same ag given in column 232, except that the flows
were rounded off to the extent necessary to dorive modified yield at
downstream sites to three significant figures only,

197. Columns 202, 203, and 204 were copied from the same columns
in set no. 5.

198. Column 284 —Modified yield of Columbia River at Rock
Island Rapids is shown in table no. 2-54 to three significant figures
only.

199, Column 235. —Modified led of Columbia River at DPriest
Rapids is shown in table no. 2-55 to three significant figures only.

200. Column 236 —FEffcet ol upstream recrulatlon and future irri-
gation on yield of Columbia River at mouth “of Snake River is shown
in table no. 2-56.

Ser No. 7

REGULATION BEHIND HIGH GRAND COULEE DAM—IN TWO PARTS!
PLAN NO. 4 (PUMPING) CASE 11, COLUMNS 237-255, PLAN NO. 2-A
(GRAVITY), CASE 4, COLUMNS 256—270

o 11

PUMPING

201. Column 287 ~ 'The amount pumped {rom Columbia River to
Grand Coulee Reservoir for Columbia Basin irrigation project in-
cludes allowance of 1,000 second-feet for evaporation and seepage
losses from Grand Coulee Reservoir, During infrequent intervals
when the flow was low a portion of theirrigation demand was assumed
to be met by drawing storage from Grand Coulee Reservoir. The
maximum assumed stomve draft was 328,900 acre-fect. Table
no. 2-57, derived from an auxlhmv study, shows regulated elevation
of Grand Coulee Reservoir on the last day of each month.

202. Column 238.—Yicld available for regulation in Columbia
River Rescrvoir is the difference between the modified input (column
93, set no. 3) and the amount assumed to be pumped up to Grand
Coulee Reservoir (column 237),

2 Not printed.
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203. Column 2/0.—Regulation in Columbia River Reservoir for
joint benefit of Grand Coulee, Foster Creck, Chelan, Rocky Reach,
Rock Island Rapids, Vantage, and Priest Rapids power sites. (See
par. 211 of report.) For the low years, 1916-17, 1919-20, 1921-22,
1922-23, 1923-24, 1925-26, 1928-29, 1929-30, 1930-31, storage was
regulated to maintain maximum aggregate power at all Columbia
River plants between Grand Coulee and Priest Rapids; for the remain-
iélg' ffears to maintain as nearly uniform flow as possible at Grand

oulee. '

204. Column 241 —Contents of Columbia River Reservoir on the
last day of each month was derived [rom the assumed regulation shown
in column 240, and {from capacity curve shown on plate no. 18.2

205. Column 242 —Regulated elevation of Columbia River Reser-
voir on the last day of each month, shown in table no. 70, was derived
from the data in column 241 and the capacity curve shown on plate
no. 18.2

206. Column 243 —Drawdown in Columbia River Reservoir repre-
sents the average vertical distance between elevation 1,287.6 feet
(U.8. Geological Survey datum) and water surface in the reservoir for
each month. It was based on elevations at the end of each month,
as shown in column 242,

207, Column 245 —Regulated yield of Columbia River at Grand
Coulee is shown in table no. 47.

208. Column 178~ -Regulated yield of Columbia River at Grand
Coulee, according to plan no. 4, with regulation behind low dam,
was copled from column 178, set no. 5,

209. Column 246 —Difference in flow of Columbia River at Grand
Coulee between the assumed regulation behind the high dam and
behind the low dam. The flow previously obtained at downstream
power sites as a result of the assumed regulation behind the low dam
(set no. 5, pumping) formed the basis of determining what the flow
would be with the assumed regulation behind the high dam, because
the only difference was that due to the two plans of utilizing Columbia
River Reservoir.

210. Column 247 —Static head at Grand Coulee power site was
based on an unpublished tailwater rating curve and the elevations
shown in column 242. )

211. Column 248 —Total potential power at Grand Coulee power
site, in megawatts, at 80 percent efficiency, was derived by the formula
0.000068 @Q.1i., where @ is discharge in second-feet (column 245)
and H is head in feet (column 247).

212. Column 249.—Power required for pumping to Grand Coulee
Reservoir was based on an over-all efficiency of pumps and motors of
70 percent and lifting the water to elevation 1,572.6. Inasmuch as
regulation in Columbia River Reservoir, below a drawdown of about
60 feet (see par. 211, main report), increases power at siles between
Grand Coulee and Snake River at the expense of power at the Grand
Coulee site, it was assumed that during periods of low power yield
the benefiting plants would share the pumping load with the Grand
Coulee plant. Hence the pumping load was distributed between the
. Columbia River plants in proportion Lo their respective heads. The
values marked “a” in this column represent the apportionment of
load carried by the Grand Coulee plant during the periods when the

1 Not printed.
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load was so distributed. During the remaining periods all of the
pumping load was assumed to be carried by the Grand Coulee power
lant.

P 213. Column 250.— Commercial power at Grand Coulee represents
potential power, irrespective of plant capacity.

214. Columns 184, 185 186, 187, and 188 were copied {rom the
same columns in set no.

215. Column 251 —Modlﬁed yield of Columbia River above
Chelan River is shown in table no, 48.

216, Column 252 —Modified yield of Columbia River above
W'enut(hee River is shown in table no. 49.

Tsland R&pldb 18 ShOWI’l in table no. 50.

218, Column 264 —Modified yield of Columbia River at Priest
Rapids is shown in table no. 51.

219. Column 255 —Eflcct of upstream regulation and future
irrigation on yield of Columbia River at mouth of Snake River is
shown in table no. 52.

GRAVITY PLAN—CASE 4

220. Column 189.—Maodified input to Columbia River Reservoir,
gravity plan, was copiled from column 189, set no. 5.

221, Column 256 —Regulation in Columbia River Reservoir for
joint benefit of Grand Coulee, Foster Creek, Chelan, Rocky Reach,
Rock Island Rapids, Vantage, and Priest Rapids power sites. (See
par. 211 of report.) For the low years 1919-20, 1922-23, 1923-24,

1925-26, 1928-29, 1929-30, and 1930-31 qtorage was regulated to
maintain maximum aggregate power at all Columbia River plants
between Grand Coulee and Priest Rapids; for the other years to
maintain as nearly uniform flow as possible at Grand Coulee.

222. Column 257 —Regulated contents of Columbia River Res-
ervoir on the last day of each month was based on the capacity
curve shown on plate no. 18 and the assumed storage regulation
shown in column 256,

223. Column 258.—Regulated elevation of Columbia River Res-
ervoir on the last day of each month, shown in table no. 2-58, was
derived from the dats in column 257 and the capacity curve shown on
plate no. 18.2

224. Column 260.-—Regulated yield of Columbia River at Grand
Coulee is shown in table no. 2-59,

225. Column 261 —Forchay eclevation, Grand Coulee power site,
represents mean stage in the reservoir during each month as deter-
mned by averaging elevations shown in column 258.

226. Column262.—Tailrace elevation, Grand Coulee power site,
is derived from the discharge shown in column 260 and an unpublished
rating curve.

227. Column 264.—Potential power at Grand Coulee site, in
megawatts, at 80 percent efficiency, was derived by the formula
0.000,068 QH, where @ is discharge in second-feet (column 260) and
IT is head in feet (column 263).

228. Column 194.—Modified yield of Columbia River at Grand
Coulee according to plan no. 2-A, with regulation behind low dam,
was copied from column 194, set no. 5.

¥ Not printed.
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229. Column 265 —Difference in flow of Columbia River at Grand
Coulee between the assumed regulation behind the high dam and
behind the low damn. The flow previously obtained at downstream
power sites as a result of the assumed regulation behind the low dam
(set no. 5, gravity) formed the basis for determining what the flow
would be with the assumed regulation behind the high dam, because
the only difference was that due to the two plans of utilizing Columbia
River Reservoir,

230. Columns 200, 201, 202, 203, and 204 were copied from set no. 5.

231, Column 266 —Modified yield of Columbia River above Chelan
River is shown in table no. 2-60.

232. Column 267 —Modified yield of Columbia River above
Wenatchee River is shown in table no, 2-61,

233. Column 263.-—Modified yield of Columbia River at Rock
Island Rapids is shown in table no. 2-62.

234. Column 269 —Modilied yield of Columbia River at Priest
Rapids is shown in table no. 2-63.

235. Column 270.—Effect of upstream regulation and future
Irrigation on yield of Columbia River at mouth of Snake River 1s
shown in table no, 2-64,

BTORAGE ANALYSIS~ FLATHEAD LARE INTERMEDIATE PLAN OF DEVELOPMENT

236. A license granted by the Federal Power Commission to the
Rocky Mountain Power Co. (projeet no. 5, May 1930) permits
regulation of Flathead Liake by the use of 1,100,000 acrefeet of
storage below elevation 2,803 feet (U. S. Geological Survey datum),
This analysis was made to show the effect of such regulation on
the elevation of Ilathead Lake and the yield of Flathcad River
below the lake, The assumed irrigation diversion is the same as that
assumed in set no, 1. No upstream regulation was assumed, but
allowance was made for [uture irrigation above Flathead Tiake of
160,000 acre-feet per year, distributed as follows:

Acre-feet Acre-feet
April__ . L.l 5,000 | November_________________ 5, 000
May . o 13, 000 | December. ... .......__. 5,000
June_ __._______________.__ 31,000 | January ___________________ A, 000
July. e 50,000 | February - _ oo 5, 000
August____________________ 25,000 | March_ ___________________ 5, 000
Septernber_ __ .. ... _.... 6, 000 . _—
October___________________ 5, 000 Total_____________._ 160, 000

237. Column 1.—Yield of Flathead River below Ilathead Lake
corrected for natural storage was copied from column 14, set no. 1.

238, Column 4.—Regulation in Flathead Lake to maintain as
nearly uniform flow as possible in Flathead River below the lake.

239. Column 5 —Regulated contents of Flathead Lake on the last
day of each month were derived from the assumed regulation shown
in colurn 4.

240. Column 6 —Regulated elevation of Flathead Lake on the last
day of each month, shown in table no. 2-65, was derived from the
data in column 5 and the capacity curve shown on plate no. 13,

241, Column 8.—Regulated yicld of Flathead River below Flat-
head Lake is shown in table no. 2-66.
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Flathead Lake, regulaied by use of 1,100,000 acre-feet of storage belween elevations

2,884.03 and 2,898.00 feel U.S. Geological Survey datum. No wupsiream
regulation
{160,000 acre-feet per year deducted for future irrigation]
T 4ol Regulated yield
Flathead Lake regulation below lake
le—r)ﬂ;1
correcte : -
for naiiral | Future Migdll?: d Rlgvation
SI!;‘l)r?ﬁe i’; frrigation (7 Stored 4 | Contents “end of
I flalhead ) ' Stored
Month Lake | acre-feet ac{f_’é‘iet released ﬁl“o%% ng;on(gléo_ acksq(f)get Second-
1,000 00 | Tyoo0 | logieal | (a-a) | Teet
acre-feel acre-feet | ofeot | Survey
datnm
1 2 3 4 h ] 7 8
800 —5 745 0 591 2, 885, 31 795 13, 400
2, 328 —13 2,315 - 667 1,258 2, 80074 1, (4R 26, 800
3,729 31 3, 698 —+425 1, 683 2,804,11 3,273 55, 000
- 1, 069 —50 1,019 —141 1, 542 2,803, 00 1,160 18, 900
- 420 —25 404 0 1, /2 2, 893. 00 404 6, 570
‘wepi Pm - . 218 -6 210 —139 1,403 2,801.90 349 5, 860
October. . ____ 211 —h 206 - 154 1, 24% 2, 890. 67 360 §, 860
November__ - 275 —35 270 —7% 1,170 2, 890, 04 349 5, 860
December _______ 171 —5 166 — 104 476 2, HBR. 47 360 5, 860
1914
January ... .. 181 -5 176 —184 792 2 886 93 360 5, B&O
Febroary...____. 145 ] 140 —185 607 . 325 5, 860
March A 200 —& 195 —165 442 360 5, 860
RO2 -3 it 415 506 643 10, 80D
2,106 —13 2,002 -+727 1,323 1, 365 22, 200
1, 568 —3l 1, 537 —+219 1, 542 1, 318 22,200
562 —5H0 512 0 1, 542 512 8, 330
st 261 —25 236 —166 1,376 402 6, 540
‘cwem('mbk‘r 206 -6 0 — 189 1, 187 389 G, 540
October 418 —h 413 <11 1,198 402 6, 540
Novembher . _ 567 —35 062 +173 1,371 2, %01, 65 380 6, 540
December . L. __ 210 —5 205 - 197 1,174 2 £90. 07 402 6, 540
1915
Jannary... _ 167 —5 162 —211 933 2, A8 12 403 6, 550
F‘ebruary 122 —a 117 —247 686 2,186, 10 364 6, 550
March_ 164 —4 159 —244 442 2, 8B4, 03 A0% 6, 550
April %7 —5 762 +137 579 2,885, 21 625 10, 500
May. . 1, 228 —13 1,215 -+502 1,081 2, RRO, 32 713 11, 600
June____ 1, 082 =31 1, 061 -+365 1, 446 2,892, 24 f96 11, 700
July 861 —50 A4 —+96 1, 542 2, B3, 00 718 11, 700
August___ 377 —25 352 —60 1,482 2,892, 53 412 6, 700
September 266 —6 250 —149 1,333 2,801, 34 399 6, 700
October_____ 245 —5 280 —132 1,201 2, 800. 29 412 6, 700
November__ - 28% —5 278 —121 1, 080 2, B89, 31 390 6, 700
December.______. 243 —h 237 —176 901 2, 8BR87. 80 413 3, 710
1916
January_ . _______ 172 —h 167 — 246 658 2, 885, 87 413 6, 710
February . _ 175 -5 170 ~218 442 2, 884, 03 386 6,710
March A31 —5 526 —+16 458 2,884,117 510 8, 300
i 934 —i 920 —+203 661 2, 885,90 726 12, 200
1,823 ~13 1,810 365 1,026 2, 8RR, 88 1,445 23, 500
3, 781 -3 3,750 -+739 1,765 2,804.75 3,011 50, 600
2, 561 — 50 2,611 —223 1, 542 2, 803. 00 2,734 44, 500
August_ 641 —25 616 ] 1, 542 2,803, 00 616 10, 000
September 090 b 584 0 1, 542 2, 893, 00 584 9,810
October___ 333 —5 328 — 2 1,514 2, 802,78 356 5, 790
November 153 —& 178 —1R7 1, 347 2 801,45 R4b 5, 780
December. 178 -5 173 —183 1, 184 2, 889, 99 3568 5, 790
1917
January .o ____ 120 -5 115 —241 023 2,888, 04 356 5,790
February_ 126 —5 121 —201 722 2, 886. 40 392 5, 790
March. . 127 -8 122 —234 488 2, B84, 43 356 5§, 780
i a0 —5h 209 —46 442 2,884.03 345 5,790
- 2,417 —13 2,404 879 1,321 2,801, 25 1,525 24, 800
- 3, 194 —3l 5,163 —+221 1, b42 2,803, 00 2,042 49, 400
. 1,422 —50 1,472 0 1,542 2, &93, 00 1,372 22,300
August, .. - 385 —25 363 —35 1, 507 2,802.73 JO8 6,470
September - 153 —t 147 —238 1 269 2, 890. 83 385 6,470
Ocloher. ___ 134 -5 134 —204 1,005 2, 888, 71 308 6, 470
Novernher - 133 —5h 128 —257 748 2, 886,62 385 6,470
December_____._ 242 -5 27 —161 587 2, 885, 27 398 6,470

B et o ahb R
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Flathead Lake, regulated by use
2,884.03 and £,893.00 feet
regulation—Continued

of 1,100,000 acre-feet of storage belween elevations

U.S. Geological Sirvey datum.

No upstream

Flathead Lake regulation

Regulated yietd

le_g rrl below lake
corrected .
for natural | Fulure M.Od)lﬁted Elevati
storage in |irrigation ‘{’ {)6"0 Contents . Yﬁ" 1;)11
Flathead | 1,000 g Stored - | COMIEOLs| - enc
Month ’ . | acre-feet end of month 1,000 o )
Lake acre-feet released y o |ty | Second-
‘ -~ month | U.8, (Jeo- | acre-feet
1,000 — 1,000 | =3 000 Ingical (3-4) feel
acre-feet acre-feet 4 ol :
acre-feet Burvey
datum
1 2 3 4 b ] 7 &
) 1918
January_ .. ______ 667 —5 G662 1264 851 2, 887, 46 308 6,470
February 115 —4 110 — 250 601 2, BEH, 39 360 6, 480
March__ 244 —5b 238 — 154 4432 2,884, 03 308 6, 470
April_ 993 b 0] +250 692 2, 886. 156 738 12,400
May.. 2, 063 —13 2, 050 +433 1,125 2, BRY, 67 1,617 26, 300
June__ 2,980 =31 2,959 417 1, 542 2, 893, 00 2,542 42, 700
July.__. 685 —50 635 0 1, 542 2, 893, 00 635 10, 300
August___ 392 —25 307 —7 1, 535 2, 892. 95 314 5,100
Beptember. 177 —6 171 —142 1,403 2,801, 90 303 5 100
Qetober_. 185 —4h 180 —1i 1, 269 2, 840, 83 314 , 100
November_ 170 -5 165 —138 1,131 2, 880, 72 303 6,100
December_...... 161 —h 148 —168 063 2, 888, 37 314 5, 100
1919
January_________ 138 -5 133 —18t 782 2, B86. 90 314 §, 100
Fehruary. 122 —5 17 — 145 617 2, 885, 53 282 5, 080
arch.__ 144 -5 139 —175 442 2,854, 03 314 5,100
April_, 708 —5 703 +108 550 2,884, 96 495 10, 000
May.. 2, 282 —13 2, 269 |- 812 1,362 | 2,801 57 1,457 23,700
June 1, 620 ~31 1, 580 +130 1, 542 2, 893. 00 1, 409 23, 700
July... 424 —8&0 a7 ] 1, 542 2, 893, 00 374 6, O8O
August 219 —25 194 —&6 1, 186 2, 892, 56 250 4, 060
Septemnber. 5] —6 il —163 1,323 2,891, 26 242 , 060
Qetober____ 97 —5 02 —158 1,165 2, 800, 00 250 4, 060
November, . . 143 —5 138 —14 1, 061 2, 859, 16 242 4, 060
December._______ 92 —5 R7 —163 298 2, 887. 84 250 4,
1920
96 —5 1] —154 739 2, BRG. b4 260 4, 060
103 ] 98 —136 603 2, 885, 41 234 4, 060
93 ] 8 -161 442 2, 884, 03 234 4,050
360 —b 364 0 442 2, BR4. 03 364 6, 120
1, 696 —13 1, 683 -|-658 1, 000 2, 888, 67 1,125 18, 300
2,386 =31 2,365 542 1, H42 2, 893. 00 1,813 30, 600
1, 106 —a0 1, 055 ] 1, 542 2,803, 00 1,055 17, 200
329 —25 304 —104 1, 43% 2,892, 18 408 6, 640
250 -8 244 —151 1, 257 2, 890, 97 395 6, 640
Octobor .. 349 —5 34 —64 1,223 2, 890, 46 408 6, 640
Naovember 211 —5 206 —1R9 1,034 2, 888, 04 395 8, 640
203 —& 198 —210 824 2, BH7. 24 408 ¢, G40
203 —& 198 —210 614 2, 845, 50 408 6, 640
202 —& 197 —172 442 2, B84, 03 368 6, 640
448 —& 443 0 442 2,854, 03 443 7,200
995 —5 990 1252 694 | 2,880,17 738 12, 400
2,012 —13 2, 809 —+778 1,472 2, 892,45 2,121 34, 500
2,909 —31 2,878 470 1,542 2, 893, 00 2, 80% 47,200
1,001 =50 931 [} 1,542 2, B93. 00 951 15, 500
350 —25 325 —28 1,514 | 2,802.78 353 5,740
September._ 185 —& 179 —163 1,351 2, 801, 49 412 5,740
October.___ 205 -5 200 —153 1,198 | 2,890.26 353 5, 740
November.._ . __ 204 —5 199 - 143 1,065 2, 880,11 342 5,740
December___.____ 267 —& 262 -4 964 2, BRE, 3y 363 5, 740
1922
January. . 217 —5 212 —~141 823 2,887, 23 453 b, 740
February. 129 -5 1A —194 620 | 2,885.03 318 5,730
March. . 170 —5 165 —187 444 2,884, 03 352 6,730
April__ 356 —5 351 0 442 2, 884, 03 351 5, 900
May. . 2,279 —13 2, 266 —+827 1, 269 2,880, 33 1,439 23, 400
Junse 2, 803 —31 2,772 4273 1,542 2, 803, 00 2,499 42, 000
July. 722 —h6( 672 0 1, 542 2,893, 00 672 10, 900
Augnst__ 321 —-25 206 -23 1,519 2, 802, 82 319 5,180
September. 190 —6 184 —124 1,395 2,801, 84 308 G, 180
QOctober___ 1685 -5 160 -159 1,236 2, 890, 57 319 5, 180
November. . 160 —b 155 —153 1, 083 2,889, 34 308 5, 180
December_.______ 130 -5 125 —194 859 2,887.77 319 5, 150
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Flathead Lake, requlated by use
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of 1,100,000 acre-feet of storage between elevaiions

7

2,884.05 and 2,893.00 feet U.N. Geological Survey dalum. No upstream
regulalion—Continned
: Regulated yield
Flathead Lake regulation below lake
Ruﬂ-(t)fzi
correcte: ;
for natural | Future | Modified
Sl Mbabry: input Elevation
storage in |irrigation 1000 | g Contents end of
Month Flﬁgll(eead aclr’eqfeet acre-feat rgcl);ggeg end of month LOO | second-
1.000 (1-2) — 1,000 month | U.8. Geo- | acre-feet feat
acre-feet acre-feet | 12000 logleal G
. ucre-feet |  Survey
datum
1 2 3 4 5 8 7 8
1923
Jannary__ _ 212 —5 207 —=112 777 2, 888, 86 319 b, 180
. 120 —& 115 —173 604 2,885, 42 288 5, 180
— 162 —5 157 - 162 442 2, 884. 03 319 5, 180
- 631 -5 626 +70 512 2, 884, 64 Hb6 9, 350
. 2, 547 —13 2, 534 +844 1,361 2,801, 57 1,685 27, 400
. 2,740 ~31 A 4181 1,542 2, 893. 00 2, 528 42, 500
- 1,062 —&0 1,012 i} 1, 542 2,803.00 1,012 16, 600
E I 301 —26 366 0 1, hd2 2, 893. 00 366 5,950
Hepternber. ... _.. 287 —8 281 —36 1, 508 2,802.72 317 5, 330
October___ I 39 —5 M —204 1,212 2, 890, 37 328 5,330
Novernber_ . ... 15% —5§ 153 —164 1,048 2, 880, 05 317 5,330
December_.______ 129 —5 124 —204 244 2, 887. 10 328 5,330
1924
January.. _....__ 178 —5 173 —154 689 2, 886, 13 328 6, 330
Februaty...oovee 189 -5 184 -123 566 2, 885, 10 307 5,330
MAreh e ovaccun 209 —5 204 —124 442 2, R84, 03 328 5, 330
April . ... 413 —§ 408 4] 442 2, 884, 03 408 , BG0
May. 2,740 —13 2,727 | 41,100 1, 542 2,893, 00 1,627 26, 500
June. 1, 808 —31 1, BG7 1, 542 2, 803,00 1, 867 31,400
July_ 729 —&0 679 0 1, 542 2, 893.00 670 11, 600
August, 288 -25 263 102 1,440 2, 802,19 365 5, 940
September 166 —6 160 —193 1, 247 2, 890, 65 353 5, 940
October___ 174 -5 169 — 196 1,051 2, R&O, 08 365 5, 940
November.. 190 —h 185 —168 833 2,887, 72 353 5, 040
Tdecember________ 329 —6 324 —41 342 2, BRT. 38 366 5,940
1925
Januury. .. 128 -5 123 —242 600 2, 886, 3% 365 5, 940
February_ 27 —5 242 —87 513 2, B84, 64 320 5, 440
March. 209 —5 204 —T71 442 2,884 03 365 8, 940
1, 858 —h 1, 853 657 1,099 2, BRY, 46 1,196 20, 100
3, 681 -13 3, 668 -+543 1,642 2, 803, 79 3, 025 49, 200
2, 664 —31 2, 563 -100 1,542 2, 893, 00 2, 663 44, 800
1,068 —50 1,018 1] 1, 542 2, 893. 00 1,018 16, 600
440 —25 415 0 1,542 2, 893. 00 415 6, 750
325 —6 319 —31 1,611 2, 802,76 350 5, 880
196 —5 191 —171 1, 340 2, 801,40 362 5, 880
November 170 —5 166 185 1,155 2, BRY, 91 360 3§, BBO
Decemhber-- ... 184 -5 179 —183 972 2, B, 44 362 b, 880
1926
January__..--.... 130 —4 125 —237 736 2, 836, 51 362 b5, 880
February - 152 —d 147 —180 585 2, 885. 00 327 B, 880
March. ... 2055 —§ 250) —113 443 | 2,884.03 363 5, 900
April__ 1,076 —h 1,071 4309 7561 2, 886, 64 h2 12, 800
May 1, 598 —13 1, 585 +791 1, K42 2,893, 00 704 12, 900
June 780 —31 758 0 1, 542 2,803, 00 758 12,700
July. .. 35 =50 205 —171 1,371 2, 891, 65 466 7, 580
Aungust___. 148 —25 123 —343 1,028 2, 858, 89 466 7, 580
September M7 —6 31 =110 018 2, 888,00 451 7, b80
Cutober___ 633 —5 628 —+162 1,080 2,880, 31 466 7, 680
Novembet. 423 —5 418 =33 1,047 2, B89, 05 451 7,580
December. .. ... 506 —h 501 435 1,082 2, 889, 33 466 7, 580
1927
January . ______ 266 —5 261 w205 877 2, 837. 67 466 7, 680
February. 220 —5 224 —197 680 2, 886. 05 421 7,580
March____ 233 -5 228 —238 442 2, 884, 03 466 7, 580
i 640 i) 630 -i-76 618 2, 834, 69 669 9,400
2, 606 —13 2,683 4006 1,424 2,802, 07 1,777 24, 900
4, 166 —31 4, 135 380 1, 804 2, 895,05 3, 755 63,100
July____ 1,601 —50 1, 64] —262 1,542 2, 803. 00 1,803 30, 900
August____ 557 —25 532 —64 1,473 2,802, 46 601 9, 780
September hd —8 558 —24 1,449 2,802, 27 582 9, 780
Qctober___ (] —i G014 +43 1, 542 2, 893, 00 601 9, 780
November N 411 -5 406 -166 1,376 2,891, 69 572 9, 620
December________ 433 —5 428 —~164 1,212 2, 890, 37 592 9, 620
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Flathead Lake, regulated by use of 1,100,000 acre-feet of storage between clevations
8,884.00 and 2,893.00 feet U).S. Geological Swrvey datum, No wupstream

regulation—Continued
o . 1 Regulated yield
] Flathead Lake regulation Below lake
Run-off
corrected P nom -
for natural | Futnre Nl[l? (}lﬂ‘w Elevation
storage in | irrigation pul - e
Flathead 1000 LO00 g ored + Contents) ond of
Month Lake acre-Teel acre-fect, reloased end of month 1,000 Sacond-
Looo € 4 (1-2) —yop0 | month | T7.8. Geo- | acre-feet | © Tont
acre-foet acre-feet | 1:000 loglel &9 ’
i ' AR aere-feet | Survey
daturn
1 2 K} 4 A ] 7 8
1928
Junuary__________ 322 -5 317 —275 437 2, 888, 16 592 9, 620
Februsry .. - - 207 —h 202 - 261 B76 2, 886. 02 hb3 9, 620
March.__ - 40% -3 403 —189 487 2, 884, 42 592 9, 620
i - 724 -5 719 +70 557 2, 885, 02 649 10, 900
. 4,278 —13 4, 265 +1, 504 2,061 2, 896, 94 2,761 44, 900
- 2, 468 —3l 2,437 =51 1, 542 2, 803, 00 2,956 49, 700
1,473 —&) 1,423 0 1, 542 2, 893, 00 1,423 23, 100
- 458 25 433 0 1, 642 2, 893, 00 433 7,040
- 241 —6 245 - 124 1,418 2, 862, 02 359 6, 030
- 314 ] 304 —2 1, 356 2,891, 53 371 6, 030
Noveniher. . 246 —h 241 —118 1, 238 2, 890, 58 359 6, 030
December________ 173 -3 168 —203 1,035 2, 8RR 95 471 £, 030
1929
January._. .. ...-._. 1) —h 155 =215 820 2,847, 21 370 6, 020
131 —3 126 —208 612 2, BRE. 48 334 fh, 020
2005 —h 200 —170 442 2, 8B4, 03 370 6, 020
372 ] 367 4] 442 2, 884, 03 367 6,170
2,020 —13 2,007 4647 1, 139 2,889, 79 1,310 2, 300
2, 146 —31 2,135 - 1, H42 2, 8O3, 00 1,72 0,100
. 567 —350 A7 { 1,542 2, 893. 00 517 &, 410
August_._ . N 218 —25 193 - HA 1,457 2,892,383 278 4, 520
Heplember_ T30 —t 124 — 145 1,312 2,801, 17 264 4, 520
(October . . 129 —5 124 — 1564 1,158 2, 880, 94 278 4, 620
November. .. 1m —5 96 —173 985 2, 888, 54 269 4, 520
Decemnber. _..____ 158 we§ 153 —125 860 2, 887, 63 278 4, 520
1930
January R &9 —5 84 - 104 £66 2, 885, 04 278 4, 520
February____ 145 —5 140 —111 505 2, 885, 00 251 4, 520
Mareh___. .. 171 —h 166 —113 442 2,884, 03 279 4, 540
April. 1,264 =8 1, 254 +373 315 2, 887, 17 881 14, 800
May__. 1, 662 —13 1, 649 4456 1,271 2, 800, 85 1,193 19, 400
June___ 1, 462 -3 1,431 -F27 1, 542 2,803.00 1, 160 19, 500
July___ 481 —&0 431 0 1, H42 2, 893, 00 431 7,010
August___ 108 —26 173 —144 1, 308 2,801, 86 N7 5, 160
September - 164 —& 158 —149 1,249 2, 890. 67 307 5, 160
October____ 196 —h 191 -~ 126 1,123 2, 880, 66 317 5, 160
Novernber_ - 208 —5 208 —104 1,019 2, 888, 82 307 5, 160
December..... - 147 —4 142 —175 R4 2, 887. 40 317 5, 160
1931
January... . .... 145 —5 140 - 177 (67 2, 88D, 95 317 5, 160
Febroary 161 -0 156 —131 536 2, 884, 84 287 5, 160
Mareh___ 228 —5 Fra) -4 442 2, 8B4, 03 37 5,160

242. Tables nos. 47 to 70 in the text of the main report indicate
modified flow available at each power site, and elevations on the last
day of each month for some of the more critical reservoir sites, as
derived in accordance with plan no. 4, when developed with Grand
soulee high dam. The additional information, regarding modified
flow at power sites and elevations of reservoirs on the last day of
each month, that was derived during the investigation, is included in
the following tables nos. 2-1 to 2-66. Each table is preceded by a
briefl statement setting lorth amount of storage involved and the
allowance made for future irrigation,
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HUNGRY HORSE RESERVOIR

No upstream regulation. Regulation of Hungry Horse Reservoir between
elevation 3,312 feet and 3,435 feet, United States Geological Survey datumn,
providing 1,100,000 acre-fecet of storage. Regulated clevation 50 percent of
time about 3,389 feet.

Tasre No. 2-1.—Regulated elevation of Hungry Horse Reservoir on the last doy of
each month

|U.8. Geologiesl Survey datum]

Htorage yoar Apr, | May | June | July | Aug. | S8ept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar.

1013-14 . 13,312 1 3,360 | 3,435 | 3,435 | 3,427 1 3,417 | 3,407 | 3,393 | 3,376 | 3,358 | 3,336 | 3,312

1919-20. o 3,349 | 3,400 | 3,435 | 8,488 | 3,425 | 3,415 | 3,403 | 3,392 | 3,376 | 3,360 | 3,343 | 3,321
192021 __ 3,312 1 3,383 | 4,435 | 3,445 | 3,426 | 3,416 | 5,409 | 3,305 | 3,380 | 3,350 | 3,335 | 3,312
1921-22__ 3,312 1 3,377 1 3,436 | 8,435 | 8,420 | 3,418 | 3,407 | 3,303 | 3,384 | 3,370 | 3,306 | 3,334
1922-23 3,312 | B, BRG [ 3, 430 | 8,434 | 3,420 | 3,414 | 3,400 | 3,386 | 4,370 | 3,354 | 3,335 { 3,312
1923-24__ 3,312 1 3,385 | 3,435 | 3,435 | 4,426 | 3,416 | 4,405 | 3,390 | 3,374 | 3,356 | 3,336 { 3,315
1924-25__ 3,312 | 3,408 1 3,430 | 3,432 | 3,422 | 3,470 { 3,304 | 3,482 | 3,466 | 3,350 | 3,333 | 3,312
1925-26.__ 3,331 | 8,416 | 3,435 | 3,435 | 3,426 | 3,416 | 3,403 | 8,380 | 3,375 | 3,855 | 3,335 | 3,312
1926-27__ 3,349 | 3,414 | 3,435 | 3,427 | 3,414 | 3,400 | 3,380 | 3,376 | 3,365 | 3,363 | 3,335 | 3,312
1927-28__ 3,312 0 3,377 | 3,435 | 3,436 | 3,421 1 3,408 | 3,403 | 3,308 | 3,38] [ 3,363 | 3,338 | 3,812
1928-20_. 3,312 | 3,417 | 3,435 | 3,435 | 3,427 | 3,416 | 3,406 | 3,304 | 3,378 | 3,360 | 3,340 | § 320
19249-30__ 3,812 | 3,385 ) 3,435 | 8,434 | 3,425 | 3,413 | 3,401 | 3,387 ) 3,371 | 3,352 | 3,335 | 8,312
W930-31_ 0. o 3,367 | 3,412 3,485 | 5,430 ) 3,418 | 3,406 | 3,398 | 4,381 | 3,366 | 3,348 { 3,330 | 3,312

3,357 | %338 | %314

Average.. | 3,324 | 3,300 | 3,434 | 3,483 | 3,424 | 3,414 | 3,402 | 3,300 | 3,374

KOOTENAL RESERVOIR
No upstrcam regulation. Regulation in Kootenai Reservoir between ecleva-
tions 1,740.20 feet and 1,746 feet, United States Coast and Geodetic Survey

datum, providing 715,000 acre-feet of storage. Modified elevation 50 percent of
time about 1,746 fect.

"TABLE No. 2-2.—Modified stage of Kootenai Reservoir on the last day of each month

[Add 1,700 to determine elevation in feet, U.3. Coast and Geodetic Survey datuimn)

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov, | Dee. | Jan. | Feh. | Mar,

_________ . 84,00 | 56.52 | 48.50 | 46.00 | 46.00 | 46.00 | 45.40 | 44.09 | 44.03 | 41,83 | 41.65

53.64 | 5L 44 | 19.54 | 46.00 | 46.00 | 46.00 | 46,00 | 46,00 | 44,03 | 41.89 | 41.38

49.50 ) 4940 [ 48.50 | 46.20 | 46,00 { 46,00 | 46,00 1 45.70 | 43.04 | 41.27 | 43,84

0. 84 | 63.24 | 54,20 | 43,201 46.00 | 46.00 ; 46.00 | 13.84 | 13.41 { 42.09 | 40.62

53.49 | 57.14 | B0.7Y | 46.00 | 46.00 | 45.63 | 43.85 | 43.00 | 43.60 | 41.66 | 41.66

49. 59 | 56.69 | 48,50 1 46,00 | 46,00 | 46,00 | 45,55 | 44.03 | 44,26 | 43,22 | 41,76

G719 | 56.29 | 48,29 | 46,00 | 46.00 | 45.83 | 45.35 | 44.14 | 42,75 | 41,24 ) 40.40

48,84 | 54.64 | 5160 | 46.00 | 46.00 | 46.00 | 46,76 | 44.20 | 42,27 | 41,94 | 42,39

56,79 | 57,24 | 48,499 | 46,00 | 46,00 { 46.00 | 46.00 | 46,00 | 44, 58 | 42,64 | 40.79

52,30 | 54.30 | 46,50 | 46,00 | 46,00 | 46,00 | 45.35 | 43.94 | 43.91 | 42,07 | 40,53

53.19 | 56.89 | 48.99 | 46.00 | 46.00 | 46.00 | 44,48 | 43.55 | 41.17 | 41.60 | 40. 60

52.40 | 48,00 | 46,00 | 46.00 | 46,00 | 45.17 | 44,35 | 43.55 | 4L.84 | 43.06 | 42,71

S8.79 1 56.04 | 47.74 | 46.00 | 46.00 | 46,00 | 45 21 | 44,30 | 42,56 | 41,21 | 40.22

46.79 | 46.29 | 46,00 | 46.00 | 46,00 | 46,00 | 46,00 | 45.95 | 44.82 ) 42.99 | 41,43

ol 44 | 58.54 | 50.34 | 45.44 | 46.64 | 46.37 | 46,00 | 46,00 | 44.68 | 42,27 | 42.38

] 60.99 | 54.19 1 40,19 | 46,00 | 46,00 | 46,00 | 46.00 | 44.78 | 43.15 | 41.08 | 40,51
1920-30__ ,‘ . 51,89 | SL79 | 46.00 | 46,00 | 46.00 | 45.91 | 4434 | 43.37 | 41,31 | 40.74 | 40.20
1930-81._________ . 49.39 | 51,49 | 47.17 | 46.00 | 46,00 | 45.14 | 44,50 | 43.04 | 41.87 | 40.85 | 40.43

Average.._| 45.12 | 52,81 | 54.62 | 48.73 | 46. 10 | 46.04 | 45. 8
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COLUMBIA RIVER AT KETTLE FALLS POWER SITE

COLUMBIA BASIN PUMPING WITII SUPPLEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Addilional allowance made
for future irrigation of ahout 575,000 acres in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in five reservoirs aggregating 5,535,000
acre-feet of storage.

TasLe No. 2-3.—~-Modified discharge, in units of 1,000 second-feet, of Columbia River
at Kettle Falls power site

Storage year Apr. | May | June | July | Aug, | 8ept. | Oct. | Nov, | Dee. | Jan. | Feb, | Mar.
144 301 240 | 144 100 64.2 | bB4.4 | 458 42.2 | 42.1| 43.9

180 250 232 | 128 81,21 68.0| 63.8( 40.2) 41,1 | 40,2 424

146 157 163 | 149 88.6 1 54.7| 541 44.7| 30.3 | 37.5| 46.5

168 252 369 | 166 101 57.0 | 49.7 ] 40.1 37.1 | 36.1( 352

137 320 266 | 137 R1L.A| 68.41 04,4 50.6| 48,01 47,0 | 46.7

185 263 223 1 129 gl.0| 711 53.2 | 453 | 4L.8| 41.0| 42.3

160 248 206 | 135 79.41 40.8 } 36.9 | 326 31.8| 3LbH] 3L9

109 197 283 | 173 050.5 | BO.9 | 66,41 HO.B§ 47.5 | 449 46,3

184 338 219§ 130 69.11 56,4 | 58,0} 454 388 | 36,5 352

121 304 189 | 119 88.5| 59.7) 45.4| 36.4 | 358/{ 34.1 33.9

152 204 2221123 87.3 51,1 40.2 | 36,7 | 353 357 86.4

149 185 147 | 114 84,0 56.3 | 53.5| 46.8 | 45.6 | 43.5; 46.8

254 201 215 | 197 74.6 | 49.0| 30.8) 37,0 354 B4.9| 323

127 115 136 | 92,8 | 76.8 | 68.1 55.6 | 46.5, 30.0| 49.2 | 38.4

132 348 253 | 1b4 131 109 90.4 | 66,31 57.9 ) H6.4| SR Y

260 305 226 | 122 711 53.7 ] 40.64 | 36.8] 351 33.3 ) 33.6

2.1 222 144 | 100 68,1 43,91 36.0| 321 20.2 1 20.91 30,5

126 189 178 | 117 77.7 | 47.2| 37.6| 33.3| 311 30.8 1 3.9

250 491 364 | 174 131 109 90.4 | 66.3 | H7.9 | HE.4 )] HRT

Average. n8.4 | 157 261 217 | 131 85,01 62,1 51.7 1 43.1 3.6 38.7| 30.6
Towes 33.1 921 115 136 | G028 681 43.9 1 36.0| 321 20.2 | 20.9| 30.5

COLUMBIA RIVER AT GRAND COULEE AND FOSTER CREEK POWER
SITES

COLUMBIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbis River at Grand Coulee. Additional allowance made
for future irrigation of about 625,000 acres in Montana, Idaho, British Columbisa,
and Washington. Upstream regulation in six reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, aggregating 5,950,000 acre-feet of storage.

Without reregulation in Columbia River Reservoir. Regulation of Grand
Coulee Reservoir, at infrequent intervals, to avoid excesgive pumping; maximum
requirement 325,800 acre-fect.

TapLe No. 2-4.—Modified discharge, in units of 1,000 second-feel, of Columbia
River at Grand Coulee and Foster Creek power sites

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov, | Dee. | Jan. | Feb. | Mar.
1913-14 ... bY.3 | 164 308 280 | 136 96.2 ) 64.6 ] 581 40.4) 47.3 | 482 55.0
I0d-16_ - B7.4 | 185 246 224 | 120 76,0 68.01 661 8.1 43.6 7 43.3 ) 44.8
191516 ... 73.6 | 145 153 155 | 141 #3.9 | 54.5 57.2 ] 47.7| 423 43. 4 4. 1
1916-17. - 104 180 201 473 | 158 .3 87.1 52.8 | 43,2 40.1 39,21 30.5
1917-18__ wne] GAH 160 439 260 1 129 7.6 68,6 | B30} 600 67.9) 59.3( 58.6
1918-19_ .| 8L211N 262 203 | 122 86,2 70.6 | 559 | 48.5| 47.7| 487! 80.6
1019-20__ war| TH2] 168 245 108 | 126 TLO | 4.4 308 | 359 3520 3RO 378
1920- 21 | 431 110 193 277 | 166 #L3 90.3 70.4 | 55,4 0H.Y 57.06 | 63.2
1021-22 -] BA.3 | 107 337 212 ] 122 64.6 | H6.3 | 61,9 ) 4881 421 40,0 [ 40.3
1922-93 5.2 1131 305 180 | 12 B3B8 BO.2] 480 R30.2¢ 4.4 3R & | 40.3
102324 | 632 162 300 220 | 118 86,1 52.1 43.7 | 30.7| 88.7| 45,3 459
10924-2¢ 45,7 | 148 177 13% | 106 79.5 1 56,1 56,6 | B1.3 51,21 B7.41 62,7
1925 —.- 120 267 287 208 | 118 69,8 | 487 42,8 [ 39.8 | 38.% 4151 40.6
1926-27_ 56.7 1 124 109 127 | 8a.0 ) 72.4| 681 M8 55,2 46.7 48.6 [ 60.1
1927-285__ o 647 | 146 355 246 | 148 128 111 105 8.6 69.9 08,3 | 753
1928-20__ | 77.1| 273 304 222 1 119 70,2 Hl 6.6 | 4.7 39.0[ 36.5| 382
1929-30__ 4.5 | H3.8 216 135 | 3.0 | 659 458 3.6 354 320 848 368
1930-21__ A 6| 115 181 w2111l 76,4 | 47.6| 40.6 | 36,6} 34.9 2.8 | 38.4

Highest___| 120 273 it 373 1 166 128 111 105H 8.6 69.9 | 68.37 753
Averago__.] 69.0 | 164 261 210124 82,1 2.4 55.7 | 47.6% 453 | 45,6 40.2
Towest.__.[ 41.5] %38 109 197 | 860 6L6| 458 39.6| 54| 329} 3481 36.8
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COLUMBTA RIVER AT CHELAN POWER SITE

COLUMEIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO. 4

Columbisa Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 685,000 acres in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in six reservoirs, exclusive of Columbis,
River and Grand Coulee Reservoirs, aggregating 5,950,000 acre-feet of storage.

Without rercgulation in Columbia River Reservoir. Regulation of Grand
Coulee Reservoir, at infrequent intervals, to avoid excessive pumping; maximum
requirement 325,800 acre-feet,.

TasLE No. 2-5.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Chelan power site

Storage year | Apr, May | Tune | July Aug, | Sept. | Oect. .| Nov. | Dec. | J an, | Feb. | Mar.
191314 . __ .. __ 60.8 | 172 417 254 | 144 104 68.7| 622 | 53.4| 49.8 50.6 1 57.2
1914-15_ 1.5 198 264 237 | 127 820 7.5 68.0( 54.8] 451 46.3 | 50.6
1915-16. 77.1 | 152 161 161 | 149 90,31 57.2 | 60.0 | 50.8 | 44.2| 456 | 66.2
1916-17. 112|200 311 (. 389 | 170 | 104 60.7| 54.0| 457 | 41.71 41.3 | 40,9
1917-18. 523 | 162 3508 278 | 137 84,4 74.0| 60.8] 62.0| 724 631 60.4
1918-19_ 84,7 | 202 275 226 | 120 90,1 | 74,2 | 58.6 | 50.8 40.6 | 51.8 | L9
1919-20. 8L.7 (175 266 212 | 133 80.0 | 61.0| 42.5( 37.8 36.4 | 3.2 38,4
1020-21. . 42,1 | 112 202 286 | 173 02.5| 94.4 | 70.7| 58.4 | b8, 0| 9.2 652
1021-22 87.5 | 207 360 226 1 128 60,91 58.2| 652 520 44.1 41.2 ] 42,3
1922-23__ 50.8 | 133 322 192 | 115 87.9| 62.4| 5.0/ a1.8 43.8 | 40.8| 41.9
1923-24 62,94 170 315 232 1123 30,41 550 46,4 | 41,9 401 47.1 | 47.8
1924-25 45.7 | 154 187 140 | 107 B3| 68.1) 58.7| 563.7 53,1 | 60.3| 647
1925-26 19 | 278 303 | 27| 122 732 522 45.2| 42.2 | 40.5| 43,1 42.1
1428-27 56.9 | 197 110 1204 87,4 75.2| 69.4| 631 68.3 | 49,9 | 51,1 53.1
1927-28__ 84.5 | 148 368 1 260 | 154 132 17 11 852 76.0| T4.2| 78.4
190829~ C 80.3 | 282 324 | 233 | 125 73.2 ) 88.7| 49.3| 43.6 | 40.4 | ar.4 | 39.0
1920-30._____..__ 41.2 | 85.4 227 141 9.7 | 67.5| 48.0( 41.5 36,5 | 34.5( 36,0 37.9
1930-31...___... 5.7 1123 191 177 t 113 7761 40.0 | 423 | 37.7| 357 358 387

Highest___[ 119 282 417 389 | 173 132 117 111 85,2 76.0| 7.2/ 78.4
Average___| 70.5 | 171 276 222 | 130 86.4 | 65.5 | b58.4( 504 47 5| 47.8] 50.9
Lowest.___| 41.2 | 85.4 110 1281 87.4 | 67.5( 48.0 4.5 | 36.6 | 34.5| 358 3ar.0

CHELAN RESERVOIR

No upstream regulation. Regulation in Chelan Reservoir between clevation
1,079 feet and 1,100 fect, United States Geological Burvey datum, providing
665,000 acre-feet of storage. Regulated elevation 50 percent of time about
1,000 feet.

Tanre No. 2-6,—Regulated elevation of Chelan Reservoir on the last day of each
month

{U.8, Geological Survey datum]

Storage year Apr, | May | June | July ’Aug. Sept. | Oct. | Nov. | Dee. Jan. | Feb. | Mar,

1913-14,____.___ : 1,096 | 1,100 | 3,099 | 1,098 | 1,006 1,092 | 1,089 | 1,087 | 1,083 | 1,081
1814-15. 1,097 1 1,100 | 1,009 | 1,008 | 1, 0w 1,095 /1,093 | 1,000 | 1,088 | 1,087
1015-16_ 1,094 | 1,094 | 1,093 | 1,001 1,083 | 1, 1,084 | 1,082 | 1,080 | 1,079
19168-17. 1,094 1 1,100 | 1,100 | 1,098 | 1,008 1,003 | 1,090 1,087 | 1,084:] 1,081
1917-18. 1,004 | 1,100 | 1,099 | 1,097 1,093 {1,090 | 1,080 | 1,089 1,084-1 1,083
1918-19_ L0971 1,100 | 1,009 | 1,007 | 1,094 1,001 | 1,080 | 1,086 | 1,083 | 1,070
1919-20_, 1,095 | 1,100 | 1,100 | 1,098 L0951 1,003 | 1,000 | 1,088 1,086 | 1,083
1920-21_ 1,088 1 1,092 | 1,002 | 1,000 | 1,000 1,088 [ 1,085 1 1,083 | 1,082 | 1,

1921-22 1,097 1 1,100 | 1,100 | 1,097 | 1,067 1,085 | 1,095 | 1,002 | 1,080 1,086
1922-23 1,088 | 1,100 | 1,009 | 1,007 | 1,094 1,081 088 | 1,085 | 1,082 | 1,079

1,
1923-24 1,008 1 1,100 { 1,100 | 1,097 | 1, 095 1,091 | 1,080 | 1,085 | 1,084 1,082
1924-25_. 1,094 | 1,085 | 1,093 | 1,001 , 1,089 1,086 | 1,086 | 1,084 | 1,081 | 1,079
1925-26__ 1,008 | 1,100 | 1,100 | 1,008 | 1,005 1,093 [ 1,001 ) 1,080 | 1,087 | 1,086
1926-27_, 1,004 11,094 | 1,002 { 1,000 1,089 | 1,088 | 1,086 | 1,083 1,082 ! 1,079
1027-28__ -f 1,004 1 1,005 | 1,004 | 1,092 | 1,091 1,090 [ 1,089 | 1,088 | 1,085 | 1,084
1928-29. . __ 1,098 | 1,100 | 1,009 | 1,097 { 1,006 1,094 |+ 1,002 | 1,000 | 1,088 | 1,086
1920-30.__. .. _ 1,094 | 1,095 | 1,003 | 1,002 | 1,090 1,087 | 1,085 | 1,083 | 1,081 | 1,079
1930-31.._...___. 1,090 { 1,091 | 1,001 | 1,090 1,088 | 1,086 | 1,084 { 1,082 1,080 | 1,079

Average._ | 1,082 | 1,088 1,005 | 1,008 | 1,097 | 1,005 | 1,003 1,001 | 1,080 | 1,088 | 1,084 | 1,082

552—34—vol, 2——39
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COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BASIN PUMPING WITH SUFPLEMENTAL PUMPING, PLAN NO. 4

Columbig Basin irrigation projeet, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 712,000 aeres in Montana, Idaho, British Columbia,
and Washingfon. Upstream regulation in scven reservoirs, exclusive of Colum-
bia River and Grand Coulec Reservoirs, aggregating 6,615,000 acre-fect of storage.

Without reregulation in Columbia River Reservoir. Regulation of Grand

Coulec Reservoir, at infrequent intervalg, to avoid excessive pulnping; maximurm
requirement 325,800 acre-feet.

TapLe No. 2-7.——Modified discharge, in unils of 1,000 second-feet, of Columbia
River at Rocky Reach power sile

Htorage year | Apr. | May | June Tuly | Aug. | Sept. | Oct. | Nov. Dee. | Jan. | Feb. |{Mar.
422 262 | 149 109 720! e5.5| 66,9 b2.0| 53.3 59.9

271 | 243 | 131 a6 | 72| 69,9 | 57.9| 47.0| 47.3| b7

163 163 | 183 046 59.6( 624 | 53.5| 46.3| 47.8 | 68 2

315 396 | 178 110 63.7 | 55.9 | 48.4} 44.0 43,71 43.0

364 290 + 143 99.5] 78.4 1 63.9| 64.9 76,1 66.8| 63.0

277 | 233 | 135 038 | 77.8| 6.7 53.9| 52.4| 853 B4S

270 219 | 138 3.0 63.3| 45.2| 40.4| 38 41 30,6 40.3

203 200 | 177 05.4| 07.2] 72.0| 6.4 60.56 61,4} 67.5

365 235 | 132 74.1| 604 67.91 5.7 | 46 2] 42,9 | 4.8

326 | 198 | 119 ol d| 654! 53.0| 44.6) 46.5| 43.2| 441

319 | 2381126 2.2 | E7.7] 49.0| 444 | 42,2 49.2 50.0

192 | 143 | 109 and| 60.6| 6l.2| 56.2| 65,2 628 67.0

308 | 223 | 125 781 | 56,2 | 4.8 46| 42.7| 40| 4.7

114 132 | 90,37 78.0| 7L2 85.90 | 6.1 52.8| 53.4 55.8

372t 267 | 169 135 | 121 114 8%.8 | 79.1| 77.6| 80.4

332 | 238 | 128 75.4 | B0.7 | Bl.6| 456 422 30.1 40.8

232 145 | 07.1 | 60.5| 50.2) 43.7 3.5 | 36.6{ 37.8 ] 39.6

194 179 | 115 70.61 51.1| 44.5) 39.3 37.2 | 37.1 | 39.8

Highest...| 118 | 280 422 | 30611790 136 | 121 114 2.8 | 79.1| 7.6 80.4
Average__._| 7L9 172 280 227 | 134 %0.9 | 68.3| 60.9| 5.1 49.9 | 50.2| 63,0
Lowest....| 42.7| 86.7 114 1321 80.3 | 69.5] 50.2 ] 43 7| 88.5| 36.6( 37N.1 38.6

CHIWAWA RESERVOIR

No upstream regulation. Regulation in Chiwawa Reservoir between eleva-
tions 2,409 feet and 2,550 feet, United States Geological Survey datum, providing
482,000 acre-feet of storage. Regulated elevation 50 percent of time about
2,515 feet.

Tapre No. 2-8.—Regulated elevation of CZziwawa Reservoir the last day of each
moni

[U.8. Geological Survey datum]

Btorage veat | Apr. | May June | July | Aug. | Sept. | Oct. Nov. | Dec. | Jan. | Feb. | Mar,

101314 oo oma- 9,486 | 2,501 | 2,520 | 2,537 2,536 | 2,633 | 2,520 | 2,526 | 2, 522 | 2,518 | 2,512 | 2,500
1014-15. 2,51% | 2,531 | 2,589 | 2,542 } 2, 538 | 2,534 | 2,530 | 2,528 | 2,623 | 2, 518 | 2,511 | 2,506

1015-18_ | 2,514 | 2,515 | 2,613 | 2,508 9,502 | 2,495 | 2,480 | 2,483 | 2, 475 | 2,406 | 2,459 | 2,454
1916-17.. | 20461 | 2,482 | 2,511 § 2,625 | 2, 526 | 2,522 | 2,516 | 2,510 | 2,604 2,497 | 2,490 | 2,483
1917-18. 1 oars | 2,42 | 2,514 | 2,526 1 2, 524 | 2,620 | 2,514 | 2,508 | 2,511 2,614 | 2,510 | 2,506
1918-19. ‘| 20500 | 2,510 | 2,538 | 2,038 2 531 | 2,527 | 2,623 | 2,618 2,516 | 2,511 | 2,507 | 2, 500
191920 ... | 2,505 | 2,519 | 2,533 | 2,641 9,539 | 2,538 | 2,580 | 2,626 2,522 | 2,519 | 2,615 | 4610

1] 2,510 | 2,523 | 2,519 | 2,616 | 2, 517 | 2,513 | 2,508 | 2,504 | 2,502 | 2 500

Average.._| 2,497 | 2,610 | 2,523 | 2,527 2523 | 2510 | 2,514 | 2,500
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WENATCHEE RESERVOIR

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL IUMPING; PLAN NO., 2A AND
COLUMEIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO, 4

Plan no. 2-A: Columbia Bagin irrigation project, 1,519,890 acres, assumed to
be served by gravity diversion from Clark Fork and Spokane River. Plan no. 4:
Columbia Basin irrigation project, 1,199,430 acres, assumed Lo be served by
pumping from Columbia River at Grand Coulee. Upstrecam regulation of
482,000 acre-feet in Chiwawa Reservoir. Rercgulalion in Wanatchee Reservoir
between elevations 1,901 feet and 1,980 feet, United States Geological Survey
datum, providing 1,000,000 acre-feet of storage. Regulated elevation 50 percent
of time about 1,953 feet.

Tasre No. 2-9.-—Reguloted elevation of Wenalchee Reservoir on the last day of
each month

[U.8. Geologieal Survey datum]

Btorage year | Apr. | May | June | July | Aug. | 8ept. | Oct. | Nov. | Dee, | Jan. | Feb. IMar.

1,930 | 1,944 [ 1,066 | 1,975 | 1,074 | 1,971 | 1,968 | 1,965 | 1,061 | 1,958 | 1,954 | 1,052
1,054 | 1,966 | 1,972 | 1,974 | 1,070 | 1,966 | 1,062 | 1,962 | 1,050 | 1,054 | 1,948 | 1,045
1,949 | 1,950 | 1,950 | 1,946 | 1,941 11,945 | 1,920 | 1,925 | 1,018 [ 1,910 | 1,903 | 1,901
1,904 11,922 | 1,047 [ 1,960 | 1,061 | 1,967 | 1,051 | 1,946 | 1,930 | 1,933 | 1,926 | 1,919
1,818 1 1,825 | 1,945 | 1,058 | 1,066 | 1,051 | 1,946 | 1,940 | 1,945 | 1,052 | 1,040 | 1,044
1,046 1 1,054 | 1,067 | 1,968 1 1,964 [ 1,959 | 1,055 | 1,951 | 1,050 | 1,047 | 1,043 | 1,937
1,839 [ 1,952 | 1,064 | 1,073 { 1,070 | 1,065 | 1,960 | 1,958 | 1,654 | 1,052 [ 1,040 | 1,044
1,940 § 1,945 | 1,051 {1,064 | 1,049 | 1,947 | 1,048 | 1,945 | 1,040 | 1,936 | 1,937 | 1,037
1,938 | 1,954 | 1,974 | 1,080 | 1,978 | 1,974 | 1,971 | 1,969 | 1,074 | 1,970 | 1,966 | 1,961
1,850 | 1,967 | 1,980 | 1,080 { 1,976 | 1,071 | 1,966 | 1,961 | 1,957 | 1,954 | 1,040 | 1,045
1,950 | 1,962 | 1,074 { 1,078 } 1,976 | 1,972 | 1,967 | 1,062 | 1,958 ! 1,953 | 1,056 | 1,957
1,956 | 1,970 | 1,976 | 1,974 | 1,470 | 1,065 | 1,960 | 1,966 | 1,956 | 1,953 [ 1,950 | 1,048
1,953 | 1,069 | 1,970 | 1,080 | 1,077 | 1,073 | 1,068 | 1,963 | 1,961 | 1,957 | 1,954 | 1,954
1,950 | 1,963 | 1,963 (1,060 | 1,055 | 1,049 | 1,047 | 1,943 | 1,040 | 1,935 | 1,920 | 1,923
1,921 | 1,932 | 1,955 1 1,050 | 1,056 | 1,062 | 1,051 | 1,953 | 1,953 | 1,954 | 3,951 | 1,940
1,950 | 1,869 | 1,977 1 1,978 | 1,974 | 1,870 | 1,966 | 1,961 | 1,957 | 1,961 | 1,946 | 1,940
1,837 (1,045 | 1,953 | 1,062 | 1,047 | 1,942 | 1,085 | 1,920 | 1,921 | 1,913 | 1,006 | 1,00
1,811 | 1,921 {1,927 | 1,929 (1,025 | 1,922 | 1,917 | 1,914 | 1,908 | 1,903 | 1,003 | 1,001

Average.._| 1,939 (1,051 | 1,962 | 1,065 | 1,962 | 1,958 | 1,964 | 1,950 | 1,947 | 1,044 | 1,940 | 1,037

COLUMBIA RIVER AT ROCK ISLAND RAPIDS AND VANTAGE
POWER SITES

COLUMBIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO, 4

Columbia Basiu irrigation projeet, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 742,000 acres in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in 9 reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, aggregating 8,097,000 acre-feet of storage.

Without reregulation in Columbia River Reservoir. Regulation of Grand
Coulee Reservoir, at infrequent intervals, to avoid excessive pumping; maximun
requirement 325,800 acre-feet.
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Tasue No, 2-10.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rock Island Rapids and Vaniage power sites

Storage year | Apr. | May | Juoe | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

13-4 _________ 66,7 | 177.0 429 272 [ 154.0 | 114.0 | 75.6 | 69.1 | 60,5 | 55.1 | 56.2 | 63.1
1014-15__________ 96.4 | 206.0 278 250 [ 136.0 | %0.9 | 77.6 | 72,6 61.5| 49.6 | 50.1 | H& 5
1916-16. 81,5 | 156.0 166 167 [150.0 | 99.4 | 62.6 | 656.3 | 66.9 | 49,2} 50.7 | 7L9
1916-17_ 125.0 { 214.0 320 404 | 186.0 | 115.0 | 67.4 | 58,3 | 5L.6 | 46,8 | 46.8 | 457
1917-18. 54,7 | 163.0 370 204 | 148.0 | 95,0 #3.0| 67.0| 69.2 | 813 | 70.8 | 66.0
1918-19_ 91,0 | 210.0 281 240 | 141.0 | 97.9  8L.7 | 650 &7.6 | 55.6 | 560.0| b67.3
1919-20_ 86.3 | 178.0 277 206 | 142.0 | 88.4 | 565.9 | 48.6 | 43.5 | 4L.6 | 42.9 | 42.9
1920-21_ 45.0 | 113.0 206 205 {1820 | 99.6 | 10L0O | 7.8 | 65,0| 64,0 64.9 ] 7L1
1921-22_ .5 | 213.0 372 24211370 79,0 | 63,41 7L1| 89.0| 48.9 | 456.3 | 47.3
.4 | 134.0 331 205 | 122.0 | 95.4 | 68.8 | &7.1 | 47.8 | 40.8 ) 46.0] 46.8
L2 1173.0 324 244 | 131,01} 957 | 60,7 | 62.0| 47.4 | 44.0 | 62,8 | 53.4
.8 | 156.0 198 146 1 11L 0| 80.0 | 63.5 | 641 | 50.8 ) 58.2 | 66.1 | 70.4
L 01281, 0 316 229 | 128.0| 79.8 | 58.9 | 50.83 | 48.0! 46,0 47.7 | 47,0
.4 1 132.0 116 135 | 93.5 | 8.6 | 74.0| 69.4 | 64.8 | 56.5 | 56.4 | 58.8
.4 | 150, 0 377 276 | 163.0 | 138.0 1 124.0 | 118.0 | 93.4 | 83. 4| 8L3 | 83.3
.7 | 280 341 244 11310 | 784 | 63.4 | 5410 48,2 | 449} 4.5 | 43.2
7| 88.1 238 150 | 99,4 | 72,3 | 62.0 | 46.3 | 40.9 | 30.4 | 40.3 | 42,3
.9 | 127.0 196 181 | 117.0 ] 81.7 | 525 | 45.8 | 41.1| 387 | 30.0 | 415
L0 281.0 429 404 | 186,0 | 138.0 1 124,0 | 118, 0 | 93.4 | 83.4 | 81.3 | 83.8
L5 1 175.0 285 233 {138.0 | 93.9 4 7L65| 63.8 | b6.6| 63.0| 63.2) 56O
7| 881 116 136 1 93.5 | 72.3| 625 | 458 | 40,9 387 | 38.0| 4L5

COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE

COLUMBIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NQ. 4

Columbia Basin irrigation projeet, 1,199,430 acres, assumed 1o be served by
pumping from Columbia River at Crand Coulee. Additional allowance made
for future irrigation of about 742,000 acres in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in 9 reservoirs, cxelusive of Columbia
River and Grand Coulee Reservoirs, aggregating 8,007,000 acre-feet of storage.

Without reregulation in Columbia River Reservoir. Regulation of Grand
Coulee Reservoir, at infrequent intervals, to avoid excessive pumping; maximum
requirement, 325,800 acre-feet.

Tarre No. 2d11.—Mod7,'ﬁed discharge, in units of 1,000 second-feet, of Columbia
viver at Priest Rapids power site

Storage year | Apr. | May | June | July | Aug. | S8ept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar.
101814 . 67.1| 178.0 | 4301 273 | 1650 | 1150 V6.0 | 70.5| 6L3 | 65 6| 56.6| 63.4
1914-15_ 96.8 | 207.0 | 29| 251 | 137.0| 9L2| 78.8| 73.9| 623| 50.1] 50.5| G56.B
1915-16_ 8.8 | 157.0 167 168 | 160.0 | 101.0 | 63.9 | 66.7) 67.7| 49.7| 6L 1{ 722
1016-17. 1260 2150 | 321 405 | 188.0 | 116.0 | 68.6 | 59.6 | b52.4| 47.3| 47.2| 46.0
1917-18._ 55.1 | 1640 | 371 205 | 150.0 | 98.2 | B4.3| 68.4| 70.0} BL&| 7LZ| 66.3
10)8-19_ 91.3 (2100 | 282 241 | 142.0| 90.2| 82.0| 66.4| 684! 46,1 | 59.4 | 57.6
1919-20_ 86,6 | 175,01 2781 227 [ 1430 BO.7| 7.2 | 40.8| 44.3] 42.0| 43.3} 43.1
192021 458 | 114.0 | 207 296 | 183.0| 1010 | 1020 | 75.2| 66,8 | 646 653 7.4
1921-22 92,9 | 214,01 74| 243 [ 13800 80.3| e8| 724 59.7| 49.4| 457 | 47.6

538 | 1350 332| 208(123.0) 96.7| 70.0| 58.4] 48.6| 50.3| 46.4| 47.1

66,5 | 1740 325 246 1183201 97.0| 620 53.3] 481 | 454 53.2) 53.6

49.2 | J57.0 199 147 | 113.0 | 90.3| 64,81 655 ( 60.5| 58.7| 66.5| 70.6

119.0 | 282.0 | 817 230 | 120.0 1 BL1{ 60.2| 5221 48.7| 46.5 48.1] 47.2

58.8 | 1380 1% W6 | 48| R2LB| 753 70.7| 656 57.0) 56.8] 50.1

67.8 | 1510 | 378 | 277 ) 1650 130.0 | 126.0 | 119.0| 94,1 83.9| BL7| 85

85,0 | 22,0 | szl 245 (1820 79.8 | 646 555 49.0) 454 | 4L.9| 43.5

4501 88.81 239 150 [ 10LO | 73.6 | 6421 47.6| 41.6| 30.9| 40.7| 425

1930-31_. 0.2 1280 193 182 1 118.0 ] 83.0| 53.8) 47.2| 4L.8| 39.2| 39.4| 4.7
Highest. | 125.0 | 282.0 | 430 | 405 | 188.0 | 130.0 [ 126.0{ 119.0 | 94.1 | 83.0| 81.7| 83.5
Average_..| 748 | 1760 | u86| 3| 130.0) 952| 728 851 57.2| 53.5{ 53.6| G56.2
Lowest____| 45.0| 88.8 118 136 1 94.8 | 75.6| 63.8| 47.2] 41.6| 39,2 39.4| 417




COLUMBIA RIVER AND MINOR TRIBUTARIES 1145

COLUMBIA RIVER AT MOUTH OF SNAKE RIVER

COLUMBEIA BASIN PUMPING WITH S8UPFLEMENTAL FUMPING, 'LAN NO 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 1,027,000 acres in Montana, 1daho, British Colum-
bia, and Washington. Upstr(‘&m r(‘gulatlon in 14 reservoirg, exclusive of Colum-
bia River and Grand Coulee Reservoirs, aggregating 9,072,000 scre-foet of storage.

Without reregulation in Columbia River Reservoir. Regulation of Grand
Coulee Reservoir, at infrequent intervals, to avold excessive pumping; maximum
requirement, 325,800 acre-feet.

TaBLE No. 2-12.—Effect of upstream regulation on discharge of Columbia River at
mouth of Snake River, in units of 1,000 second-feel

HBtorage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. Feh. | Mar,
191314, ..., —15.7| —40.8) —b57.1| —50.0| —15.5 +3.0 +4&.1| +11.0| - L1 -H16.9) -+7.8
1914~15__ 20,8 --52. 1| =50, 58 ~3L1| ~65 7.5 4+10.7 -}3.1 LA H17. 84140
1915-16_ —22.9] —41.9] —41.9| —27.8 —9.1 4.6 0.6 +12.9 L3 H14.8) 41,2
1916-17_. —16.6) —36.1] —46.7| —54. 5 —28.3| —6.9 2.7 -12.2 L8 16,7416, 5
1917-18_ —6. 5 —R7.20 —d4h. 5 —60. 0 —15. 3] +4.4 13,90 +23.4 5.2 +4.7)115. 4
1918-19 2 —32,.6) —o8. 4 —45.2 —8.6] +3.7 1L 5[ -+-13.4 L3 HE. 614109
1919-20_ L h —H2.6] —683.7 =345 7.5 1.4 49021 +14.2 LB 1211106
1820-21_ .6 —41.9 —52.7| —4L.49 —54 <52 6.6 -10.3 L H1206) 41,4
1921-22_ LT —42.2) =724 —A2 8] —1L7) 4230 +10.3| +11.9 7] +16.9(4+15.9
1922-23 6| —40.4) —65. 4] —39.1) —9.6| +2.7) +10.5| -+14. 3 - 5010 +-16. 114146
192324 L0 —44.3] =86, 9] —41.6] —13.0] +1.0/ 9.9 +16.3 L1 6.0 47,3
1924-25 L9 —61.2) —B8.7| —28.4] —3.3| 5.9 4148 4155 JBE =300 +8.7
1925-26___ L1 —37.3) —86.1 —39.0) —12.6] 416 481 4153 V30 186 7.1
1926-27 3.1 =684 38,30 —13.1) +1.6] 49.4) 12,4 2.5 L7120 19.0
1927-28 L7 =878 3490 —52.2] —4.3] +10.9 7.8 +.9 V842041 417.3
1028-29 3,60 —31, 2] —61.1] —39.5 —19.6] —2.0] 486 +9.2| - L3 --16.6 14,7
1920-30__ . Bl 43,2 —62, 1] 32,5 —13.20 --2.2] 487 4138 O 160141005
1930-31 —22.9] —55.3) —48.4[ —23.0| —0.0] +4.0| 46,1 +10.8 3.6 122 +7.5

Average___| —15. 5 ~44. 8 —54.5 —38 8 ~10.6 4-3.2) 494 +11.7| +10. 4] +12.0[ +13.0{410.6

COEUR D’ALENE RESERVOIR
COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokanc River. No upstream regulation.
Regulation in Coeur d’Alene Reservoir for joint benefit of Columbia Basin irriga-
tian projeet and power sites on Spokanc River, between elevations 2,117.70 feet
and 2,129.10 feet, United States Coast and codetic Survey datum, providing
430,000 acre-feet of storage. Modified elevation 50 percent of time about
2,122.13 fcet.

TarLe No. 2-13.—Maodified stage of Coeur d’ Alene Reservoir on the last day of each
month

[Adad 2,100 to determine elevation in feet, U7.8.Coast and Geodetic Survey datum]

Storage year | April | May | June | July | Aug. | 8ept. | Oet, | Nov. Deo Jan., | Feb. (Mar,

30,910 30,91 20.10] 28.60] 25 320 22,311 19.800 20.74 18 8 20,220 20,330 24.22
20,100 20, 100 20,100 25.60) 19.96] 18,580 1807 21 58 20,850 18,800 18.70] 2213
98180 200100 200100 25.76] 20.700 19.26) 18.07) 18.07] 20.00| 18.96| 21,51 23.64
20010 20.10] 20.10] 20,100 26,43 25 28] 23,51 22,35 20.33) 1878 19.00| 18.67
20,54 34,640 20,100 28 24] 25.40) 23,47 20.92) 18.63) 26,86, 20,10 256, 58! 23.60
20,100 20,100 20.710] 25,820 20,06] 10.04] 18,11 18.20| 19.59) 21.91] 20.70) 23.47
20,32 20.10; 20,100 25,90, 21.20] 19.70] 1829 18.00) 18.000 19,96] 19,520 22,00
23,70] 20,101 20,100 25 640 19,41 18,22 18,85 19,56 16.93) 23.21] 22.71f 26.53
26,54 20,107 20,100 26,06 21 14 19.44) 18.14) 1R.07| 24,57 22,71 18, 566! 19.11
26,941 29.10{ 200100 26,060 21.43) 19.78 18,63 17.96) 18,22 23.93] 19.85 20.22

Average...| 27.07) 20.54) 29.00] 26.21 2158 20.05 1017 10.75 20.92 2102 21.34| 22.73
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SPOKANE RIVER AT POST FALLS POWER SITE

‘COLUMBIA BABIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Spokane River below Post Falls, and Clark Fork. Addi-
‘tional allowance made for future irrigation of about 20,000 acres in Idaho.
Regulation of 430,000 acre-feet in Coeur d’Alene Reservoir for joint benefit of
Columbia Basin irrigation project and power sites on Spokane River. This plan
of regulation assumes a diversion of water from the conduit of the Columbia
Basin irrigation project to Spokane River after the end of August, to compensate
power interests on Spokane River for their equity in that part of Coeur d’Alene
Reservoir storage which was used during the period May to August to meet irriga-
tion demand of the Columbia Basin project.

Tanne No. 2-14.—Modified discharge, in second-feet, of Spokane River al Post Falls
power site

Storage year Apr. | May | Tune | July | Aug. | 8ept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

1013-14___________. 18, 200( 27,200 15,900 4,460 3,980 2,730( 2,730 2,730] 2,730) 3,760 4,830 8700
1914-15_ L. L.iiaas 14,200 13,200 4,100/ 4,200 3,640 1,500 1,500 2,910{ 2,470( 2,030 2,050/ 4,990
19516, __ 6,200 6,280 4,120 4,310 3,500/ 1,420/ 1,420] 1,510 2,230 2,600 4,490, 14,300
1816-17_ .. .. 20, 5001 20,400( 17, 800} 8,100 4,000) 2,240| 2,260 2,200/ 2,360 2,380 2,390 2,390
100718 13, 200; 30, 300 24, 600 4, 7200 4,070 1,950( 1,9501 1,950( 9,740 16, 000 11,100 11, 300
1018-19 e 13,200 13,700 6, 970| 4, 100 3,480 1,460 1,460 1,560 2,780 50400 5,470/ 7,990
1919-20____________ 18, 5000 16,9000 5, 2100 3,900 3,2200 1,260( 1,260 1,260( 1,260( 1,550 2, 5600 4,520

21 9, 760) 11,600( 7,000 4,490 3,940; 1,630 2,030 3,20601 4,230 7,660 9,940 13,400

0| 0]
192728 _____ 13, 500] 20, 700| 14,700) 4, 670 4,410 2,120/ 4,070 11, 500 10, 600, 9,710{ 9,680 12, 700
1928-29_ . ... 14,900 19,800, 5, 280| 3,350 2,890 1,110 1,1601 1,160 1,160 1,180( 1,160/ 2,760
1929-30_____________ 6,470) 7,940 4,690 3,480} 3,000/ 1,080 1,080, 1,080 1,120 1,120 2,940/ 4,410
1930-31 ceee e 5,460) 6,810) 3,340, 3,580, 3,000/ 1,080/ 1,080, 1,080 1,080, 1,080/ 2,000 &, 850
Highest..____ 22, 600] 30,300 24, 600( 8, 100| 4, 410] 2,730l 4,070] 11, 500| 10,600, 16, 000| 11, 100 14, 300
Average_..... 12,900 15,900, 8, 450| 4,240| 3,470 I, 510 1,680, 2,420 3,410, 4,270\ 5,340/ 7,500
Lowest_______ 5, 460| 5,9200 2,540, 3,300 2,240 940 940, 1,080, 1, 030’ 1,080 1,160[ 2,390

SPOKANE RIVER AT SPOKANE, AT UPPER FALLS AND MONROE
STREET POWER SITES

COLUMBIA BASIN GRAVITY WITII AUPPLEMENTAL PUMPING, PLANS NO#. 2-A AND 6-A

Plan no. 2-A: Columbia Bagin irrigation project, 1,519,890 acres, assumed to
be served by gravity diversion from Spokane River above Spokane and Clark
Fork. Planno. 6-A: Columbia Basin Irrigation Project, 1,449,690 acres, assumed
to be served by gravity diversion from Spokanc River above Spokane, Clark
Fork, and Wenatchee River. Additional allowance made for future irrigation
of about 20,000 acres in Tdaho. TUpstream regulation of 430,000 acre-feet in
Coeur d’Alene Reservoir. These plans of regulation assume a diversion of
water from the conduit of the Columbia Basin irrigation projeet to Spokane River
after the end of August, to compensate power interests on Spokane River for their
equity in that part of Coeur d’Alenc Lake storage which was used during the
period May to Augusl to meet irrigation demand of the Columbia Basin project.
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Tasue No. 2-15.—Modified discharge, in second-feet, of Spokane River at Spokane

Btorage year Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dee. | Jan. | Feb. | Mar.
191314 m e 18, 100| 26, 600] 15, 400} 2,670| 2,670 3,240| 3,210 3,210 3,220 4,070 4,920 & 600
1914-15__ 13,700| 11,300, 3,180| 2,310 2,310 2,350 2,350 2,720 2,720f 2,7200 2,720 4,680
1915-16_. 5,600 4,650 3,040 2,180, 2,180 2,210 2, 210| 2,210 2,540 2,800 4,2101 13,700
1916-17 20,900 19,100| 16,400( 5,050] 2,900 2,900 2,900| 2,900, 2, 000 2,000 2,900, 2,880
1917-18.. 13,300] 20, 600| 23, 500| 2,860 2,860, 2,580| %, 880| 2,880 9,920{ 16,900( 11, 500! 11,500
1918-19__ 12,400 11,200 5,780| 2,260 2,260 2,290 2,200 2,290 3,000/ 6,160 6,030 8 210
1910-20. _ 17,800 14,300 3,080| 2,000) 2,000/ 2,020 2,020( 2,020) 2,020, 2,020 2 870 4, 840
1920-21_. 9,880 9,440| 6, 120( 2,700] 2,700, 2,800 2,800 3,630 4,490 7,820) 10,400/ 13,900
1921-22_ _ 17, 800{ 19,0000 6, 690! 2, 260| 2, 260) 2,290 2, 200| 2,200 3,340 3,840 3,340 3,340
1022-23__ 9,410 17,600 8,690 2,030| 2,030 2,060 2,060( 2,060, 2, 060] 4,700 4,700/ 4,700
192324 13,700] 16,300 10,900, 2,380] 2, 380| 2, 380| 2, 380| 2,380 2,380 2,380; 7,820| 8,400
1924-25__ 8,4000 8,400] 1,920] 1,920 1,920{ 1,970 1,970( 1,970| 4,410 4,570 10,800 11,200
1925-26. . 23,200 18,300 5, 560) 2,150 2,150y 2,180 2,180] 2,180 2,180 2, 540, 4, 7, 220
1926-27__ 7,060 4,900 1,950| 1,950 1,950 2,330 2,330, 4,370{ 7,200 7,200 7,760| 8,880
1927-28._ 13,700 19,700 14,300| 3,200 3,200| 3, 480| 4, 310/ 11, 600| 11,600 10,300 10,300 12,900
1928-29__ 15, 300( 18,400] 5 020/ 1,860 1,860/ 1,860 1,860 1,860 1,860 1,870\ L,870 3,000
1020-30.._ 6,500/ 6,600 3,970| 1,7200 1,720 1,740 3,740) 1,740| 1,740 1,740 3,100 4,570
1930-31-nceoaecmrnen 5,480 5, 5000 2,820| 1,630 1,630 1,650 1,650] 1,650 1,650 1,650 2,140 5,680

Highest. 23, 200) 209, GO0| 23, 500| 5,950| 3, 200] 3,480| 4,310 11,600\ 11, 600| 18, 900; 11, 500 13, 900
Average 12,900| 14,500 7,730| 2,450( 2, 280] 2,370 2,410 3,000 3,850 4,760 5,680 7,670

Lowest_ 5,480, 4,650 1,920/ 1,630/ 1,830 1,650 1,650 1:650 1,650 1,850, 1,870 2, 880

PEND OREILLE RESERVOIR

COLUMBIA BASIN GRAVITY WITII SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Upstream regulation in
three reservoirs aggregating 3,209,000 acre-feet of storage. Re-regulation in Pend
Oreille Reservoir for joint benefit of Columbia Basin irrigation projeet and power
gites on lower Clark Fork, between clevations 2,049.04 feet and 2,066.80 feet,
United States Coast and Geodetic Survey datum, providing 1,624,000 acre-feet
of storage. Regulated levation 50 percent of time about 2,055.57 feet.

TaBLE No. 2-16.—Regulated stage of Pend Oreille Reservoir on the last day of each
month

[Add 2,000 to determine elevation in feet, U.8. Coast and Geodetic Survey datum)]

Storage year | Apr. | May | Junc | Joly | Aug. | Sopt. | Oct. | Nov. | Dec, | Jan. | Feb. | Mar.
1913-14__ 57.65 | 66.80 | 66,80 | 60.89 | 54.30 | 50.86 | 51.53 | 50.39 { 60.97 | 40,98 | 53.11
1914-15_. 65,42 | 66,80 | 64.80 | 55.42 | 52,85 | 53.17 | 57.62 | 50.87 | 61.07 | 62.15 | 64.08
1916-16__ 66.14 | 66.80 | 64,43 | 68.30 | 52.45 | 50.15 | 50.72 | 51.47 | 49. 63 | 562.33 | 53.20
1916-17_. 5%.30 | 62.26 | 66.80 | 65.03 | G0.52 | 57.65 | 67.42 | 56,19 | 54.04 | 64.21 | 52, 62
1917-15_. 5860 | 66,80 | 66.50 | 60.39 | 63,56 | 50.49 | 40,80 | 53.71 | 59.13 | 56.67 | 55.88
1018-19__ B1.48 | 66.80 | 64.77 | 59,02 | 52.19 | 50.11 | 50.33 | 48.93 | 51.07 | 5L.65 | 52,79
1919-20_. 62,11 | 66,80 | 6174 | 55.26 | 50,97 [ 40,26 [ 49.78 | 40.54 | 60.66 | 52.30 | 54.73
1920-21__ 58,17 | G6.80 | 66.80 | 58 14 | 5L &8 | 50.64 | HL.14 | 51,10 | 61.10 | 52.53 | 56.02
1921-22 59.80 | 66,80 | 66.80 | 58.99 | 52,48 | 40.72 | 50.15 | 52.74 | 53.26 | 63.76 | 64.77
1922-23__ £5.57 | 66.80 | 65.35 | 58,34 | 52.%6 | 40.85 | 49.39 | 40,27 | 61.78 | 51.22 | 52.18
1923-24 .. 55,47 | 66,50 | 66.80 | 59.75 | 53.36 | 50.8% | 51.19 | hl. 54 | 50.65 | 54.41 | b6. 57
1024-25__ 61.68 | 66.80 | 6:3.23 | 56,47 | 50.84 | 40.70 | 5L.01 | 51.01 | 5LOL | 52.45 | 51.49
1925-26.. 66.R0 | 66.80 | B86.80 | 60.2% | 65,31 | 53.87 | 65.24 | H7.07 | 58.77 | 61.33 | (4.48
1926-27__ 66,80 | 63.86 | 55,91 | 53.94 | 50.94 | 40.83 | 50.46 | 51.71 | HL.37 | 52.16 | 54.25
192728 __ 56.79 | 66.80 | 66.80 | 58,82 | 52 5% | 51.85 | 50.41 | 61.54 | 60.76 | 58,01 | &8. 51
1928-29__ 66,75 | 66 90 | 66,90 | 61.20 | 56.25 | 54,53 | 55.54 | 65.91 | 55.00 | 54.57 | 56.20
1920-30.. . 8 5%.54 | B6.R0 | 63. 14 | 56.24 | 60.60 | 40.13 | 49,72 | 51.43 | 51.17 | 53.94 | 66,31
1930-31_____._.__ 3 66.80 | 66.80 | 61,74 | 55.14 | 49.96 | 40.04 | 50,16 | 50.85 | 51,83 | 53.20 | 56.17

Average.._| 57.49 | 61.27 | 66,38 | 64,96 | 58,60 | 52.98 | 51.12 | 52.26 | 53.07 | 53,56 | 54.27 | 56. 77
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CLARK FORK AT ALBANY FALLS POWER SITE

COLUMBIA BARIN GRAVITY WITH SUPPLEMENTAL PUMFPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to he served by
gravity diversion from Clark Fork above Albany Falls and Spokane River.
Additional allowance made for future irrigation of about 435,000 acres in Montana
and Jdaho. Upstream regulation in three reservoirs ap;g'rep;atmg 3,209,000 acre-
feet of storage. Re-regulation by use of 1,624,000 acre-feet in Pend Oreille
Reservoir for joint benefit of Columbia Bmm 1rr1gat1(m project and power sites
on lower Clark Fork.

TasLe No. 2-17.—Modified discharge, in second-feet, of Clark Fork at Albany
Falls power site

Storage year | Apr. | May | Jane | July | Aug. | Sept. | OQet. | Nov. | De¢. | Jan, | Feb. | Mar,

1913-14 79, (00| 28, 200 17,900| 17,900| 17,900| 17,900( 17,900| 17,900| 17, 900; 17, 900
101415 18,900( 14,400 14, 400| 14, 400 14, 400] 14, 400| 14, 400| 14, 400] 14, 00, 14, 500
1015-16. 14, 500] 15, 060! 15, 000! 15, 000| 15, G00( 15, 400! 16, 400! 15, 400 15, 400| 31, 000
1016-17__ 63, 000 63, 100] 18, 000 18, 000| 18, 000| 18, €00 18, 00| 18, GOO| 18, G00| 18, 000
191718 71,100 39, 600| 17, 400( 17, 400| 17, 400| 17, 400{ 17,400/ 25, 800, 25, 800| 25, 800
191819 30, 300| 14, 400! 14, 400| 14, 400| 14, 400| 15, 400| 15, 700! 17,200 17, 200| 17, 200
1019-20. . 17,300] 9,200 9,200( 9,200 9,200| 11, 500 11, 500/ 11, 500| 11, 500| 11, 500
1020-21__ 22,900| 20, 000 16, R00| 16, 800! 16, 800| 18, 400| 18, 500 20, 60O| 20, 600 20, 600
192122 51, 400| 13, 900| 13, 800| 13, 800| 13, 800| 13, %00| 13, 800 13, %00| 13, 800| 13, 800
1922-23. 43, 300( 12, 900| 12, 900] 12, 900/ 12,900| 13, 800| 13, 900 14, 300| 14,300 14, 300
1023-24__ 35, 500! 1%, 600| 13, 500] 13, 500| 13, 500| 13, 500| 13, 500| 13, 500| 13, 500| 13, 500
1024-25 18,400] 11,200( 11, 200 11, 200] 11, 200] 13, 500| 16, 000| 18, 000! 23, 000| 23, 000
192526 _ 56,400| 16, 900| 12,700 12, 700| 12, 700| 12, 700| 12, 800| 12, 800 12, 800, 12, 800
1926-27_. 8,660 8 6001 8660 8, 660 13,4001 15,600| 17, 000| 17,000] 17,000/ 17, 000
192798 _ 83, 500{ 31,200! 21,2300 21, 300| 21,300| 22,000] 28, 200] 28, 200| 28, 200| 2%, 200
1028-20_. , 57, 000] 28, 8007 13, 600| 13,600 13, 600( 13, 600 13, 600! 13, 600] 13, 600| 13, 600
1929-30... .| 13 14, 700| 10, 000| 10, 000 10, 000{ 10, 000| 10,900( 10,900] 11, 200| 10; voo| 10, 900

11 500( 9,700; 9,700 4,700 10,100| 11,200| 11,200 11 200] 11, 200, 11, 2()0
Highest__| 31, 000; 57, 100 83, 500| 83, 100 21,300| 21, 300; 21, 300| 22, 900] 28, 200} 28, 200] 28, 200! 31, (100
Average.._ W. 400 30, 600 39, 200( 20, 500; 13,900 13, 90, 14, 200 15, 00 15, 500 18, 400| 16, 600( 17, 500
Lowest_._| 11,500 11,800| 8, 660| 8, 660 8, 660 & 660 9,200 10,000 10,900 11, 200| 10, 900 10,900

CLARK FORK AT METALINE FALLS POWER SITE
COLUMBIA. BASIN GRAVITY WITH SUFPLEMENTAL PUMPING, PLAN NO, 2-A

Jolumbia Basin irrigation project, 1,519,800 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane Rlver Additional allowance
made for future irrigation of about 435,000 acrcs in Montana and Idaho.
Upstream regulation in four reservoirs n,{,(grcgatimg 4,833,000 acre-feet of storage.

TanLe No. 2-18—Modified discharge, in second-feet, of Clark Fork at Metaline
Falls power site

Storage year | Apr. | May | June | July | Aug. | Scpt. | Oct. | Nov. | Dee. | Jan. | ¥eh. | Mar,

1013-14 27, 600 39, 600] 83, 000| 28, 900; 18, 400( 18, 3001 18, 200] 18, 200 18, 200 18, 200| 18, 200( 18, 200
1014-15__ 19, 700{ 21, 600( 21, 000| 15, 1001 14, 700| 14, 800 14, 700{ 14, 900| 14, 700( 14, 700! 14, R00| 14, 300
1915-16__ 15, 500( 15, 800; 15, 300( 15, 400/ 15, 300 \J,JOU 15, 3004 15, 700| 15, 700| 15, 600( 15, 700( 31, 400
1916-17_._. 31, GOG| 46, 2001 65, H00! 64, 100 18,4007 18, 4001 18, 300 18, 300 18, 300| 18, 200 18, 200( 18, 300
1017-18__ 17,300 42, 700| 74, 100 40, BOO| 17, 800 17, 700} 17,7001 17,700 17,700 26, 160| 26, 100( 26, 100

20, 300( 40, 200] 40, 400| 14,900/ 14, 700{ 14, 600; 14, 700 1’),000 15,9001 17, 500 17, 500( 17, 400
17,9001 18, 500) 19, 2000 9, 800 9,500 9,800] 9,500 11,900( 11, 800} 11,800 11, 800! 11, 700
11, 700| 23, 400) 23, 900 20, 400| 17, 4004 17,300 17,100/ 18, 800| 18, 800| 20, 900| 20, 900( 21, 000
21, 300; 46, 100| 53, 4001 14, 600| 14, 200] 14, 100 14, 000| 14, 000| 14, 000} 14, 00| 14, 100| 14, 300
14, 000! 31,400| 44, 7001 13,300 13, 200 13, 2000 13, 2001 14, 100; 14, 200| 14, 600 14, 600 14, 500
14, 600( 32, 400 30,800 19, 100! 13,800( 13, 700/ 13, 700| 13, 700| 13, 800, 13, 800, 13, H00| 13, 300
13, 800| 19, 300) 18, 800| 11, 400 11,400| 11, 300 11,400/ 13, 700( 16, 200| 18, 300; 23, 500 23, 400
23,9007 59, 000] 58, 200! 17, 400! 13, 000| 13, 000] 13, 000} 13, 000| 13, COO[ 13, GO0 13, QUC| 13, 00O
13, 2000 14, 000{ 9,380 8, B60[ 8,760 8,860| 13,700 16, 000, 17, 500| 17,300| 17,300| 17, 300
17, 400{ 87, 700[ 85, 600| 85, 700 21, 8001 21, 800| 21, 800| 23, 700] 29, 000| 28, 700| 28, Y00| 28, 600
28, 800] 59, 200) 59, 000( 29, 400( 14, 000f 13,900} 13,900, 14, 100, 13, 200( 13, 800| 13,800 13, 500
13, 900{ 14, 500} 16, 700! 13, 600] 11, 300 10.600 10,100{ 11, 100( 10,900| 11,300 11, 000| 11, 000
1930-31..- 11,100 12,500 13, 000 11, 300 10 1061 9, 900! 10, 200 11 200( 11, 300 11,300 11, 500| 11, 500

Highest__| 31, 600 &9, 200 85, 500 64, 100| 21, 800 .21 800 21,800 23, 700( 20, 000| 28, 700 28, 700| 31, 400
Averago..] 18,0000 32, 000} 41, 000 21, 300! 14, 300 14, 2001 14, 500) 15,300 15,800} 16, G00| 16, 900 17, 800
Lowest___| 11,100 12, 500; 9, 360| 8, 860| 8,760 8 860 9,&600] 11,100( 10,900 11,300 11,000 11, 000
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COLUMBIA RIVER AT KETTLE FALLS POWER SITE

COLTUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPFPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,800 acres, assumed to be scrved by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for futurc irrigation of about 575,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in five reservoirs aggregating
5,648,000 acre-fect of storage.

TasLE No. 2-19.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Kettle Falls power sile

Storage year Apr. | May | June | July | Auz. | 8ept, | Oct. | Nov, | Dec. | Jan. | Feb. | Mar.

101314 ool s 42.8 1 139.0 368 200 | 140.0 | 96.7| 60.6 | 50.8 | 42,2 | 38.6| 385 | 40.3
1014-15, .. 71.0 | 166.0 41 223 | 1210 | 74.8 | 6L6 | 57.4) 428 34.7| 33,9 36.1

S0 | 181 171 MLo| 7LE| 4L

Iighest_..| 97.5 | 235.0 368 351 167. 0| 123.G | 10L
Average.__| 5321 148.0 248 208 | 125.0 | 80.2 | &6.
Lowest... | 20.1| 852 110 120 | K26 | 623 | 88

1916-16___ 66,8 | 1420 153 159 1 145.0 | #3.7 | 49.8 | 40.6 ) 40.2| 34.8 | 33.0| b6.2
1916-17._- 75.2 1 1340 274 361 [ 167.0 1 97.8 | 541 | 46.8| 37.2| 34,2 33.2| 32.3
37.11132.0 295 250 | 1310} 758 624 | 484 44.8| 5.3 | 50.3| 48.6
G6.2 1 164.0 256 214 | 124.0 | BAH| 65.6 | 4871 4L1| 39.1| 39.2| 39.60
58,2 1 140.0 234 199 [ 128.0 ] 73.1 ) 43.5| 32,0 286 27.8 ) 27.5| 27.9
20,1 102.0 180 276 | 167.0 1 89,9 | 843 624 46,9 457} 43.1| 44.4
62.4 | 176.0 326 7112600 650 523 | H4.81 4L¥ | 34.7 ) 324 3L1
37,1 119.0 285 180 | 115,01 83,8 | 550 | 41,6 327 325, 30.8 ( 30.6
48,9 | 146,0 276 210 | 119.0 | 82.9 | 46.7 | 3584 323 | 809} 3.3 | 32.0
33.6 | 140.0 176 189 | 106.0 | 76.4| 48.7 | 45.2 | 44.0| 44.8 | 47.7| 48.2
97.5 | 235.0 281 204 | 1210 | 63.4 | 429 337 ] 30| 204, 289 20.5
5161 126.0 110 126 | 826 OA.6| 626 ) 52.3| 44.6| §7.1| 87.3 | 365
47.1 | 187.0 321 243 | 1470 [ 123.0 | 100 BLO| 852 | 56.8| 66,3 | 67.68
724 | 5.0 293 221 | 118.0 1 66.7 1 49.3 | 36.2| 324, 30,7 | 289 20.2
30,1 852 211 138 ) 94,6 | 62,3 88.1| 3L1; 27.2) 4. 25,0 | 25.8
48. 9 4] 328 286! 26 6.1 27.2
0 .0 6. 57.6
7 1 5. 37.3
1 .1

B
&
k=

COLUMBTA RIVER AT GRAND COULEE AND FOSTER CREEK
POWER SITES

COLUMEIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Colwmbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Tork and Spokane River. Addifional allowance
made for future irrigation of about 625,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in gix reservoirs, exclusive of
Columbia River Reservoir, aggregating 5,978,000 acre-feet of storage.

Without reregulation in Colutnbia River Reservoir.

Tarte No. 2-20.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Grand Coulee and Foster Creek power sites

8torage year Apr. | May | June | July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

386 2331 144.0 ( 101,01 64.9 | 55 2| 46.8

4.4 46.6( 62.4
247 227 | 1250 77.9 66.1| 60.3| 466 | 87.9| 37.8 | 42.8
168 163 [ 148,01 8A.6 | 53.0| 52.9| 440 88.6| 80.5 | 73.2
204 363 | 162.0 | 102.0 | 58.0| 50.8| 4L.2| 38.1| 37.2|( 37.5
324 264 1 135.0 | 79.4| 06.2| 62561 5647 G0.9| 63.6,; 623
264 217 1127.0 | 88,2 | 68.6 | 5.8| 450| 46.2| 46.0| 5.0
241 203 | 1310 76.1| 46.6 1 36,2 320| 3L.1| 3L8| 34.4
188 280 | 171,0 | 93.3 | 87.0| 67.0| 52.7| 66.1| 66.6) 62,4
335 211 [ 129.0 | 68.0| 65.5| H8.1| 456 | 38.8| 36.6| 37.0
2006 1821 18,0 86.6| 58.0] 44.6 | 358 | d8.8| 36.4( 37.8
289 219 [ 125.0 [ 89.5| 61.3 7 30.7| 35.8 | 34,7 | 4.3 42,1
180 142 [ 100.0 | 79.4] 5L71 5.3 49.6 | 5L4| 62.6| 623
88 208 [ 123.0 7.4, 46.1| 36.9 | 34.3| 33.0| 359( 30.0
114 128 | 85.3 | 69.71 66.0] 57.6 | 53.4| 46.1 | 48.6 | 48
337 248 [ 151.0 [ 127.0 | 107.0 | 98.2| 79.6 | 69.7| 68.11 75,1
303 228 1 126,01 73.5| 55.3 | 42.6 | 37.8 | 850 826 34.7
215 141 1 100.0 | 67.7 | 48.0| 35.6 | 30.6| 27,3 | 20.9) 32.9
184 177 L 116,0 | 76.9 | 45.3 | 36.4| 324 | 30.1| 30.5| 3851
Highest___| 125.0 | 258.0 386 363 | 171,0 | 127,0 | 107.0 | 98.2| 79.6 | 69.9 081 | 7.1
Average...| 71.3 | 166.0 258 213 [ 129.0 | %41} 60,5 5L.5] 443 42.6] 43.4| 47.8
Lowest_.._| 80.0| 89.2 114 128 | 85.3 | 67.7) 43.0| 35.6| 80.6| 27.3 | 20.9| 329
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COLUMBIA RIVER AT CHELAN POWER SITE

COLUMBIA BASIN GRAVITY WITH BUPPLEMENTAL PUMPING—TPLAN NO. 2-A

Columbia Bagin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 685,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in six reservoirs, exclusive of
Columbia River Reservoir, aggregating 5,978,000 acre-feet of storage.

Without reregulation in Columbia River Reservoir.

TaprLe No. 2-21.—Modified discharge, in unils of 1,000 second-feet, of Columbia
River at Chelan power site

Storage year | Apr. | May | June | July | Aug. | Sept. { Oct, | Nov. | Dec. | Yan. | Feb. [ Mar,

404 252 | 152.0 1 108,0 | 62,0 593t 60.6 1 48.7 ] 480 54.6

132.0 | 83.0| 68.6 | 622 49.2| 39.4| 39.8| 44.6
166 160 | 156.0 | 93,83 | A5.7 | 56,7 | 47,11 40.5| 41 8| 754
314 380 | 174.0 1 109,0 [ 61.6 | 50| 43,7 39.7 [ 39.3| 389
55,3 | 66,7 744 6T.4| 64.1

194 | szinso| 70| 468 31| 35| 30.9| 55| 354

Highest,__| 124.0 | 260.0 404 380 | 178.0 [ 131.0 [ 1120 { 105.0 | B6.2 | 758! 740 78.2
Average___| 72.8 | 173.0 272 224 | 135.0 | B88.4 | 63.6| 54.2 | 47.0| 44.8| 457 49.5
Lowest....| 38.7| 90.8 115 130 87,7 69.3 | 46.2| 37.5( 3L7| 2894 5.2 34.0

COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BAHIN GRAVITY WITH SUPPLEMENTAL PUMPING—FLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark TFFork and Spokane River. Additional allowance
made for future irrigation of about 712,000 acres in Montana, Idaho, British
Columbia, and Washington. TUpstream regulation in seven reservoirs, exclusive
of Columbia River Reservoir, aggregating 6,643,000 acre-fect of storage.

Without reregulation in Columbia River Reservoir.

TaBLE No. 2-22.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rocky Reach power site

Storage year Apr. | May | June | July | Aug, | 8ept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar.
1913-14__________ 7.0 178.0 409 260 | 1570 [ 113.0 | 72,3 | 626 | 041 49,1 0.7 | 67.3
1014-156_ . ... . 94.5 ¢ 198.0 272 246 11360 | 86.6 | 71.3 | 641 | 523 | 413 4L8| 46.7
1915-16_._.______ 81.3 1 159.0 168 171 | 159.0{ 87.6 | 58.1| 58.1 40.8 | 42.6 | 440 | 77.4
1016-17__________ 116.0 § 202.0 318 387 | 1830 | 115.0 | 64.6 | 53.0 | 46.4 | 420 417 | 4.0
1017-18 . eoe 549 | 168.0 348 205 1 148,01 9.3 | V6.0 | 58.4 | £9.6 | 78.1 711 66. 7
1918~19. e oL 88,0 | 194.0 279 237 { 14,0 | 958 | 758 | BH7.6 | 50.4| 50.9{ 53.5| 6549
1919-20_ ... .. 85.9 | 175.0 266 224 | 143.0 | 85.1 | 60.6| 41.6| 36.6 | 34.3| 36.4| 36.9
1920-21_._____.__ 42,6 | 117.0 197 203 { 182.0 | 90.4 | 948 | 68.8 | S58.7 | 59.7 | 60.5| 86.7
192122 ... 80.3 | 212,0 363 234 | 130.0 | 77.6 | 59.6 | 641 515 429 30.5| 41.3
1922-23_ . _____ 52.7 | 143.0 317 20011250 | 94.2 ) 642 50.5 | 41.2| 43.9( 40.8 | 41.6
192324 __ _...... 67.4 1 174,0 309 238 1133.0 | 95.6| 56.0 45.0| 40.5| 38.2 45.2| 40.2
102426 . ... 46.3 | 168.0 195 147 | 112.0 | 85.3 | 56.2 | 659 | K45 | 65.4] 68.0| 66.6
1025-26__________ 123.0 | 270.0 309 223 1 130.0 | 77.7 | 526 | 42.1 39.0 | 3761 39.3 1 421
1926-27 ... 62,1 ] 138.0 119 1331 90.6 | 75 69.1 63.7| 59.3| 52.2| 53.4| 644
1927-28_.________ 65.9 | 163.0 356 268 1 161.0 (1340 | 116.0 | 108.0 | 89.8 | 78,0 77.4| 80.2
1928-29_ .. ._.... 97.1 1 264.0 331 245 { 135.0 | 8.7 09.9| 47.5| 4.7 | 38.2| 8.2 37.3
1929-30. ... 40.2 1 921 231 151 {105.0 | 71.3 ] 47.4| 39.7| 33.7| 3.0 33.0| 3857
1930-31_.________ 56.7 | 131.0 197 184§ 120,0 | 81,147 48,9 40,3 | 356.1 324 82.8| 36.5

Highest.__| 123.0 | 270.0 400 337 | 183.0 | 134,0 | 116.0 | 108.0 | B80.8 | 78.9 77.4 | 80.2
Average__.| 74.2 (1740 277 230 [ 139.0{ 910 66.3 | 50.8| 40.7 | 47.1] 48.0| 5.6
Lowest._..| 40.2 | 921 119 133 | 90.6 | 71.3| 47.4| 39.7) 33.7| 31.0| 328 | 357
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COLUMBIA RIVER AT ROCK ISL&AINBIJ)SRAPIDS AND VANTAGE POWER
2 I'11 )

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation projeet, 1,619,890 acrcs, assumed to be served by
gravity diversion from Clark Fork and Spolmne River. Additional allowance
made for future irrigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream 1‘0gulat10n in nine reservoirs, exclusive
of Columbia River Reservoir, aggregating 8,125,000 acre-feet of ‘stomuc.

Without reregulation in Columbia River Rescrvoir.

TasLe No. 2-23.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rock Island Rapids and Vanlage power siles

Htorage year Apr. | May | June | July | Aug. | S8ept. | Oct. | Nov. { Dee. | Jan. | Feb, | Mar.
1913-14 .. 74.8 | 181.0 416 270 [ 1620 | 118.0 | 70.9| 66.2| 577 52.2| 53.6| 60.5
279 2658 | MLO | 90.9 | 74T | 66,7 5591 43.9 ] 44.6| 0.0

171 175 | 165.0 | 102.0 { 6l. 1 6LO| B3.2| 455 46.0| 8L1

323 395 [ 190.0 | 120.0{ 68.3 | 56,3 | 49.6 | 448 | 44.8 | 43.7

354 208 | 163.0 | 46,87 BO.6 ) 6L.5| 63.9| B3| 751 69.7

283 244 | 147.0 | 99.9 4 79.7 | 60.9| o641 54,1 b67.2 | B7.7

273 231 | 147.0 | 80.6 | 53.1 44,9 | 39.6 | 374 30.7 | 305

200 208 | 187.0 1 104.0 | 98.6 | V0.4 | 623 | 63.2] 640 70.3

370 241 | 144.0 1 B2, 4| 62.6 | 67.3| 55.8 | 456 41.9| 44.0

322 207 | 128,01 98.2 | 67.06 | 563.7| 44.4 | 47.2| 43.6 | 443

314 244 | 138.0 1 0.1 5.0 | 48.0| 43.5 | 40.9 | 48.8 | 40.6

201 150 | 114.0 | 88.9 | 50.1 8.8 081 59, 4 7.3 70.0

317 220 | 133.0 | 8L.4{ 56.3| 451 42.4 | 40.8 | 42.1 | 454

121 136 ] 93.8 | 7R7 | 7LO| 67.2| 63.0| hiO| 64| 5.6

360 277 1 165.0 | 137.0 | 119.0 | 1120 | 94.4 | 83.2| 8L 1| 831

340 251 1 1380 | 817 626 | 00.1 | 443 | 40.0 | 37.6 | 39.7

237 166 + 107.0 | 74,1 §0. 1 42,3 | 3. 1| 33.8) 35.8) 384

199 186 11220 | 83.2] 50.3 ) 41.6| 36,0 33.9] 347 | 382

Highest___| 124.0 ] 272.0 416 395 [ 190.0 [ 137.0 | 119.0 | 1120 | 94.4| 83.3 | 8L 83.1
Average_..| 76.8 | 177.0 282 236 | 143.0 | 059 | 69.5 5.7 | 53.1 50.3 5.0 | 54.6
Lowest_.__| 42,2 93.5 121 136 | 93.8 1 74.1 50.1 41,6 | 36.1 33.8 | 34.7| 38,2

COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE

COLUMBIA BAHIN GHRAVITY WITH BUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation projeet, 1,519,800 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream rcglllation in nine reservoirs, exclusive
of Columbia River Reservoir, aggregating 8,125,000 acre-feet of storage,

Without reregulation in Columbia River Reservoir.

TasLe No. 2-24.—Maodified discharge, in units of 1,000 second-feet, of Columbia
River at Priest Rapids power site

8torage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Febh. | Mar,
417 271 | 183.0 1 119.0 | 77.2 | 67.6 | 5.5 5271 64.0| 60.8

280 264 | 142,00 92,21 75.9 68,1 56.7 | 4441 450 | 49.8

172 176 | 166.0 | 10401 62. 4 6241 540 46.0| 47.3} 814

324 306 | 192.0 | 121.0 1 69.5 | 57.6 50,41 453 | 45.2| 44.0

356 300 | 165.0 | 98.0 1 ®1.90 62,91 647 8.8 | 755 70.0

284 245 1 14%.0 | 101.0 ] 80.9 6231 5491 54.6| B7.G| 53.0

274 232 [ 148.0 | 90.9 | Hd.4 | 46.2 | 40.4| 370 40.1 9.7

201 209 | 188.0 | 1060 | 99.6 7.8 | 63.1 63.7 | 064.4| 70.6

372 242 | 1460 | B3V | 638 6861 866.5| 46.1 42.3 | 44.3

323 208 1 129.0 | vu.5 | 68.8 | 66,0 452 47.7| 44.0 | 44.6

318 246 | 139.0 1 100.0 | 61,21 49.3 | 44.2 | 41,4 | 49.2 | 49.8

202 160 | 116,01 90.2 | €0.4] 60.2! 53.8( 58,9 7L7| 70.2

318 230 | 134.0 4§ 82.7 | 576 46.5 | 43.1| 4.3 | 42.5| 45.6

123 137 | 9.1 80.0| 73.2| 68.5 63.8| K64 56.8| 57.9

361 278 | 167.0 1 138.0 | 121.0 | 113.0 | 95.1 | 83.7 | 8L5| #3.3

341 262 [ 130.0 1 83.1 | 63.8} 5L.5| 451 41.4 ] 380 | 40.0

238 157 | 109.0F 75.4 | 614 43.6| 36.8 | 84.3] 359 | 38.6

201 187 | 123.0} 84.5 | 5.6 | 43.0| 37.6 | 34.4| 351 | 388.4

Highest___| 124.0 | 273.0 417 306 1 192.0 | 188.0 | 121.0 | 113.0 ; 95.1 83.8 | BL5 | 83.3
Averago...| 77.1 | 178.0 283 237 { 144.0 | 97,1 7.8 6.0 538 50.8| 514 548
Lowest____| 42.5 ] 94.2 123 137 | 951 75.4| 5l.4| 43.0| 36.8 | 34.3| 351 | 38.4
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COLUMBIA RIVER AT MOUTH OF SNAKE RIVER

COLUMBIA BASIN GRAVITY WITH SUPFLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be scrved by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 1,027,000 acres in Montana, Idaho, British
Columbia, and Washington, Upstream regulation in 14 reservoirs, exelusive of
Columbia River Reservoir, aggregating 9,100,000 acre-feet of storage.

Without reregulation in Columbia River Reservoir.

TanLe No. 2-25.—Effect of upstream regulation on discharge of Columbia River
at mouth of Snake Kiver, in units of 1,000 second-feet

Storage year | Apr. | May | June | July | Aug. { Sept. | Oct. | Nov. )} Dec. | Jan. | Feb. | Mar.
1913-04_________ T 6] =36, 8 —7 =020 —7.5 470 484 481 411.4) +11.2) +14.3] +5.2
1014- L1 —hbo 1 g +58.5 47,8 =27 - 3 86 4-12.3] <480
1915 1€ L1 —36.9 —+4.6 +&. 11 486 7.8 +13.6] +11.0] 4+10.4
191617 L6 —40. 1 L8 +3.60 10,2 12,7 +15.8) +14. 7] +14.5
1917-18_. . LT =312 6.2 | 4+1L5] 17,9 4134 —16. 2 414, 0[ 4191
191819 ______ L 7| — 43, 6] 3l 16,7 49,5 493 9.3 +H13.8] 6.8 +11.3
1019-20 . .. ... S0 =02 +2.4 6. 4] -+10.6] +1L8 -Fi0. 4 8.9 4-7.1
192021 -6, 20 —-36, 8 Of 0.2 | 4.2 +6.9 495 +10.3] 411, 6 —+.6
1921-22 L8 —40. 2] +57 0060 81— 474 +H12.6) -F12.8
1922123 6, 6] —3M. 4 i 5. h +0.80 +10.9 13, 11 3.5 +13.7| 4121
1923-24___ 5.8 —40.3| - -+4. 4 49,1 412,53 0.8 16,1 2.0 435
1924-25_ h. 4| —58. 2 +0.8 | +10.4) F10.2) +10.7] 4-12.0) +2.21 483
1925-26. L =4 3] 43,2 +5.6 +9.6 +8.1 +10,1 +8.0 +5.5
T26-27_, Gl —4h, 4 +6.6 | 4-10.3 4.3 4.8 4H 1 -HLZ Y 478
192728 L3 428 +4.9 423 —5.1] =83 F116) 420.2) 171
1028-20 . Bl —47.2 +13 +7.8] +5.2| -p7.8[ 1L 3| -} 12,8 4+11.2
1929-30__ 4.3 - 378 - +4.0 | 5.9 9.8 88 410,90 +10.2] +6.6
1030-31 - LB —40 3 +5.5 43,9 -6.6| -+6.3 88 7.9 +4.2

Average__ —13 2 —43.1| —-57.6; —~36.4] —5.4| 52| +7.4 7.6 +7.0 +9.2 +10.8 +9.2

COLUMBIA RIVER RESERVOIR
COLUMBIA BASIN PUMPING WITH SUPPLEMENTAL PUMPFING, PLAN NO, 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumpuu, from Columbia River at (nmnd Coulee. Upstream regulation in six
reservoirs, ageregating 5,950,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstrcam power sites, between elevations 1,127.6
feet and 1,157.6 feet, United States Geological Survey datum, providing 776,000
acre-feet of storage. Regulated clevation 50 perecent of time about 1,157.6 feet.

TasLe No. 2-26.-—Kegulated stage of Columbia River Reservoir on the last day of
each month

[Add 1,100 to determine elevation in feet, U.8. Geological Survey datum]

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | ¥eb. { Mar
101314 ______ 57.6 57.6 | A7.6| h7.6 | &7.6| 6.6 | A7.6 | 57.61 52.1| 4.2 32.6| 37.8
1914-16___ §7.6| K76 H7.6| 57.6( 57.6| B7.6| bH7.6| O7.6) 57.6| 457 | 33.2| 32.6
1915-16___ 57.6 | 57.6| 6761 L7.6 H7.6| 5.6 H7.6| 57.6| 56.7| 43.7| 32.6| 57.6
11617, __ B7.6 H7.6| 57.6| 57.6| 57.6 | B7.6 B7.6| HV.6| HT.G| SHL8| 43.5| 328
1017-15___ 43,0 57.6 ] 57.6( BTG H7.6| H.&{ H7.6| 469 | 30.8| 511 43.6 | 826
191819 __ 5761 5.6 57.6| B57.6) 57.6 | 576 67.671 b7.6| 50,8} 41.81 351 32.68
1919-20___ 57.6 | AT.6 | H7.61{ BT.6] hr.6| 7.6 57.61 57.6| bH2.6| 45.8 | 87.8| 326
1920-21 36.3 7.6 57.6 | B67.6| B7.6| B57.6¢ HY.6| H7.6| 47.7 | 38.2| 32.8| 38.2

57.6 | H7T.6| H7.6| A7.6| BT.6| BT.6| 57.6| A7.6| HT.O6| 523 43.1 32.6
32.6 | 57.6 | 57.6| 67.6 | 67.6 | OL7.6 | H7.0| HT.6| 5L} 49.0) 40.7| 32.48
B7.6| H7.6| K76 | B7.6| B57.6| 67.6| B7.6| B7.6| 49.2) 369 372 403
32.61( 57.6 | A7.6 | H7.6 | o7.6 | SV.6 | B6.8| A7.0| 455 32.6| 32.6| 45.6
7.6 ] H7.6] 57.6( B57.6| 57.6 | BT.6| bH7.G| LH7.6| 528 428 | 30.4| 32.6
50,1 67.6 | n7.6] 7.6 | HT.6| &7.6| 57.6 | 57.6 | BT.G| 40.6 | 37.8| 326
37.9 ] A7.6| 57.6| 57.6 | 57.6 | B7.6| H7.6| HV.6| HT.6 ) 47.1| 32.6 | 32.6
37.1 B7.6 | B7.G| H7.6| b7.6| 57.6 | 57.6 | 67.6 | bH7.6| 04.2] 453 | 87.4
32.8 | 46.6 | 57.6 ] H7.6| 5H7.6| 57.6| 57.6| 57.6| 52.9| 42.7| 34.6| 27.6
40,2 | B7.6| A7.6| 57.6 | 57.6| 57.6 | b7.6| bL7.6| 53.9| 46.0| 37.3 32.6
Average...| 47.8 | 570 57.8| B67.6) BT.6| BN.6| 57.6| 57.0| B28| 449 37.3| 857
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GRAND COULEE RESERVOIR

PLAN NO. 4, LOW DAM

Regulation of Grand Coulee Reservoir between elevations 1,555 feet and
1,670 feet, United States Geological Survey datum, pmvxdmg 325 800 acre-feet
of storage Regulated elevation 50 percent of time 1,570 feet,

Taere No, 2-27.—Regulated stage of Grand Coulee Reservoir on the last day of
each month

[Add 1,500 to determine elevation in feet, U, 8, Geologies]l Survey datum]

Btorage year | Apr. | May | June | July | Aug, | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar,

1913-14 9.2 70.0| 68.5| €9.0{ 70.0| 70.0| 70.0| 70.0[ 70.0( 70.0| 70.0{ 70.0
1014-156_ 7000 70.0| 70.0| 70.0| v0.0| 70.0| 70.0| 70.0| 70.0| 70.0| V0.0} 70.0
1915-16 70.0 ] 70.0.} 70.0 | V0.0 70.0| 0.0} 70.0( V0.0 | 70.0{ 70.0| 70.0| 70.0
1016-17. 70,0 70.0| 70.0 66.8| 66.8 | 86.8| 70.0| 70.0| 70.0}{ 70.0| 70.0| 70.0
1917-18. 65.7  65.7( 65.5| 65.3| 65.3( 69.8| 70.0| 70.0} 70.0} 70.0| 70.0| 70.0
1018-19 70,0 70.0| 70.0] 70.0| 70.0) 70.0| 70.0| 70.0 | 70.0( 70.0| 70.0| 70.0
1918-20_ 70,01 70.0| 70.0] 70.0| 70.0! 70.0| 70.0| 70.0| 68.3| 68.2] 67.0]| 6.8
1920-21_ 65.0| 6L.B| 651 64.565| 6457 70.0| 70.0} 70.0| 70.0| 70.0 0.0 | 70.0
1921-22 70,07 70.0( €9.91 70.0| 70.0f 70.0| 70.0] 70,0| 70,0] 70.0| 70.0] 70.0
1922-23 63.9( 03.9( 63.9| 63.9| 63.9] 0.0 70.0§ 70.0| 70.0| 70.0| V0.0 70.0
1023-24 70.0( 70.0f 70.0} 70.0| 70.0| 70.0] 70.0| V0.0| 70.0] 70.0| 70.0| 70.0
1024-25. 50.6| 59.8) 59.6| 50.8) 59.6( 67,8} 67.8| v0.0| 70,0 70.0| 70.0| 70.0
1926-28_ 70.00 70.0f 70,01 70,0} 70.0} 70.0} 70.0) 70.0) 70.0{ 70.0| 70.0| 70.0
1026-27_ 68,11 681 70.0{ 70.0| 70.0] 70.0{ 70.0} 70.0{ 70.0! 70.0| 70.0| 70.0
1927-28. 70.01 70.0| 69.4| 60.4| 70.0; 700 70.0| Y00} 70,0} 70.0{ 70.0| 70.0
1928-20. 70,0 70,0 70.0] 70.0| 70.0} 70.0) 70.0§ 70.0| 70.0| 70.0| 69.9| 70.0
1929-30._ 65.8| 61.6| 64371 64.3| 70.01 70,0 89.04 V0.0 69.0] 66.2| 64.9| 64 !»)
1930-31 61.8| 68.2( 70.0| 70.0| 70.0} 70.0| 70.0| 70.0| 69.9| 68.5| 67.2| 6R.5

Average___| 66.6| 67.7| 63.1{ 67.9| 68.3| 69.7 -69.8 0.0 68.9| 69.6| 69.4( 69.5

COLUMBIA RIVER AT GRAND C&(%UET‘]“ AND FOSTER CREEK POWER
TES

COLUMBIA BASIN PUMPING WITH SUPI’LEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be scrved by
pumping from Columbia River at Crand Coulec. Additional allowance made
for future irrigation of ahout 625,000 scres in Montana, 1daho, British Columbia,
and Washington, Upstream reg.,uldtlon in six reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, aggregating 5,950, 000 acre-feet of storage.

Reregulation in Columbia River Reservoir belind low dam for joint benefit
of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
of storage. Regulation of Grand Coulee RCbCIVUU, at 1nfleq11u1t intervals, to
avold cxcessive pumping; maximum requirement 325,800 acerc-feet.

TaBLE No. 2-28.—Modified discharge, in unils of 1,000 second-feet, of Columbia
River at Grand Coulee and Foster Creck power giles

Storage year | Apr. | May | June | July | Aug. | 8ept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar.
1918-14. ... ... 58.3 | 164.0 308 235 136 1 96.2 | 64.6 | 681 52,0 520 62,0 83.0
191415 _______ 78.4 | 185, 0 246 224 1207 76.9| 68.0| 66.1( 5.1 49,0 49,0 49.0
191616 .____ G2.4 | 145.0 163 165 14] 83.9 ] 54.5] 57.2 | 48.2| 482 481§ 53.3
1916-17 oo aaal 104.0 | 180. 0 201 373 168 | 96.3 [ &7.1 02,81 43.2| 428 43.3| 439
1017-18__________ 49,2 | 153.0 339 260 120 | 77.6| 68.6 | 63.0f 63.0{ 63.0] 63.0| G3.0
1918-19. o eeereas 70.1 | 1910 262 213 122 | 86.2| 70.6| 5591 516 BHL6| BL&| 5.6
1919-20______..._ 683.1 | 1650 245 108 126 | 749 49.4 | 30.81 38.2| 38.2| 386 30.%
W20-21._________ 41,6 | 101.0 193 207 166 | 89.3 | 90.3| 70.4| 59.9| 6.4 59.9| 610
192122 el 76.4 | 197.0 337 212 122 64.6 | 56.3| 6.0 48.8 | 44.5| 44,5 445
1922-23_ . _____ §1.2 | 120.0 300 180 2] 83.8 | B59.2| 48.0( 42.1 42,4 4271 43.5
1923-24 . _._..__ 52.11162.0 300 220 118 | 86.1 H2.1 43,7 | 43.6 | 44.3 | M. 7| 44.¢
1924-25_ .. 43.8 | 137.0 177 138 06| 79.5! 56.5| 56.5) 56,5 b6.65] 57.4| 57.4
1925~26. . _ioeoas 114.0 | 267.0 287 208 118 | 69.8( 487 4261 4211 426 43.0] 43.3
102027 _________ 49.2 | 1.0 109 127 85| 72.4 L1 59.8 | B58.2| b1 52,1 52,1
1927-28 e 62.5 | 137.0 355 246 148 1 128.0 | 1110 | 105.0 [ 78.6 | 747 | 74.7| 753
1928-20 _________ 75.3 | 263.0 304 222 19 ) 70,21 56,1 46,6 | 41.7| 40.6 | 40.9§ 41,5
1929-30 ... 43.4 [ 781 210 135 93| 66,9 4581 39.61 3.6 | 37.4| 38.4| 30.5
1930-31__ 50,5 | 108.0 181 172 1110 76,4 47.5 | 40.6 38.4| 38.4| B38.6| 40.4

ng,h(,.sl,_ | 14,0 | 267.0 308 373 166 | 128.0 | 111.0 | 105.0 | V8.6 | 74.7 | 747 | 75.3
Average___| 64.2 | 160.0 261 211 124 | 821 G251 06.0) 49.5 ] 48.8( 49.0 | 49.8
Lowest-__.| 41.6 ] 78.1 109 127 85| 64.6| 458 30.6) B7.6 ] 37.4| sK. 4| 30.5
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COLUMBIA RIVER AT CHELAN POWER SITE

COLUMEIA BASIN PUMPING WITH SUPPLEMENTAYT, PUMPING, PLAN NO., 4

Columbia Basin irrigation projeet, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of abont 685,000 acres in Montana, Idaho, British Columbia,
and Washingfon. Upstream regulation in six reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, aggregating 5,950,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage. Regulation of Grand Coulee Reservoir, at infrequent intervals, to
avoid cxcessive pumping; maximum requirement 325,800 acre-feet.

Tanre No. 2-29.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Chelan power sile

fHtorage year Apr. | May | June | July | Aug. | Sept. | Qct. | Nov. | Dec. | Jan. Feb. | Mar,
191814 ___ G0.8 | 172.0 417 254 | 144.0 | 104.0 | 6R.7| 62.2| 56.0| b64.3 ) 6, 2
1H4=-15_ 0 iraeem 82,5 | 108.0 264 237 1 127.0 1 820} 7L5| 68.0| 548 | 50.6 50.8
a6 .. 65.9 1 152.0 161 161 | 149.0 | 90.3 | 57.2 60.0 5L.3 | 50.1 b5. &
1916-17.. . 112,01 200.0 311 880 | 170.0 1 1040 | 60.7 1 64.0| 457 44.4 3 45.3
1017-18_._ Lo 48,04 1550 350 @78 | 137.0 | 84,4 | 740} 66.8| 65.0) 67.5 64. 8
1918-19_ . 73.6 ] 202.0 275 226 1 129.0 1 90.1 74,2 58.6 ) 63.9] 53.b , 52.9
191920 70.6 | 1756.0 265 212 {133.01 80.01 B5L.O| 42.5) 40.1] 39.4 40.4
1020-21_ 62,0 . 63.0

1921-22.
1022-23
1023-24_
1924-25.

78.6 | 2070 360 226 | 128.0| £9.9| B8.2) 65,2} 520} 46.5
50.8 | 122,0 322 192 | 115.0| 87.9| 62.4 | 5.0 44.7| 44.8
51.8 | 170.0 315 2321 123.0) 80.4( 5501 46.4( 458 457
48.8 | 143.0 187 140 107.0 | 82.3| 68.6| 68.6] 58.9 | G&B.4

o| 4006 | 2030 202 286 | 173.0 | 925 94.4 | 70.7} 629 8
- 6. 6

1926-26. 113.0 | 278.0 303 217 | 122.0 | 73.2{ 52.2| 45.2) 44.6 | 44.9 3 44.8
1926-27 49.4 | 123.0 110 120 | 87.4| 752} 6.4 63,11 583 | 553 56.1
1927-28 62.3 | 139.0 368 260 | 154.0 | 182.0 | 117.0 1 111.0 | 85.2 | 80.8 78.4
1928-29 78.5 | 272.0 324 233 { 125.0 | 73.2 ) 58.7| 49.3| 43.6 42.0 42.3

N o431 79.7 221 141 | 94.7| 6751 48.0| 4L5| 3871 800
193031 __ 52.7 | 116.0 191 177 [ 113,01} v7.5 | 49.0| 42.3| 89.5| 39.2

Highest._.} 113.0 | 278.0 417 380 | 175,0 | 182.0 | 117.0 | 11,0} 852 80.8
Average.__| 65.7 | 167.0 275 222 | 130.0§ 86.4| 656 B8.6] 523 SLO
Lowest....| 40.6 ] 79.7 110 120 | 87.4| 67.6| 48.0| 4L5( 38.7( 30.0
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COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BABIN PUMPING WITH SUPPLEMENTAYL PUMPING, PLAN NO., 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made for
future irrigation of about 712,000 acres in Montana, Idaho, British Columbia,
and Washinglon. Upstream regulation in seven reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, ageregating 6,615,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for jeint bencfit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage. Regulation of Grand Coulce Reservoir, at infrequent intervals, to
‘avoid cxecessive pumping; maximum requirement 325,800 acre-fect.
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TasLE No. 2-30.—Modified discharge, in unils of 1,000 second-feel, of Columbia
River at Rocky Reach power sile

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Deec. | Jan. | Feb. | Mar.
1913-14 .. .. 62.9 174 422 262 | 149.0 § 109.0 | 72.0 | 66.5| 69.5] 66.7| b57.1( 57.9
1914-156 83.8 201 271 243 [ 131.0 | 86.6 | 74.2| 60.9| 57.9| 524 53.0| 52.9
1015-16__ 67.3 154 163 163 | 153.0 [ 94.6 | 59.6 | 62.4{ 54.0| 52.2| 52.5| 57.5
1016-17_ 118.0 206 315 396 | 179.0 | 110.0 ) 63.7 | 55.9( 48.4 46.7 | 47.8| 47.4
1017-18__ 48.8 156 364 200 | 143.0| 89.5 )| 784 | 68.9| 67.9; 7.2 70.5] 67.4
1918-19.. 76.3 205 277 233 | 135,00 93.8) v7.8) 6L.7| 57.0( 56.3| 5B.2] 555
1919-20_. 72.3 175 270 219 | 138.0; 83.9 ) 53.3( 45.2| 42,7 41.4| 43.2| 423
1920-21,_ 41,7 103 203 200 1 177.0 954 97.2| 720 | 658, 64.5| 63.8} 653
1921-22. B80.5 210 365 236 | 132.0 | 741 | 60.4| 67.9| 54,7 | 48,6 47.4 | 48.8
1922-23 . 81,7 122 326 198 | 119.0 | 9l.4 | 654 53.9 47.6 | 47.1 47.3
192324 _ 52.1 170 319 238 1 126.0 | 922 | 57.7 | 40.0| 48.3| 47.8 | 48.6 | 48,8
1024-25 49.9 144 192 143 1 109.0 | 854 | 6L.0| 6L.1| 6.4 60.6| 628 6.7
1925-26_. 112.0 279 308 223 1 126.0( 76.1| 55.2 | 47.8 | 46,9 47.1 46.4 | 46.4
1926-27 49.1 125 114 132 | 90.3 ] 78.0 71.2| 65.9| 611 58.21 56,9 &7.6
1027-28__ 63.3 139 372 267 | 169.0 1 135.0 | 1210 | 114.0 | 88.8 | 83.9| 84.0| B80.4
1928-29__ 80.3 270 332 238 [ 128.0 | 7541 60.7) 515 456 ) 43.8 | 43,6 44,1
1920-30_. 44,68 81 226 145 | 97.1 69.51 50.2 ) 43,7 40.7] 41.1 | 41.4| 42.3
1930-31 ... .. 53.8 118 194 179 1 115.0 | 79.6 | 61.1 | 44.5| 4L.1, 40,7 | 40.9 | 4.8

Highest.__| 118.0 279 422 396 | 179.0 | 135.0 [ 121.0 [ 114.0 | 88.8 | 83.9 | 84,0 | 80.4
Average___[ 67.1 168 280 227 1 134.0 | 89.9| 68.3| 6L2| b50| 53.4| 63.6| 53.8
Lowest....| 41.7 81 114 1327 90.3 | 60.5| 60.2 | 43.7 ) 40,7 40,7} 40.9] 418

COLUMBIA RIVER AT ROCK ISLAND RAPIDS AND VANTAGE
POWER BSITES

COLUMEIA BASIN PUMPING WITH SUPFLEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made for
future irrigation of about 742,000 acres in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in nine reservoirs, exclusive of Columbia
River and Grand Coulee Reservoirs, aggregating 8,097,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage. Regulation of Grand Coulee Reservoir, at infrequent intervals, to avoid
excessive pumping; maximum requirement 325,800 acre-fect.

Tasre No, 2-31.—Modified discharge, in units of 1,000 second-feet, of Columbia
River ot Rock Island Rapids and Vantage power siles

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec¢. | Jan. | Feb, | Mar,

429 272 1 154.0 | 114.0 | 7661 69.1| 63.1| 69.8| 60.0 | 6L 1
278 250 | 136.0 | 89.9 | 77.6} 72.5| 61,5| 550 | 658 | 667
166 167 { 159.0 | 99.4 | 62,6} 653 67.4) 66.1] 55.4 | 61.2
320 404 | 186.0 [ 1150 | 67.4 | B68.3 | BHL.G{ 48,6 | £0.9| &0.1
370 204 | 148.0 | 95.0 | 83.0| 72.0| v2.2| 76.4| 745 70.4
281 240 | 141.0( 97.9 | 81.7 | 650 60.7| 59.5| 61.9| 58.3
277 226 | 142.0 | 88.4 1 55.9) 485 | 46.8| 44.5| 46.5| 44.9
208 205 | 182.0 | 99.5 | 101.0 | 73.8 | 69.5| 68,0 67.3 | 68.9
372 242 1 137,04 79.0| 634 TL1| 50.0| 61.3| 49.8 | 515

331 205 (122.0 | 95,4 | (8.8 | 67.1) BO.7| 50.8| 49,9 50.0
324 244 { 131,0 | 957 | 60.7| 620 | 513 60.5| 62.2| 522
108 146 | 11L.0 | 89,0 63.9 | 64.0 | 65.0| 63.5| 66.1 | 65,1
316 229 (1280 | 79.8 | 58.0 ) 50.8| 50.3 | 60.4( 49.2 | 40,
118 1351 93.5| BLS| 740} 69.41 648 6L9 | 060.9 | 60.8
ar 276 | 163.0 | 138.0 | 124.0 | 118.0 | 93,4 | 88,2 | B7.7! 83.3
341 244 [ 13101 78.4 | 63.4| 541 48.2( 46.5| 45.9| 46.5
232 150 [ 99.4 1 72,3 629 | 46.3 | 43, 1| 43.9| 43.9 | 46.0
196 1811 117.0 | 817 | 525 | 45.8| 42.9| 42.2| 42.8| 43.5
Highest_..| 125.0 | 281.0 4290 404 | 186.0 | 138.0 | 12,0 { 1180 | 93.4| 88.2| 87.7| 83.3

Average.__| 60.7 | 171.0 | 285 233 (1380 93.0| 7L5| 64.1| BR 4| 66.5| £6.7 | 06.6
Lowest_.__| 43.5 82,4 116 136 93.5 72.3 52, 45.8 42,9 42,2 42, 8 43.5

-3
—
o
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COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE

GOLUMBIA BABIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation projeet, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 742,000 ac¢res in Montana, Idaho, British Columbia,
and Washington. Upstream regulation in nine reservoirs, exelusive of Columbia
River and Grand Coulee Rescrvoirs, aggregating 8,097,000 acrc-feet of storage.

Rercgulation in Columbia River Rescrvoir hehind low dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-fect of
gtorage. Regulation of Grand Coulee Reservoir, at infrequent intervals, to avoid
excessive pumping; maximum requirement 325,800 acre-feet.

Tarne No. 2-32.—Mod%ied discharge, in units of 1,000 second-feet, of Columbia
iver at Priest Rapids power site

Btorage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov, | Dec. | Jan. Feb, | Mar,
430 273 | 155.0 | 116.0| 76.9| 70.5 | 63.0| 60.3 | 60.4| 6L 4

279 261 | 137,01 9L.2| 788 739 | 63 56,5 | 5621 56.0

167 168 | 160.0 | 101.0 ] 63.9 1 66.7 | 58.2| &5.6| 5581 615

321 405 { 188.0 | 116.0 | 6%.6 | 89.6 1 524 | 50.0§ HL3 | 50.4

n 295 [ 150.0 | 96.2| 84.8| 78.4| 730 780 | TLO| T0.7

282 941 | 142.0 ) 99.2| 829 66.4) 6L5| 60.0| 62.3| 53.6

278 227 1 143.0 | 89.7 | 57.2 | 49.8 | 46.6 | 45.0| 46.94 451

207 206 | 183.0 | 101.0 | 102.0 | 75.21 70.3| 6856 | 67.7) 69.2

374 943 | 138.0 | 80.3 | 64.6 | 724 50.7{ 5.8] &0.2| 5.8

332 206 | 123,01 96.7| 70.0| 58.4| 515 | &L3 60.3 | H0.3

325 246 | 132.0.| 97.0| 620 53.3| 520 5L0| 52.6| 5624

199 147 { 114,01 90.3| 65.2| 66.4| 65.7| 64.0| 66.5| 65.3

317 230 1 129.0 | 8L1 60.2 | A2.2| 5LO| 50.9| 49.6 49.9

118 136 | 4.8 | 82.8| 75.3 70.7 | 6561 62.471 60.31 6L1

378 277 | 185.0 ) 130.0 | 126.0 | 119.0 | 94,1 8871 BB.] 83.56

342 245 [ 1320 79.8 | 64.6 | 66.6 | 49.0] 47.0 | 46.3| 46.8

233 151 [ 1010 | 73.6| H4. 2| 47.6 | 43.8] 44.4 | 443 | 452

198 182 | 118, 0§ 83.0| 53.8 ) 47.2| 43.6 | 42.7 | 43.2| 43.7

Highest. | 126.0 | 282.0 430 405 | 188.0 | 130.0 | 126.0 | 119.0 | 94.1 | 88.7 | 88.1| 83.5
Average_. | 70.0|172.0 238 234 | 130.0| 95.2| 72.8| 656.4 | 6U.1 57,0} 57.1| 66.8
Lowest....| 43.8  83.1 118 136 | 04.8 | V3.6 | 53.8 | 47.2| 43.6 | 427 43.2 | 48.7

COLUMBIA RIVER AT MOUTH OI SNAKE RIVER

COLUMBIA BASIN PUMPING WITH SUPPLEMENTAL PUMPING, PLAN NO. 4

Columbia Basin irrigation project, 1,199,430 acres, assumed to be served by
pumping from Columbia River at Grand Coulee. Additional allowance made
for future irrigation of about 1,027,000 acres in Montana, 1daho, British Columbia,
and Washington. Upstream regulation in 14 reservoirs, exclusive of Coluinbia
River and Grand Coulec reservoirs, aggregating 9,072,000 acre-feef, of storage.

Reregulation in Columbia River Reservoir behind low dam for joint bencfit
of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
of storage. Regulation of Grand Coulee Rescrvoir, at infrequent intervals, to
avoid exeessive pumping; maximum requircment 325,800 acre-feet.
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TasLE No. 2-33.—Effect of upstream regulation on discharge of Columbia River
at mouth of Snake River, in units of 1,000 second-feet

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan, | Feb. | Mar,
—40.8| —57.1| —50.0| —15.5( +3.0] 48 1 +11.0 +16.8| +18.8] +-20.7| <+5.8

—52, 1| ~58. 6 ~38L.}| =~6.5 7.5 <10.7| ~+8.1; +5.8[ +19.7] +23. 5 +14.2

—41. 9 —41.9] —27.8 —8.1 +.60 9.6 +12.9 +11.7) +23.2f +19.5) —9.5

) —386.1| —46,7| —54.5| —28.3] —=6.9 -+2.7 +12.2| +14.7| +20. 5] +20.8] +20.9

—~44, 2| —45. 5 —60.9f —15.8] 4. 4| +13. 9 4-28.4] +21.7[ —23. 1] +13. 4| +10.8

—32.6 —09. 9 —406.2) —8.6] 3.7 +11.5] 4+13.4| +15.8 +16.2| +11.5 411.9

—52.6| —63.7 —34. 5/ —7.5 414 +49.2 +14,2) +18.0[ +17.5 +16.7| +12.6

L1 =609 =62, 7] —41.9 =569 45,2 6.6 410.3| «}-16.7| ~F15.1( -+14.9 -, 8

5| —42.2] —~72.4| —~42.8[ =117 +42.3] 4-10.3| +11. 9} 1.0y +13,1| +20.4| +20.1

—5l.4) —65. 4 —39.1f —9.6/ +2.7 +10. 5 +14. 3 +39.4| +7.1| +20.0{ +17.8

—44.3) —56.9 —41.6) —13.0f +1.0f +4%. 9] +16.3] 4-18. 6| +24. 7} +5.4| +6.1

—72, 2 —~58,7 -28.4] —3.3] +45.9| +15.2| +15. 4| +17.6| +17.3} —3.0| +35.4

—37. 8 —86.1) —39.0! —12.6] +1.6] 8.1 4+15.3| -16.0| -+198.7| --15. 1| --9.8

—62.4) —388.3] —13. 11 +1.6f -+9.4) --12.4] 2.5 —2.0[ +14. 1| +15.6[ +11.0

—66.8] —34.9 —52.2 —4.3] +10.9| +7.8 .0 ~0.3] 416.6| 426,8 +17.3

—41.2) —~61.1f ~39.5 ~—19.6] —2.0 4861 49.2 +11.4] +16.9 +20.9) +18.0

—45.9 —68. 1) —32. 5] —13.2; 422 8.7 +13.8| «-15. 8| 421.0| +18.6| +13.2

—62.3) —d48.4| —23.9 —0.0 +4.0 +6.1] +10.8 +12.3| +17.1| 16.0] +9.5

Average..| —20.3| —48. 9} —54.8] —38.8 —10.68] +3.2{ +9.4] +12,0] +12.3| +15.5 +16.4} +11.2

COLUMBIA RIVER RESERVOIR

COLUMBIA BASIN GRAVITY WITH B8UPPLEMENTAL FUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Upstream regulation
in six reservoirg ageregating 5,978,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit
of Grand Coulee and other downstream power sites, between elevations 1,127.6
fect and 1,157.6 feet, United States Geological Survey datum, providing 776,000
acre-feet of storage. Regulated elevation 50 percent of time about 1,156.7 feet.

Tapre No. 2-34.—Regulated stage of Columbic River Reservoir on the last day of
each month

{Add 1,100 to determine elevation in feet, U.8, Geolopical Survey datum]

Storage year | Apr. | May | June | July | Aug. | 8ept, | Oct. | Nov. | Dec. | Jan. | Feb. { Mar,

57.6 | 67,6 | 57.61 b7.6( b7.6] 67.6 | 520 41.0| 32.8] 32.4
57.6 | 57.6| 57.6 ) 567.81 B7.6 | 57.6 | H7.6| 46,0 33.8 326
40.0 ) 57.6 | 57.6) 67,6 67.6| &7.6| 66,7 | 43.8| 32.6 | 32.6
32.6 | 57.6 | 57.6 | 67,6 | 67.6 | 57.6 | b67.41 60.5 | 420 32.6
6761 07.6 | b67.6| 67.6 | 67.6 | 43.4| 32.6| 44.0 | 40.3 | 32.6
57.6 ) b57.8| B7.6| 567.6 | B7.6 | b7.6| 47.3| 39.1 ] 32.6 | 32.6
57,61 §7.61 b67.6| 57.6| b67.6) b67.6| 52.3 | 43.6 | 357 | 32.6
32,8 | 57.6 57.6| 57.8| B57.6) 7.6 450 | 37.1; 326/ 326
57.6 | 67.6| 67.6| b67.6 | b67.6| 67.6| 67.6 | 52,65 43,1 32,6
57.6 | 57.6 | 57.861 B7.6f 57.6) O67.6] 40.6 | 47.3| 39.6( 32.6
57.6 | b7.6| 57.6| 67.6( B7.6] 67.2] 47.6 | 32.6 | 32.6( 32,6
7.6 57.6 | 57.6 | 57.6| B33 | 482 38,6 326 83.1| 326
57.6 | b7.6| 57.6| &7.6| 57.6] 66.8 | 40.8 | 38.4 | 32.6! 32.6
40,1 57.6 | b7.6 ) b7.61 b57.6 | 67.6 | b67.6| 457 39.5] 326
57.6 | 57.8 | 57.6 57.8| 57.6 | B57.6| 7.6 | 47.1| 326 | 326

. 57.6 | 57.6| 57.6{ 57.6| G7.6| 57.6 | 5.6 | 52.4 | 4.7 32.8
1929-30_ . .
1930-31.

Average.. | 42.3| 33.7 | 52.5| 57.6 | 57.6 | GV.6 | &7.4 56.2| 518 | 43.2) 356 323

552—34—vol. 2——40
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COLUMBIA RIVER AT GRAND C(%U}I_:]SEE AND FOSTER CREEK POWER
SITE

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 625,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in six reservoirs, exclusive of
Columbiga River Reservoir, aggregating 5,978,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
C:’smnd Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage.

‘TaerLeE No. 2-36.—Modified discharge, in unils of 1,000 second-feet, of Columbia
River at Grand Coulee and Foster Creek power sites

Btorage year Apr. | May | June | July | Aug. | 8ept. | Oct. | Nov, | Dec, { Jan. | Feb, | Mar,
1913-14. . 66.4 | 1600 76 2331440 [ 101.0 | 64.9| 56,2 49.2) 49.2| 40.8 524
1014-16_. 89.1 | I8L.0 236 2261 124.0( 77.9| 651 60.3| 455 43.2| 43.3) 43.3
1015-16..... 150. 0 155 155 | 149.0 | 86,6 | 53.0( 629 | 44,4 44.4| 444 73.2
1016-17_. 176.0 204 352 162.0 | 102.0| BR.0| 50.8| 41.3| 41.3 | 41.3} 41.3

166. 0 313 264 | 134.0 | 70.4 | 66.2( 59.1| 59.1| 65.3| 653 ] 654

179.0 253 217 [ 127.0 | 88,2 68.6 1 5181 497! 40,7 | 49.7) 5L0O

168.0 230 203 | 131.0| 76.1| 46.6 | 36.2 84.5| 3490 85.3| 356

115.0 188 260 [ 171,01} 93.3| 87,90 67.0| 58.4| 58.4| 8.5 024

109.0 | 324 211 | 120.0 | 68.0f 56.5| b68. 1| 456 41.2| 41.2| 412

141.0 285 182 | 118.0 | 86.6 | 58.0 | 44,6 39.6| 30.8( 40.1 | 40.8

166.0 8 21011280 | B0.5| 51.3| 80.9 40.2| 40.9 413 421

151.0 160 1421 100.0 | 79.4( 53.7| 53.7| 63.7| 63,7 624 6§

258.Q 217 208 | 123.0 71.4| 46.1| 37.3| 315 7.9 | 33.4| 39.0

122.0 122 1201 853 69.7| 66,01 57.6 534 516 H1&) &L6

161. 0 326 248 | 151.0 | 127.0 | 106.0| ©8.2 | 78.6| 74.56| 745} 75.1

257.0 292 228 [ 126.0| 73.5| 64.3| 426 | 37.8| 37.41| 37.8) 383

89.2 204 141 | 100.0 | 67.7 | 43.0| 35.6 | 32.8| 33.2| 33.7| B4.0

121.0 174 174 | 116,0 | 76.9( 453 | 36.4 | 342 346/ 361 354

Highest_._| 126.0 | 258.0 375 3521 171.0 | 127.0 ; 108.0 | 98.2§ 70.6 ) 74.56| 74.5| 751
Average___| 7L3 | 185.0 250 211 [ 120,0 | 841 60.6 | S21[ 46,5 46,2 468 49.1
Lowest..._| 39.0 89.2 122 120 86.3 | 67.7 | 43.0| 35.6 | 32.8| 33.24 33.7| 34.0

COLUMBIA RIVER AT CHELAN POWER SITE

COLUMBIA BASIN GRAVITY WITH BUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 685,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in six reservoirs, exclusive of
Columbia River Reservoir, aggregating 5,978,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage.
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"TaprLe No, 2-36,~—Modified discharge, in units of 1,000 second-feet, of Columbia
River al Chelan power sile

Btorage year Apr. | May | June | July | Aug. | 8ept. | Oct. | Nov.| Dec, | Jan, | Feb, | Mar,
68.0 | 176.0 303 2521 162.0 | 103.0 | 69.0 | 69.3| 6320 BLS| 6L7| 4.8

03.2] 195.0 240 | 132.0 | 83.0| 68.86| 62.2| 49.2| 44.7| 453 451

79.9 | 167.0 163 161 | 165,0 | 93.3 | 65.7| b66.7| 47.5| 463 46.7| 754

110.0 | 196,0 314 360 | 174.0| 100.0 | 61.6 | 52.0| 43.8| 42.9| 43.4| 42.7

541 168.0 8321 283 1420 86.2) 7.61) 6101 6L1| 69.8| 69.1| 67.2

86,2 | 101.0 266 230 {1350 92.1| 72.2| 54.5| 52.0| b6L.6| 528 | 523

84,21 175.0 260 217 1 138.0) 8L 24 482 389 364 361 3n5| 362

41,5 | 117.0 198 278 | 178.0 | 96.6| 92.0| 67.3 | 6l.4| 60.5| 60.2| 64.4

B7.4 | 200.0 347 225 | 136, 0| V3.3 | &7.4| 61,4} 48.8| 43.2| 424 | 43,2

51.8 | 143.0 302 194 [ 1210 90.7 | 61.2| 47.6| 421 42.2| 421 421

67.11 1740 204 2321 130.0 | 928 | 542 42,6 42,4 423 | 43.1]| 44.0

45.2 | 157.0 179 144 1 110.0| 82.2| 557 55.8| 566.1 | 5656 65.3| 64.5

124,0 | 260.0 293 217 | 127.0| 74.8) 49.6 | 39.9| 39.8| 40.2) 40.0) 40.5

62.4 1 125.0 123 122 87.7| 724 67.3| 60.9| KG.5| 84.7| 540| 546

64,9 | 163.0 340 | 261 | 156.0 | 131.0 | 1120 | 105.0 | B83.2 | B80.6| B0.4| 78.2

95.3 | 260.0 | 812 240 (1320 76.5| 572.9| 453! 30.7 | 388 387 391

38,7 | 90.8 215 147 | 103.0 | 69.3 | 45.2| 37.5| 33.9 34.8| 350 351

56.1 | 120.0 184 179 | 118.0| 79.0| 468} 3%.1| 353 364 36.1| 357

Highest...| 124.0 | 269.0 | 393 369 | 1780 | 1310 | 112.0{ 105.0 | 86.2| 80.6 | 80.4| 78,2
Average...| 72,8 1720 264 222 | 135.0| 88.4| 63.7] 548 | 49.2| 48.4| 49.1] 50.8
Lowest. 38.7| 90.8 123 122 87.7| 69.3| 45.2| 37.5| 33.9| 34.8| 350! 351

COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BABIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
-gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 712,000 acres in Montana, Jdaho, British
‘Columbia, and Washington. Upstream regulation in seven reservoirs, exclusive
of Columbia River Reservoir, aggregating 6,643,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit
«of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
of storage.

Tasre No. 2-37.—Modified discharge, in unils of 1,000 second-feel, of Columbia
River at Rocky Reach power site

Btorage year | Apr. | May | June | July | Aug. | S8ept | Oct. | Nov. | Deec. | Jan. | Feb. | Mar.
1913-14.. . 398 260 | 167.0 | 113.0{ 72.3 | 62.6 | 566.7| 53.9| 54.4| 57.3
3 261 246 | 136,0 | 86.6 | 7.3 | 64,1 | 523 46,6 | 47.3 ) 47.2
185 163 | 159.0 1 97.6{ 58.1| 581 | 50.2 | 48.4| 48.9 | 77.4
318 376 [ 183.0 1 1150 64.6 | 63.9| 46.56 | 4521 4581 44.8
337 205|148.01 9L.3| 76.0| 650| 64.0| 73.5| 72.8| 60.8
268 237 ) M4LO | 958 | V58 57.6( 55,10 544 | 6.3 | 649
255 224 | 143.0 | 851} BO.5 4L.61] 30.0| 83.1 . 39.9| 38.1
197 282 | 152,01 09.4 ) 048 | 63.6| 644 | 63.0] GL4| 66.7
352 234 | 139.0| 77.5| 59.6 | 64,1 | B5L.5| 458 | 44.1| 455
306 200112501 94.2] 642 505} 440 44.9§ 44.5| 44.3
298 238 1 133,0 | 056 56.9| 452 44,9 44,4 452 46,2
184 147 { 1120 | 863 | 58.2| 5H8.3) 8.8 7.7 | 6.8 66
208 223 | 130,0 | 77.7 | 52,6 | 42,5 42,2 424 | 4L8| 421

Average
Lowest...
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COLUMBIA RIVER AT ROCK ISLAND RAPIDS AND VANTAGE
POWER SITES .

COLUMBIA BABIN GHAVITY WITH S8UPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acrcs, assumed 1o be served by
gravity diversion from Clark Fork and Spokane River. Additional allowanece
made for future irrigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Waghington. Upstream regulation in nine reservoirs, exelusive
of Columbia River Reservoir, aggregating 8,125,000 acre-fect of storage,

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, by usc of 776,000 acre-feet
of storage,

Tarte No. 2-38.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rock Island Rapids and Vanlage power sites

Btorage year | Apr. | May | June | July | Aug. | 8cpt. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar,
1913-14 - ______ 74.8 | 181.0 405 270 | 162.0 | 118.0 | 75.9 | 66.2] 60.3} 567.0| b7.3| 60.6
1014-15... . 0%, 1) 203, 0 2068 263 1 1410 | 90.9| 747 66.7] 56.9 | 40.21 50.1| 50,0
1915-16___ .3 ] 18L0 168 167 1 165.0 | 102.0 | 611 61,0 63.6( 6L3| 618 1.1

3.0 ] 210.0 323 434 [ 100.0 | 120.0 | 68.3 ) 66.83 | 49.7 | 48.0| 4B.9 | 47.6

LG 168.0 343 209 | 153.0 1 96.8 | BO.6 | 6B.1| 683 YRV | V68| 728

L0 | 199.0 272 244 | 147.0 | 99.9| 7B.7| 60.9 ) 58.8| b57.6 ) 60.0| 57.7

LB | 17RO 262 231 | 147.0 | BO.6 | 53,1 44,9 1 42,1 | 4.2 | 43.2| 40.7

.4 | 1180 200 287 | 187.0 | 1040 | 98.6 ] 70.4| 68.0{ 66.5| 65.9 ] 70.3

L4 1 2150 350 241 ) 1440 | 82.4| 62.6| 67.3( 5658 48,0 46.6 2

.41 1440 an 20711280 98.2| 67.81 063.7( 481 .2 | 47.3 | 47.0

ith 4 | 1770 303 244 [ 138.0 ] 99.1 1 59.9 | 48.2 | 47.9 | 47.1 | 48.8| 49.6

.3 ] 189.0 190 150 | 114.0 | 8RO} 61,1 6L2 | 622 60.7 ) 7.1 70.2

L0 272.0 306 220 1 133.0 | 8.4 58.3 | 455 | 45.6 | 4571 44.6 | 45,4

i3.9 | 130.0 129 128 | 93.8| 7R.7y TLO| 67.2] 63.0( 61.3| 59.3| 60.3

L8| 165.0 349 277 | 165.0 | 137.0 | 119.0 | 1120 § 94.4 | 88,0 | 87.5| &3.1

.7 | 2650 320 251 | 138,04 817 | 626 | 501} 44.3 | 43.3| 42.8| 43.3

L2 93.5 226 156 | 107.0 | 74.1 | &0.1 | 42.3 | 383 | 39.71( 30.3| 30.6

%3 1330 189 183 122,01 83.2| 50.3| 41.6 7| 38.4| 89.3| 38,6

Highest___| 124.0 | 2720 405 384 | 100,01 137.0 | 1190.0 ) 112.0 | 04.4| 88.0( 87.5| 831
Average__.| 76.8% | 176.0 274 233 | 143.0 | 95.9 ) 69.6 | 60.2 ) 55.3| 63.9| H4. 5| b5 O
Lowest....| 42.2] 93.5 199 128 | 3.8 741 | 50.1 | 41, 38.3| 88.4) 89.3] 38,5.

COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE

COLUMBTA DASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Bagin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irvigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in nine reservoirs, exclusive.
of Columbia River Reservoir, aggregating 8,125,000 acre-fect of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
storage.



COLUMBIA RIVER AND MINOR TRIBUTARIES 1161

TasLe No. 2-39.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Priest Rapids power sile

Storage yoar Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. |Mar.
__________ 75.2 | 182.0 406 271 | 163.0 | 119.0 | 77.2} 67.6 | 61.1 5751 57.7 | 60.8

_| 98.5 | 2040 2064 204 | 1420 | 922 759 68.1( 56.7 | 40.7{( 50.5| 50.3

_| 84.6 ] 162.0 169 168 | 166.0 | 104.0 | 62.4 } 624 | bd. 4 | 51,8 Hh2.2| Bl 4

o[ 128.0 | 2110 324 385 192.0 { 121.0 | 6.5 57.6 | 50.5 | 48.5| 48.3 | 47.8

{ 66.9 ] 170.0 344 300 | 165.0 | 08.0| BLQ| 69.5 | 641 .20 7.2 73.1

L 928 199.0 273 245 [ 148.0 | 100 | 80.9 | 62.3| 59.6 | 58.1 60.4 | 68.0

_ B9.1|178.0 263 232 | 148.0 | 00.9 54.4 | 46,2 ) 429 | 41.7 ) 43.6| 40.8

o| 4407 | 119.0 201 288 [ 188.0 | 105.0f 99.6 | 7.8 | 68.8) 67.0 | 66.3 70.6

_| 9.8 216.0 361 242 [ 1450 | 83.7 ] 63.8B | 68,6 | H6.5 1 485 46.9( 485

_| 5.8 | 145.0 M2 208 | 120.0 | 99.5 1 68.8 | 55,0 43.9 ] 48.7 | 47.7| 47.3

_| 69.7 | 178.0 304 246 | 139.0 | 100.0 | 61,2 | 49.5 | 48.6 ) 47.6 | 49.2 | 4.8

Z| ART7 | 160.0 101 151 | 1160 | 90.2 | 62.4 | 626 | 62.9 6.2 | 7L.6 | 70.4

1925-26_ o 124.0 | 2730 307 230 [ 134.0 | 827 | L7.6 | 46.9 | 46.3 | 46.2 | 4501 45.6
1926-27. S| 643 ] 1310 131 129 | 951 80.0| 73.2 68.6| 63.8] 6L.8| 60.71 60.6
1027-28_ _| 68211660 350 278 | 167.0 | 138.0 | 121.0 | 113,0 | 95.1 88.5| 879 833
1928-29_ L 100.0 | 2660 330 2521 149.0 | 831 63.8 1 L5 | 461 43,8 | 43.2] 43.6
1929-30. _| 428 9.2 227 1587 | 1090 | 75.4 Sl.4 ) 43.6| 30,0} 40.2 | 3.7 39.7
1930-31__ ... __ 58,6 | 134.0 191 184 | 123.0 | 84,5 G616 | 43,0 | 30.4 38.9 ] a9 38.7
Iighest,__| 124.0 | 273.0 406 385 1 192.0 | 188.0 | 1210 | 113,0 | 9051 88.5 | &7.0 1 843
Avernge.._| 77.1 | 177.0 275 234 1 1440 | 971 70.9 | 61.5| 56.0 | 544 ) 54.9 1 86.1
Lowest.__.| 42,5 | M.2 131 120 | 961 75.4 | L4 43,0 30.0 | 389 | 39.7 | 387

COLUMBIA RIVER AT MOUTH OF SNAKE RIVER

COLUMBIA BABIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation projeet, 1,519,890 acres, assumed to be served by
gravity diversion {rom Clark Fork and Spokanc River. Additional allowance
made for future irrigation of about 1,027,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstream regulation in 14 reservoirs, exclusive of
Columbia River Reservoir, aggregating 9,100,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
%}rand Coulee and other downstream power sites, by use of 776,000 acre-feet of
gtorage,

Tasue No. 2-40.--Effect of upstream regulation on discharge of Columbia Eiver
al moulh of Snake River, in uniis of 1,000 second-feel

Siorage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar
1918~14_ .. ___ —=7.6 —36.8) —8L 1| =520 —7.5{ -7.0] -84 <8 1 +14.0| 4+16.0| 4-18.0| 45.2
1914-15. =19, 1| —56. 1) —69.5| —28.1| —1.5) <485 7.8 —29 —0.3 4+13.9 +17.8| +8.5
141516, —20.1| —36.9( —30.9[ —27.8 —3.1{ +43.6| +8.1| -+8.6 7.9 ++19.4| ~-15.9(-10.4
1916-17.. —18.6| —40.1| —43.7| —74. 5| —24.3] ~19 +3.6 +10.2| +12.8 +19.0] 4+18.8+18.3
1017-18.. —4.7| =—3L.2) ~T72.5! —5&5.9 —10.3f 6.2 +-11.5] +24. 5 «-17. 8] —20. 8} ~+15.7{422. 2
1918-19__ —16.7| —43.6[ —~68.9| —41.2| —2.8] 457 +9.5 9.3 +14,0| +17. 3] +0.6+11.3
1919-20__ —14.0| —52.6| —78.7 —20.5 —2.5 +2.6] 6.4 -#10.6) 4-14.3| -+14.2[ +-12.4| +8.3
1920-21_ . —6.2| —36.9] —~58.7) —40.9 =8 +9.21 +4.2 +6.9) 4152 +13.6] +13.5] +.6
1921-22__ —14.8| —40.2( —85. 4| —43.8| —4.7| +5.7| 0.5 8.1} =22 9.8 +417.1|+16.8
1922-23__ —6,6) —30.4| —85.4| —37.1| 3.6 +5.5 +90.3 +10.9 J16.8 4.5 +17.4/+14.8
1923-24__ —15.8; —40,3] —77.9 —41.6| —6.0| 4.4 +90.1| +12.5] 4152 -}-20.38] +2.0{ +3.5
1924-25__ —h.d4i —88.2| —06,7 —24.4 —. 3| 458 4+12.4] +12.6] +14.8] +14. 3] +2.0 +8.5
1925-26. —ar. 1l —46. 3] =66, 1/ —39.0 —7.6] +3.2[ +58] 410.0] 4-11.3] -+15.0{ +10.5| +5.6
1926-27.. —17. 6/ ~60.4] —25.3[ —20.1| +1.9f 6.6 +10.3 4.3 =3.8 +13.5 4156.01410.5
1927-28._. =512 -2.3; 49.9) 423 51 —83 +16.4| 426.6417.1
1928-20__ R f —a2. 5 —12.6] +L3} 7.8 --5.2 47.5 +13.7) +17.8/+14.8
1929-30. . —4.3| —37. 8| —74. 1} —26.5) —5.2| +4.0 +59 +9.8 +11.0] +16.8; +14.0, +7.7
1930-31. ol —24,5| —40.3| —55.4| —21.8; —4.0| +5.6; +3.9] +6.6/ 8.1 4-13.3] +12.5] -F4.5

Average...| —13.2{ —43.7] —86.8| —38.7 —5.4| 462 +7.5 8.1 0.2 -+12.8| 4+14.3(+410.5
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PEND OREILLE RESERVOIR
COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin Irrigation Project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Fork, Spokane River, and Wenatchee River., Up-
stream regulation in three reservoirs aggregating 3,209,000 acrc-fect of storage..

Reregulation in Pend Orcille Reservoir for joint benefit of Columbia Basin
irrigation project and power sites on lower Clark Fork, between elevations
2,049.70 feet and 2,066.80 feet, United States Coast and Geodetic Survey datum,
providing 1,668,000 acre-feet of storage. Regulated elevation 50 percent of
time about 2,060.27 fect.

TanLe No. 2-41.—Regulaled slage of Pend Oreille Reservoir on the last day of each
month

[Add 2,000 to determine clevation in feot, T.8, Coast and (teodetic Burvey datum]

Storage year Apr. | May | June | July | Ang. | Sept. | Qct. | Nov. | Dec. | Jan. | Feb. | Mar.
191314 66.80 | 63.13 | 58. 15 { 65.41 | 56.92 | 64,58 | 65,11 | 54.08 | 66.94
1914-15__ 66,02 | 60.97 | 56,03 | 55.91 | 59. 18 | 60.27 | 60.35 | 60.48 | 62,32
1915-16__ 65.66 | 60.04 | 55.64 | 562,95 | 62,62 | 52,45 | 49,70 | 51.56 | 66. 5%
1916-17__ 66.80 | 66.80 | 64.05 | 62.10 | 62.01 | 60.96 | 59.90 | 59.30 | 57.92°
1017-18.. 66,80 | 61,73 | 55,84 | 52.16 | 50.37 | 53.16 | 59.93 | 68.70 | b8. 78
1918-19__ 65.02 | 61.43 | 55. 18 | 52.63 | H2.30 | h1. 58 | 63.41 | 54. 60 | 56.41
1919-20,, 64,35 | 60.69 | Gt 76 | 54.34 | 54.91 | 54.74 | 55.80 | &7, 54 | 569.95
1920-21__ 66.80 | 60.890 | 56.74 | 54.35 | 64.04 | 53.23 | 63.01 | 55.94 | 60,02
192122 _ 66,80 | 61.89 | 6,64 | 54.71 | 55.13 | 57.62 | 58.12 | 58.61 | 50.58
1922-23__ 66.80 | 61,55 | 66,63 | 64,17 | 53.59 | 53.37 | 56.01 | b5, 64 | 66,77
192324 _ 66,80 | 62.17 | 57.50 | 55.83 | 56. 13 | 56.46 | 55.61 | 59.24 | 61.33
1924-25 66,11 § 60.40 | 56,11 | 51,73 | 50.64 | 49.90 | 50.64 | 564,66 | 66,53
1925-26.__ G680 | BL.82 | 57.87 | B6.11 | 56,54 | 57.45 | 58,30 | 60.09 | 62.43
1926-27_ . 63,16 | 60.563 | 66,13 | 53.87 | 64.10 | 55.87 | 56.08 | 57.33 | 69,88+
1927-28_ 66,80 [ 61.23 | 50,74 | 62.77 | 58.50 | 61.83 | 62.22 | 60.64 | 2. 31
1428-20__ ¢ 3 3 66.80 | 63.56 | 60.31 | 59.36 | 60.33 | 60.68% { 69.81 | 59.39 | 61.06
1929-30.. L 61,02 | 61,52 | 66,80 | 65.14 | 60,44 | 65,28 | 53,24 | 53,07 | £3.97 | 52.05 | f5. 00 | 566G, 61
193038 . _____. 62,35 | 66.80 | 66,80 | 64,28 | 60.42 | 55.20 | 53,58 | 53.83 | 53.69 | 53.82 ) 54.43 | 56.57

Average_ __| 62.12 | 64.39 | 66.65 | 656.95 | 61.67 | 57.04 | 54.73 | 556.18 | 65.66 | 5G. 21 ' 57.07 | 59. 001

CLARK FORK AT ALBANY TALLS POWER SITE
COLUMEIA BASIN GRAVITY WITH SUPPLEMENTAL PUMFING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Fork above Albany Falls, Spokane River, and
Wenatchee River. Additional allowance made for futurc irrigation of about
435,000 acres in Montana and Idaho, Upstream regulation in three reservoirs.
aggregating 3,209,000 acre-feet of storage.

Reregulation by use of 1,568,000 acre-feet in Pend Oreille Reservoir for joint
benefit of Columbia Basin irrigation project and power sites in lower Clark Fork,

TasBLE No. 2-42.—Modified discharge, in second-feet, of Clark Fork at Albany Falls:
power site

Btorage year | Apr. | May j June | July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feh. | Mar.
1913~ ol 28, 5000 40, 500( 91, 200| 37, 8001 18,100 18, 100 18, 100| 18, 100 18, 100} 1%, 100! 18, 100( 18, 100~
1914-15 21, 600| 25, 200} 24,800 16, 100} 16,100| 16, 100! 16, 100 16, 100} 16, 100} 16, 100| 16, 100| 16, 100
1916~18__ 16, 100( 16, 100 16, 500| 16, 700 18, 700( 16, 700; 16,700| 16,700| 16, 700| 16, 700| 16, 700| 25, 000
1916-17__ 30, 000; 47, 700( 71,100 71, 100| 18,800 17,800} 17, 800 17, 800| 17, 800| 17, 300( 17, 800( 17, 800-
1917-18_. 17,800} 45, 600 %3, 400 43, 300| 19,000] 19, 000( 19, 000| 19, 000| 19, 000 23, 800 23, 800! 23, 800
1918-19. _ _| 23, 800] 47, 400; 47, 500] 16, 2001 16, 200( 16, 200( 16, 200| 16, 200 18, 200| 16, 200{ 16, 200} 16, 200
1916-20_. 16, 2000 25, 100] 25,100| 8,800 4, 8000 11,400{ 11, 400) 13,4001 11,400 11,400 11,400| 11, 400:
1920-21__ 11, 406] 31,3001 31, 700{ 23, 600 14, 3004 16, 300| 19, 600| 19, 600} 19, 6001 19, 600 19, 600 19, GO0
192122 19, 6001 53, 200| 58, 700| 17, 500] 13, 800| 13, 800| 13, 800} 13, 800( 13, 800| 13, 800| 13, 200, 13, 800-
1922-23__ 13, 00| 32, 200| 58,400 14, 200 14, 000| 14, 000| 14,000( 14, 000( 14,000 14,000 14, 000} 14, 000
1923-24_. 14, 000| 32, 400| 50, 800| 22, 200| 13, 500| 13, 500| 13, 500( 13, 500( 13, 500| 13, 5008 13, 00| 13, 500
192425 13, 500| 26, 600| 26, 600) 11, 900| 11,900 11,900 17, 000( 17,000[ 17,000| 17,000 18, 900} 18, 900!
1925-26__ 28, 300| 69, 5001 60,100( 20, 50| 14, 000 14, 000| 14, 000( 14, 100] 14,100} 14,100/ 14, 100| 14, 100
1926-27. . 14,100| 14,1000 9,000 9,000 9,000 13,5001 16, 200{ 18, 200| 16, 200! 16,200 16, 200| 16, 200+
1927-28__ 16, 200( 40, 000] 98, GOO| 38, 500| 21, 300f 21, 300] 26, 400} 26, 400| 26, 400| 26, 400 26, 400 26, 400:
1928-29_. 26, 400| 70, 200( 60, 700| 32, 400 13, 6003 13, 600] 13, 600| 13, 600| 13, 600( 13, 600( 13, 600 13, 600
1929-30__ 13, 600| 23, 000 22, 900( 10, 500| 10, 500| 12, 000| 12, 000| 12,000| 12, 000( 12, 300 12, 000} 12, 000-
1030-81u oo 14, 900| 14,900 15, 100| 9,400; 4, 400| 12, 400| 12,400( 12, 400; 12, 400| 12, 400| 12, 400 12, 400:

Highest. .| 30,000] 70,200] 08, 500| 71, 100 21,300 21, 300| 26, 400( 26, 400! 26, 400| 26,400 26, 400 26, 400
Average__| 18,600 36, 400] 47,300 23,000 14, 500| 15, 100{ 16, 000( 16, 000| 16, 000( 16, 300{ 18, 400! 16, SO0
Lowest...| 11,400 14,100] 9,000] 8,800 &, R0O) 11,400| 11,400( 11,400( 11,400 11,400 11,400} 11, 400
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CLARK FORK AT METALINE FALLS POWER SITE

COLUMEBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO, 6-A

Columbia Basin irrigation project, 1,449,690 acrcs, assumed to be served by
gravity diversion from Clark Ifork, Spokane River, and Wenatchee River.
Additional allowance made for future irrigation of about 435,000 acres in Mon-
tana, and Idaho. Upstream regulation in four reservoirs aggregating 4,777,000
acre-feet of storage.

TasLE No. 2-43.—Modified discharge, in second-feet, of Clark Fork at Metaline
Falls power site

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar,

42, 100 95, 200 32, 500{ 18, GOO| 18, 500, 18, 400 18, 400| 18, 400| 18, 400{ 18,400 18, 400
27,9000 26, 000] 16, 800 16, 400( 16, 500} 16, 400( 16, 600 16, 400 16, 4001 16, 400 16, 400
17,400| 17,300 17, 100 17,000| 17,000] 17, 000{ 17,000] 17,000 16, 900| 17,000 25, 400
49, 100| 73,6001 72, 100] 19, 200 18, 200; 18, 100} 18, 1001 18, 100] 18, 0001 18, 000 18, 100
47,000 86, 400( 44, 500! 19, 400| 19, 300} 19, 300| 19,300 19, 300 24, J00| 24, 100| 24, 100
48, 400| 48, 800] 18, 700} 18, 500 16, 400 16, 500; 16, 400i 16,400} 16, 500| 16, 500| 16, 400
27,300 27,0000 09,4001 9,100f 11,700] 11, 700| 11, 800} 11,700 11,700| 11,700| 11,400
31,900 32, 700 24, 000! 16, 900] 16, 800; 19, 900 20, 000} 19, Y00 19, 900] 19, 900| 20, 000
55, 2000 60, 700( 18, 200 14, 200) 14, 100 ]4 000} 14, 000] 14, (00| 14, 000| 14, 100| 14, 300
33, 100| £9, 800| 14, 600] 14, 300}. 14, 300! 14, 300] 14, 300 14, 3001 14,300| 14, 300| 14, 200
33, 700( 52, 100( 22, 700] 133, 800] 13, 700 13, 700| 13, 700] 13, 300| 13, 800| 13, 900| 13, S00
27,600 27, 000| 12, 100} 12, 100{ 12, 000{ 17, 200| 17, 200§ 17, 200 17, 300| 19, 400, 19, 300
71, 600 61,000 21, 000 14, 300{ 14, 300| 14, 300 14, 400 14,300 14, 300| 14, 300 14, 300
15,300 9, 700] 9, 200 9, 100( 13, 700( 16, 500{ 18, 600 16, 700| 16, 500| 16, 500| 16, 500
41, 500(100, 000{ 39, 300{ 21, 800| 21, 800 26,900] 27, 2001 27, 200} 26, 900 26, 900| 26, B00-
72, 3001 2, 700) 33, 000| 14, 000| 13,900| 13,900| 14, 100 13, 800| 13, 800( 13, 800{ 13, 800
22,800 24, 900| 14, 100( 11, 800( 12, 300( 12, 100( 12, 200| 12, 000 12, 400| 12, 100| 12, 100
15, 600{ 18, 600( 11,000| 9,800 12,600 12, 500( 12, 400( 12, 500 12,. 500 12, 700} 12, 700

Highest. .| 30,600 72, 300,100, 000| 72, 100¢ 21,800} 21, 800| 26, 900} 27, 200 27, 2004 26,900 26, 900| 26, 800
Average__| 19, 100{ 37, 800| 49, 100| 23, 800 14, 900| 15, 400 16 300| 16, 300| 16, 300] 16, 500( 16, 700| 17, 100
Lowest___| 11,600 15,300 9,700 9, 2000 9,100( 11,700| 11, 700| 11, 800 11 700| 11,700 11,700 11, 600

COLUMBIA RIVER AT KETTLE FALLS POWER SITE

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
irswlty diversion from Clark Fork, Spokane River, and Wenatchee River.

dditional allowance made for future irrigation of about 575,000 acres in Mon-
tana, Idabo, British Columbia, and Washington. Upstream regulation in five
reservoirs aggregating 5,492, 000 acre-fect storage.

Tasre No. 2-44—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Kettle Falls power site

Btorago year Apr. { May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

44.3 | 141.0 380 232 | 141.0 | 96.9 | 60.5 | 5L0 1 424 | 388 | 38.7( 40.5

73.81172.0 247 225 1 123.0 | 76.5 | 63.3) 501 44.5 | 36.4| 355 | 387.7

68,4 [ 143.0 155 161 | 146.0 | ®85.4 | 5L.5| 50.B | 41.5| 36.1 34.3 | 49.2

74,21 157.0 282 350 | 158.0 | 07.6 | 063.9| 46.6 | 37.0| 34.0| 33.0| 821

37.9 | 1360 308 263 | 1320 | 77.4| 64.0| 50.0) 46.2 | 49.3 | 48.3 | 46.68

64,2 | 173.0 265 216 [126.0 | 87.3 | 67.4| 40.5) 41,6 38.1| 382 | 38.6

57.2 | 156,0 2442 199 | 128.0 | 75.3 | 45.7| 32.8] 28.6| 27.7 | 27.4| 218

20.0 | 111.0 184 279 | 167.0 | 89.4 | R7.1| 63.6 | 480 447 | 42,1 | 43.4

61.4 | 185.0 333 211 [ 126.0 | 65.0| 523 | 54.8) 413 34.7| 324! 3L1

37,1 | 120.0 300 181 | 116.0 | 84.9 | 56,1 41,8 3281 322 30.5| 30.3

48.6 | 148.0 200 214 [ 119.0 | #2.9| 46.7 | 35.8| 823 30.9| 3.3 | 32.0

33.6 | 148,0 184 140 | 107.0 | 77.1 54.5 ) 51,71 45.0 | 43.8 | 43.6 | 44.1

97.8 | 48.0 285 207 [ 122.0 | 69.7 | 44.2 | 351 323 | 30.7| 30.2| 30.8

52.9 [ 127.0 110 125 | $2.0| 7.4 | 65.4| 52.9( 43.8 | 36.3 | 36.5| 357

46.3 | 141.0 336 247 | 147.0 | 123.0 | 106.0 | 87.5| 63.4 | 56,0 53.5| B6.8

1028-29__ 70.6 | 248.0 207 994 | 118,0 | 66,7 | 49.8 | 36.2| 324 | 30.7) 28.9] 20.2

1929-30__ 30.17 93.5 219 138 | 95.0 | 64.3 | 40.1 32.2 | 28.3| 254 26.1 26.7

1930-31._ 62,0 § 122.0 185 171 | 11,0 | 74.2] 43.7) 34.0| 20.8| 27.6 | 27.3 | 28.4
Highost...| 97.8 | 248.0 380 359 | 167.0 [ 123,0 | 106.0 | 87,5 63.4| 550 53.5| 55.8.

Average___| 54.4 | 154.0 256 211 (126.0 | 8l.4| 58.4| 48.1| 389.5| 36.2| 8564 | 36.7
Towest..._| 20.0| ¥3.5 110 126 | 829 | 64.3| 40.1| 32.2| 28,3 254 | 26,1| 26.7"
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COREUR D’ALENE RESERVOIR
COLUMBIA BASIN GRAVITY WITH S8UPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served hy
gravity diversion from Clark Fork, Spokane River, and Wenatchee River. No
upstream regulation. Regulation in Cocur d’Alene Reservoir Tor joint benefit of
Columbia Basin irrigation project and power gites on Spokane River, bhetween
elevations 2,117.70 feet and 2,129.10 feet, United States Coast and Geodetie
Survey datum, providing 430,000 acre-feet of storage. Modified elevation 50
percent of time about 2,122.13 feet.

Taere No. 2-45.—Modified stage of Coeur d' Alene Reservoir on the last day of each
month

{Add 2,100 to determine elevation in feet, 17.3. Coast and Geodetic Survey datim]

I

Slorage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feh. | Mar.

1013-14_________ 30.91 | 30.80 | 28,80 | 28.60 { 25,32 | 22,31 [ 19.80 | 20,74 | 18,85 | 20,22 | 20,22 | 24,22

101415 S 20010 28,99 | 28,86 | 25 60 [ 19.96 | 18,50 | 18.07 | 2153 [ 20 85 | 18.89 | 18.70 | 2213
1915-16__ S| PEUIR P 2R.09 | 2R.RG | 26.76 | 20070 | 19026 1 1R.07 | 18.07 | 20.00 | 18,96 | 2151 | 28 64
1016-17__ S| 20010 | 28,00 | 29,86 | 20,70 | 26,43 1 26,28 1 23,51 | 22,85 | 20.33 | 18,78 | 19.00 | 18,67
1047-18__ S| 29054 | BAAS | Z8.AG | 28,24 | 20,40 | 23,47 | 20,92 | 18,68 | 26,86 | 20.10 | 25,08 | 23.60
1918-19__ coof 29010 | 28,00 | 28,36 | 25,82 | 20,06 ; 19,04 | 18,11 | 18,20 | 10,59 | 21.91 1 20,70 { 23,47
1019-20__ ] 20,32 | 28.99 | 28,86 | 25,80 | 2120 [ 10.70 | 18.29 | 18.00 | 18.00 | 19,96 [ 19.52 | 22.09

1922-23__

1923-24__ S 28077 | 28.09 | 28 86 [ 27,03 | 23,07 1 20,81 ] 18,06 | 18,20 | 10,11 [ 18,20 | 24,44 | 2033
1024-125_. Cp23T8 | 28,99 | 28,56 | 24,94 1 19.11 | 1R 22| 17.70 | 19.78 | 21,10 | 19.03 | 27.44 | 27.12
1925-26.__ oo 30,32 | 2899 [ 2886 | 26.00 | 21.36 1 19.81 | 18.63 | 18,00 | 19.26 | 18,44 | 22.06 | 23. 41
1926-27 wocf 2010 | 28,09 | 27,28 1 22,50 | 18,37 | 17.80 | 18,78 | 20,59 | 24,68 [ 20,81 [ 22,39 t 22,09
1027~ L.o] 26,96 | 28,00 | 28,86 | 26,18 | 10,63 | TR 50 | 20.66 | 20,04 | 20,10 | 23,24 | 22.00 } 25,19
192829 | 25,38 | 20,58 | 28.86 | 26,61 | 22,85 1 21,82 | 20.85 | 20.37 | 19.74 | 18,81 | 18.03 ] 19.70
1929-30__ J1023.024 | 28,90 [ 2886 § 20,08 | 2186 { 109.93 | 18.92 | 1785 [ 18.67 | 17.92 [ 20.00 | 20.00
1930-31 ... ____ 20,04 | 28.99 | 28,86 | 25.68 | 20.55 { 19,19 | 18.40 | 18.87 | 17.70 | 18.33 | 18 06 | 2260

Average.__| 27.67 | 20.43 | 28.76 | 26.21 | 21.58 | 20.05 | 18.17 | 18.75 | 20.02 | 21.02 | 21.34 | 22,73

SPOKANE RIVER AT POST FALLS POWER SITE

COLUMEIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. §-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Spokane River below Post TFalls, Clark Tork, and Wenat-
chee River. Additional allowance made for future irrigation of about 20,000
acres in Idaho. Regulation of 430,000 scre-feet in Coeur d’Alene Reservoir for
joint benefit of Columbia Basin irrigation project and power sites on Spokane
River. This plan of regulation assumes a diversion of water from the conduit
of the Columbia River irrigation project to Spokane River after the end of
August, to compensate power interests on Spokane River for their equity in that
part of Cocur d’Alene Reservoir storage which was used during the period May
‘to August to meet irrigation demand of the Columbia Basin project.



COLUMEIA RIVER AND MINOR TRIBUTARIES 1165

TasLE No. 2-46.— Modified discharge, in second-feet, of Spokane River al Post Falls
power site

{

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov, | Dee, | Jan. | Feb. | Mar.
1913-14____ .. ... 18, 200) 27,300 16,000 4,240 3, 2,730) 2,730| 2,730{ 2,730; 3,760 4,880 8,700
19114-15_ _| 14,200( 13,300; 4,220 3,950| 3, 1, 5000 1,6000 2,910] 2,470i 2,030 2,050| 4,990
1N5-16. S| 6,290 6,380 4, 240! 4, 100 1,420) 1,420 1,510{ 2,230 2,600 4,490 14,300
1816-17_ | 20,800] 20,5001 17, 900] 7, 890 2,2400 2,260 2,290f 2,360] 2,380 2,390( 2
1017-18. _| 13, 200{ 30, 400 24, 700 4, 500, 1,850] 1,950 1,950{ 9,740 16,000 11, 100; 11, 300
1918-19_ 13, 2004 13, 800 7, 000] 3, 890 1,460 1,460 1,560 2,780, 5, 94 54701 7,990
1919-20_ _| 18,5001 17,000 5,830 3, 690 1,260) 1,260, 1,260 1,260\ 1,550 2, 560! 4,520
1920-21. o 9,7600 11,7000 7,210( 4, 280 1,630 2,030{ 3,260[ 4,230| 7,660 9,940 13,400
192122 __ 17, 100] 20, 200] 7,010 3, K0! 3 1,860 1,360 1,360] 3,150 2,620 2 770{ 2, 990
1022-23_ S| 9, 1900 18,7000 8,710 5, 060] 1,2200 11,2200 1,220 1,680 4,150, 3,870 4,460
192324 13, 500F 17, 700) 11, 600, 3, 640 1,620 1,620 L 620] 1,780[ 1,740, 7,760( 7,720
1924-25_ _PO8,130) 9,770| 2,660 3,690 3, 940 940 1,560 4,260 4,330 10,800| 10,900
1025-26.__ -} 22,6000 19,400 6,030 3,610, 1,280 1,280 1,280( 1,680 2,080 4,570( 7,000
1926-27___ Jb6.940) 6,020 2,910 3, 680) 1,140] 1,700| 4,170) 7,060/ 6,830 7,650 8,570
1927-28___ _ 13, 500] 20, 500( 14, 400| 4, 460/ 2,120| 4,070( 11, 500| 10,600, 9,710| 9,680 12, 700
192829 _. _} 14,900] 19,000] 5, 300 3, 140 1,110 1,160{ 1,160| 1,180 1,160 1,160 2,760
1920-30.. . oi 6,470 8 080 4,810, 3,270 ! 1,080 1,080 1,080] 1,120y 1,120] 2,940 4,410
193034 . 5,460 6,910 3,460] 3,370 3, 090 1,080 1,080 1,080 1,080 1,080 2,000{ 5,850

Highest 22,600] 30, 400 24, 7000 7,890| 4, 410 2,730 4, 070 11, 500( 10, 600| 16,000} 11, 100] 14, 300
Avernge._____| 12,000] 16,000 8, 560) 4, 120 3,470 1, 5(0{ 1,680 2,420; 3,4100 4,270: 5, 340! 7,500
Yowest_______ 5,460 6,020 2,660 3,140! 2,240, 040{ 040{ 1,080 1,080 1,080, 1,160 2,390

COLUMEIA RIVER RESERVOIR

COLTTMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING PLAN NO. 6-A

Columbus Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Fork, Spokane River, and Wenatchee River.
Upstream rogulntl(m in ix 1eserv01rs, aggregating 5, 922 000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulee and other downstream power sites, between elevations 1,127.6
feet and 1,157.6 feet, United States Geological Survev datum, providing 776 000
acre-fect of storage. Regulated elevation 50 percent of time "about 1,157.2 feet.

Tarie No. 2-47.—Regulated stage of Columbia River Keservoir on the last day of
cach month

{Add 1,100 to determine elevation in feet, U.8. Geological Survey datum]

I
Storage year Apr. | May { June | July | Aug. | Sept. | Oct. | Nov. | Deec. | Jan. | Feb. | Muar.
1913-14_ 32.6 | 326 5H7.6 ] 57.6 57.6 | B7.6 | 57.6 | 57.6 | 52.0| 41.0 | 32.6 | 32.6
1014-15. 32.6| B32.6| 57.6| 57.6| 67.6 | OHV.6] b7.6 | 67.6| H7.6| 46.0| 33.8| 32.6
1916-16. 326 | 326 39.9 | bHLG 57.6 | 57.6 (| 57.6 | B7.6| 56.8 | 43.8| #2.6 | 32.6
1916-17__ 326 | 326 326 bL7.6| H7.6 | B7.6( H7.6| H7.6| 57.4 | 50.5| 42.0| 32.6
17-18_._ 32,6 | 32.6| A7.6| BT.6| H7.6 B7.6| 57.6 | 43.4| 32.6 | 44.0) 40.8 32.6
1918=-19___ 32.6 | 326 | 57.6| bB7.6| 5H7.6f L7.6 | OH7.6 | H7.6| 4961 40.3| 32.6| 324
10M9-20,.. 3261 B2 6| H7.6| B7.6| 57.6 | 57.6 | 57.6 | H7.6| 523 | 43.6| 357 326
326 | 326 3261 5H7.6 | H7.6| HN.6 | ALG . . 38.6  32.6 | 32.6
3261 32.6| 7.6 BL6& | BTG 57.6 | 57.6 52,51 43.1 32.6
306 | 326 H7.6 | H7T.6 1 HT.G | AT.6 | AT.6 47.3 | 39.5 | 32.6
32.6 | 32.6| 57.6| 57.6 | H7.6| H7.6| A7.6 32,61 32,6 32.6
32,6 | 32.6| 7.6 K761 HT.6| H7.6| 57.6 32.6 | 32.6 | 326
32.6 | 32.6| 57.6 ) bB7.61| B7T.6| 5H7.6| 5H7.6 38.4 | 32.6| 32.6
2.6 BT.6 | BTG | A7T.6 | 57.6 | 07.6) 57.6 45,7 | 89.5 | 36
32.6 | 32.6 | b7.6 57.6 | b67.6 | bLV.6 | AV.G 47.1 | 32,61} 326
32,6 R2.6 ) HL6| B7.6 | H7.6 | 57.6| 57.6 52,4 41.7¢ 3%6
32,61 326 67.6| H7.6| H7.6 | GV.6| &T.G 39.4 1 30.6 | 27.6
27.6| 27.64 51.3 | b7.6 | b57.6 | b67.6| &7.6 43.6 ] 33.4 | 32.6
Average___| 32.3| 33.7| 53.5¢ 57.6 | 57.6 | 57.6 | b67.6 43,3 | 36.6 | 32.3
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‘COLUMBIA RIVER AT GRAND CS(}'III}E‘TEE AND FOSTER CREEK POWER

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be sorved by
gravity diversion from Clark ¥ork, Spokane River, and Wenatchee River.
Additional allowance made for future irrigation of about 625,000 acres, in
Montana, Idaho, British Columbia, and Washington. Upstream regulation in
six reservoirg, exclusive of Columbia River Reservoir, aggregating 5,922,000
acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit
voé Grand Coulee and other downstream power sites, by use of 776,000 acre-feet of
‘storage,

TapLe No. 2—48.--~M0d§1"ied discharge, in units of 1,000 second-feet, of Columbia
River at Grand Coulee and Foster Creek power sites

8torage yeat | Apr. | May | June | Jualy | Aug. | Sept. | Oct. | Nov. | Deec. | Jan, | Feb. | Mar.
191314 ... ___ 67.9 | 17L.0 387 236 | 144.0 | 100! 651 | 5541 40.4 | 490.4| 49.5} 52.6
1914~15_ .| 91,9 188.0 242 228 | 126.0| 79.6| 66.8 | 62.0| 47.2 | 44.0| 44.9| 44.9
1915-16. o 77,91 152,0 167 156 | 149.01 88.3( 54.7 | 54.2| 447 | 457 | 467 | 67.2
1916-17_ .| 100.0 | 179.0 302 | 3680 | 16201010 567.8 | 50.6 | 411 411 | 411 410
1917-18_ _| 66.1|170.0| 325 268 | 136.0] 8L O] 67.8| 60.7| 60.7 | 63,3 | 63.3| 63.4
191839 S| B0.7 11880 261 219 | 1290.0) 90.0| 70.4| 526 | 40.2| 49.2 | 40.3| 50.0
1919-20 .| 80.7 | 175.0 237 U0 | 13LO] 78.3| 488 | 361 | 34.4 | 34.8| 352| 355
1920-21 ol 42,4 | 1240 196 273 1 17000 | 928 | 90.7 | 682 5B 1| b6R.2| 58.2| 6l.4
1921-22 S BLZ | 208.0 331 214 129.0! 68.0| B56.5| 58.11 456 41.2| 4L2| 4L2
1922 23 o osz2| 1420 200 184 | 119. 0| 82.7 | 5.1 | 44.8| 30.6 | 30.6| 30.8| 40.2
1923-24 .| 67.1]167.0 203 223 {1250 89.5) 513! 30.0| 40.2| 40.9| 41.3] 421
1924-25. o 45.2 | 160.0 177 143 | 110.04 80.1[ 57.6| B65.5| 555 | 55.6| 68.5| 58.2
1925-26_ .| 125.0 | 270.0 281 211 | 125.0 | 727 47.4 ) 387 | 388 | 39.2| 39.7) 40.3
1926-27 635 | 1.0 114 128 ¢ 856 746 68.8) 68.2| 526| 60.7| 50.7| 50.8
1927-28_ .| 6.3 164.0 341 261 | 1510 ) 127.0 | 112.0 | 102.0 | 77.8 | 72.7| 72.7| 73.3
1928-90_._ - 90.7 | 270.0 296 232 ] 126.0 | 73.5| 565.3| 42.6 | 4T.8| 87.4 | 37.8| 38.3

39.0| 97.5 212 142 110101 607 | 450 36,7 339 343| 08| 31
1930-31.. 57.0 | 124.0 178 174 | 116.0 | 79.6 | 47.6 | 37.6| 35,4 | 35.8| 36.3 | 6.6

Highest___| 125.0 | 270.0 387 360 1 170,0 | 127,0 [ 1120 { 102.0 | 77.8 | 72.7 | 72.7 | T3.3
Average...| 7L4 11710 267 214 [ 130.0 | 85.2 | 62,3} 63.0| 46.8 | 46.3 | 46.7 | 48.4
Lowest____| 39.0 1 97.5 114 128 | 8i.6| 68.0| 456.0f 36.1| 33.9 | 34.3( 34.8| 351

COLUMBIA RIVER AT CHELAN POWER SITE
COLTUMRIA BABIN GRAVITY WITH BUPPLEMENTAL PUMPING, PLAN NO, 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Tork, 8pokane River, and Wenatchee River. Ad-
ditional allowanec made for future irrigation of about 685,000 acres in Montana,
Idaho, British Columbia, and Washington. Upstream regulation in six reservoirs,
exclusive of Columbhia River Reservoir, aggregating 5,922,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit
of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
-of storage.
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“TAaBLE No. 2-49.—Modified dischargg in untls of 1,000 second-feet, of Columbia

River at Chelan power site
£torage year Apr. | May | June | July | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar.
405 255 152 1 108.0| 69,2 BO.5| &3.47 B5L7| 5.9 548
260 242 134 | B4.7|( 70.3] 63.9( 50.9| 46.4 | 46.9] 46.7
165 162 156 { 06,0 57.4| 67.0] 48,87 47.6| 48,0 69.4
322 377 174 | 108.0 1 61,4 | 5L.8| 43.6 | 42.7| 43.2) 42.4
344 287 144 87.8| 73.2| 63.56) 62.7| 67.8| 67.1 65,2
274 232 137 | 93.9{ 740 B5.3| 5L5| 511 52.4| 51.3
257 217 138 | 83.41 50.4| 38.8| 363 36.0| 37.4) 381
204 282 177 | 96.0 | 94.8| 68.5| 6L1 60.3 | 50.9 | 63.4
354 228 135 | 73.31 bH7.4 61,4 | 488 | 43,2 | 424 43.2
316 196 122 | 91.8( 62.3| 47.8( 42.2| 41.9| 41.8| 4.8
300 236 130 | 92.8 | 542 42,8 42,4 423 | 43.1§ 44.0
187 145 111 | 829 50.67 67.6( 67.9| BH7.5| 61.4| 60.2
207 220 120 76.1 50.0 | 41.3| 4.1 41.5| 413§ 4.8
115 130 881 7.2 70.1 61.5 | B5.7] H3.9| 53.2| B5iB
1927-28_ 355 204 166 | 13L.0 [ 118.0 1 100.0 [ 84. 4| 78.8 | 78.6 | 70.4
192820 316 244 132 | 76.5| 57.9 45.3| 39.7| 38.8| 387 301
1920-30_ 5 9. 223 148 104} 71.3) 472 38.6| 350 359| 36,1 36.2
1930-31 ... _____ 188 179 118 8.7 49.1| 39.3 | 36.5| 36.6| 37.3| 36.9
Highest___| 124.0 | 2810 405 377 177 | 131,04 118.0 | 108.0 | 4.4 | 78.8 | 78.6 | 76.4
Average.. 73.0 ] 178.0 272 225 1351 89.61 65,4 | 66,71 49.6| 48.6| 489 0.2
Lowest____| 388.7] 980.1 115 130 88 ] 7L3) 47.2| 38.6| 35.0| 359 36,1 d6.1

COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BASIN GRAVITY WITH $UPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Fork, Spokane River, and Wenatchee River, Ad-
-ditional allowance made for future irrigation of about 712,000 acres in Montana,
Idaho, British Columbia, and Washington, Upstream regulation in seven
reservoirs, exclusive of Columbia River Reservoir, aggregating 6,587,000 acre-feet
of storage.

Reregulation in Columbia River Reservoir behind low dam for joint henefit
of Grand Coulee and other downstreamn power sites, by use of 776,000 acre-feet
of gtorage.

“TaBLE No. 2-50.—Modified discharge, in wunits of 1,000 second-feet, of Columbia
River at Rocky Reach power site

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar,
1913-14__________ 72.5 180 410 2683 | 157.0 | 113.0 | 72.5| 62.8| 50.9 8.1 .6
1914-16... 97.3 205 267 248 | IBB.0 | 88,3 | V3.0 G5B b4.0| 48,31 489
1915-16___ 8L Y 161 167 164 | 160.0 | 99.3 | 50.8 | 50.4| 5L.6| 49.7 | 0.2
1916-17... 115.0 205 326 G841 183.0 | 14,0 64.41{ 6377 46.3| 45.0| 45.6
1917--18_.. 85,7 172 349 200 | 160,0 | 92,9 | 77.6 | 66,61 65.6 | 7L5| 70.8
1918-19_ 6.9 203 276 230 | 143.0 | 97.6 | 77.6| 5B 4 516 63.9 | B34
1919-20_ 84,9 182 262 224 | 143.0 | BT.3| 52.7| 4L 5| 389 38.0| 30.8
1920-21___ 42.5 126 206 28G 1 181,01 98.9 97.6 | 69,8 041 62.8 | 62.1
1021-22... 88,3 201 350 237 | 139.0 | 77.5| 59.6 | 64.1 51,51 453 441
1922-23___ 52.7 114 320 202 | 126.0 | 95.3 | 653 | H0.7| 45.0| 446 442
1923~24. 67.1 176 313 24201330 | 95,6 | 66,0 | 452 44.9 | 44.4| 452
1024-25___ 46,3 167 192 148 | 113.0 | 860 | 620 60.1 60. 4 5.6 | 63.9
1925-26... 123.0 282 302 226 0 132,0 | 79,0 53.9| 43.9( 43.5( 43.7| 43.1
1926-27___ 63.4 120 119 133 | 90.9 | 80.0( 7.9 | 64.3| 58.5| 56,8 65.5
1927-28__ 65,1 166 369 271 1 161,0 | 134,01 1220 | 112,0] 83,0 8L9| 320
1928~-29... 5. 3 277 324 249 11350 78.7| 59.9| 47.5| 4.7 40.6 | 10.4
1929-30___ 40.2 100 228 162 1 106.0 [ 73.3 | 49.4 | 40.8 ] 37.0| 38.0| 37.9
1930-31..... 59.8 134 151 181 1 120.0 | 83.8 | 61.2) 4.5 381 38.1 38.6

Highest.. .| 123.0 282 410 384 1 183,01 134.0 [ 122.0§ 1120} 88 0| 8L9| 820
Average.._| 74.4 178 276 230 | 139.0 93.0| 68.2| 88.2, HK2.2| 50.9 | 51.3
Lowest....| 40.2 100 119 183 | 90.9 | 73.3| 49.4| 40.8} 37.0| #8.0| 37.9
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WENATCHEE RESERVOIR

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation projcct, 1,449,690 acres, assumed 1o be served by
gravity diversion from Clark Fork, Spokane River, and Wenatehee River,  Up-
stream regulation of 482,000 acre-feet in Chiwawa Regervoir. Reregulation in
Wenatchee Reservoir between elevations 1,875 feet and 2,009 feet, United States
Geological Survey datum, providing 1,656,000 acre-feet of storage. Regulated
elevation 50 percent of time about 1,977 feet. For this regulation storage opera-
tions were framed on the basgis of the flow available for the 26-year period, April
1905 to March 1931. The reservoir would be emptied only onee, in September
1906. Henece, the lower limit of regulation would not occur during the 18-year
period chosen for investigation.

TaBLE No. 2-51.—Regulaled elevation of Wenalchee Reservoir on the last day of
cach month

[T. 8. Geological Survey datuin]

Storage year | Apr. | May | June | July | Ang. | Sept, | Oct, | Nov, | Dee. | Jun. | Feb. | Mar.

1913-14 -| 1,964 1,082 1 1,084 | 1,976 | 1,970 | 1,969 [ 1,972 1 1,974 | 1,977 | 1,078 | 1,082
1914-15. 1, 983 LART | LYRL § L, 971 | 1,963 | 1,962 | 1,968 | 1,970 | 1,971 | 1,472 | 1,974
1915-16_ 1,976 LG4 | 1,068 § 1,040 | 1,931 [ 1,927 | 1,930 | 1,932 | 1,983 } 1,635 | 1,040
016-17 1,041 L98L | 1,867 { 1,961 | 1,054 [ 1,960 | 1,952 | 1,953 | 1,953 | 1,965 | 1,066
1907-18_ 1,950 L,963 | 1,967 1 1,950 | 1,051 [ 1,948 { 1,950 | 1,961 | 1,978 | 1,976 | 1,978
1018-19. 1,978 1,986 | 1,050 [ 1,970 | 1,903 | 1,961 | 1,964 | 1,909 | 1,972 | 1,974 | 1,976
1919-20_ 1,976 1,986 1 1,987 [ 1,979 | 1,072 | L969 | 1,973 | 1,976 | 1,979 | 1,982 | 1,084
1920-21_ 1,980 L9770 1,073 1 1,462 ) 1,857 | 1,860 ¢ 1,963 | 1,966 | 1,969 | 1,975 | 1,081
1921-22_ 1,881 2,001 | 2,000 | 1,992 } 1,986 | 1,985 | 1,980 | 1,099 | 2,001 | 2,003 | 2,004
1022-23_ 2,001 2,609 ) 2,002 | 1,992 1 1,085 | 1,082 | 1,083 | 1,085 | 1,988 | 1,989 | 1,900
1923-24_ 1,093 2,003 | 2,000 | 1,992 | 1,085 | 1,082 | 1,083 | 1,985 | 1,987 | 1,405 | 2,000
1924-26_ 1, 908 2,004 7 1,096 | 1,985 | 1,878 | 1,476 | 1,078 | 1,983 | 1,987 [ 1,980 | 1,903
1,095 2,007 12,002 | 1,998 | 1,086 | 1,983 [ 1,084 | 1,068 | 1,090 | 1,092 | 1,998

0~ 2,000 1,992 | 1,982 | 1,971 1 1,968 | 1963 | 1,966 | 1,969 1 1,971 | 1,972 | 1,073
1927-28 1,470 1,984 | 1,081 [ 1,072 | 1,066 | 1,967 | 1,874 | 1,880 | 1,986 | 1,959 | 1,993
1682829 __ 1,992 2,005 [ 1,999 | 1,989 | 1,982 | 1,981 | 1,982 | 1,083 | 1,984 | 1,084 | 1,985
192930 .. ] 1,081 1,U82 | 1,975 [ 1,064 | 1,066 1 1,952 | 1,053 | 1,963 { 1,054 | 1,955 | 1,050
1930-31_________. 1,959 1,950 | 1,940 | 1,923 | 1,909 | 1,903 [ 1,903 | 1,903 | 1,904 | 1,908 | 1,909

Average___| 1,979 1,086 ) 1,082 | 1,672 | 1,064 | 1,062 | 1,965 | 1,068 | 1,971 | 1,973 | 1,876

WENATCHEE RESERVOIR, COMBINED IRRIGATION AND POWER
DIVERSION

COLUMRIA BASIN GRAVITY WITIT SUPPLEMENTAL PUMPING, PLAN NO, 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served hy
gravity diversion from Clark Fork, Spokane River and Wenatchee River.  Addi-
tional allowance made for future irrigation of about 20,000 acres in Wenatchee,
Malaga, and Moscs Coulee distriets. Upstream regulation of 482,000 acre-feet in
Chiwawa Reservoir. Reregulation of 1,656,000 acre-feet in Wenatehee Reservoir
for joint benefil of irrigation of Grealer Wenatchee and Quiney Flats projects,
and power at the Dryden site.  This plan of development assumes a diversion
from the irrigation conduit of 723 second-feet for the period April 1913 to June
1925, and 636 second-feet thercafter, to be dropped through a head of about 575
feet to the proposed Dryden plant.
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TasLue No. 2-52.—Regulaled discharge, in second-feet, from Wenalchee River

Storage year Apr. | May | June | July | Aug. | S8ept. | Oet. | Nov. | Dec. | Jan. | Feb. | Mar,

2,580 | 8,870 | 3,830 | 4,120 | 3,950 | 2,930 | 1,680 723 723 723 723 723
2,590 | 3,870 | 5,830 | 4,120 { 3,050 | 2,830 | 1,680 723 723 723 723 723
2,500 1 3,870 | 3,820 | 4,120 1 3,950 | 2,930 | 1,G80 723 723 723 733 723
2,500 | 3,870 | 3,830 | 4,120 | 3,950 | 2,930 | 1,650 723 723 723 723 723
2,500 1 3,870 | 8,830 | 4,120 | 3,950 | 2,930 | 1,680 723 723 723 723 723
2,590 | 3,870 | 3,830 | 4,120 | 3,950 | 2,030 | 1,680 723 723 723 723 723
2,600 | 3,870 | 3,830 | 4,120 1 3,450 | 2,930 | 1, 680 72 723 723 7 723
2,590 | 3,870 | 3,830 | 4,120 | 3,950 | 2,930 | !, 680 723 723 723 723 723
2,600 | 3,870 | 3,830 1 4,120 [ 3,950 | 2,930 [ 1,680 723 723 723 723 73
2,500 | 8,870 | 3,830 4,120 | 3,950 | 2,030 | 1,650 723 723 723 723 723
2,590 | 3,870 | 3,830 { 4,120 | 3,050 | 2,930 | 1,680 723 723 723 793 723
2,500 | 3,870 | 3,830 | 4,120 | 3,950 | 2,930 | 1,680 723 728 723 723 723
2,500 | 3,870 | 3,830 | 4,030 | 3,860 | 2,840 | 1,500 Gi6 636 636 636 636
2,510 | 3,780 | 8,740 | 4,030 | 3,860 | 2,840 | 1,500 638 636 636 636 638
2,510 1 3,780 | 3,740 | 4,030 | 3,860 | 2,840 | 1,590 636 636 636 636 636
2,510 | 3,780 | 3,740 | 4,030 | 3,860 | 2,840 | 1,590 636 636 636 636 636
_| #,510 | 3,780 | 3,740 | 4,030 | 3,860 | 2,840 | 1,500 636 636 636 636 636
2,510 | 3,780 | 3,740 | 4,030 | 3,850 | 2,840 | 1,500 636 636 636 636 636

Highest...| 2,590 | 3,870 | 3,830 | 4,720 | 3,950 | 2,930 | 1,680 723 723 723 723 723
Average___{ 2,570 | 3,840 | 3,800 { 4,000 | 3,920 | 2,900 | 1, 650 694 694 694 694 694
Lowest__._{ 2,510 | 3,780 | 3,740 | 4,030 | 3,860 | 2,840 | 1, 590 636 636 636 636 636

WENATCHEE RIVER AT DRYDEN POWER SITE
COLUMBIA BABIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO, 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravity diversion from Clark Fork, Spokane River, and Wenatehee River, En-
tire discharge from Wenatchee Reservoir is diverted {hrough conduit to serve
Greater Wenatehee and Quiney Tlats irrigation projeets, and for power at pro-
posed Dryden plant. This table shows estimated natural inflow between
Wenatchee Reservoir and Dryden, and is exclusive of water diverted from the
conduit at Dryden. Upstream irrigation diversion is responsible for the low
‘flow during recent years.

‘TapLe No. 2-63.—Modified discharge, in second-feel, of Wenalchee River at Dryden
power site

Btorage yoat Apr. | May | June | July | Aug. | Sept. | Oct. Nov.IDec. Jan. | Feb. | Mar,

1,830 | 3,070 | 4,430 | 2,440 660 460 420 430 370 630 374 830
2,160 | 3,430 | 2,630 | 1,160 369 320 401 730 347 206 274 520

3,230 | 3,710 | 4,830 | 3, 560 | 1,250 589 346 247 282 279 297 303
597 | 2,600 | 3,870 | 2,890 630 466 263 262 (1,760 | 2,060 650 524

1,620 | 2,300 | 3,280 | 1,230 430 333 463 402 930 560

1,700 | 2,990 | 3,230 | 2,110 700 441 224 500 540 800 600 680
740 | 1,720 | 2,020 | 1,420 300 760 | 1,230 450 468 710 | 1,120 | 1,200

1, 528 3,870 [ 4,550 | 1,870 630 483 650 6201 1, 860 476 377 377
b B b 321

2,300 | 3,140 2; 980 | 1, 590 620 322 285 252 443 3611 1,650 { 1,130

1,080 | 3,470 | 1,950 430 294 261 333 340 | 1,020 660 660 760

2,140 | 3,880 | 2,750 | 1, 180 360 271 207 213 850 382 475 | 1,170
41

1,000 | 2,420 | 4,330 | 1,520 440 504 860 930 | 1,030 | 1,130 494 920
1,310 | 4,150 | 2,520 | 1,060 310 267 455 198 202 173 158 240

470 | 1,810 | 2,000 750 179 36 126 89 154 141 33 580
1,730 | 1,630 | 1,510 720 223 158 187 197 168 259 410 570

Highes-t_ _-] 3,230 [ 4,150 | 4,830 | 3,560 | 1,250 760 | 1,230 030 ! 1,860 | 2,060 | 1,550 | 1,640
Average...! 1,580 | 2,770 | 2,900 | 1,450 465 360 421 379 640 h62 507 699
Lowest____] 470 | 1, 460 910 414 17% 36 126 89 154 141 158 245
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COLUMBIA RIVER AT ROCK ISLAND RAPIDS AND VANTAGE
POWER SITES

COLUMBIA BARIN GRAVITY WITH SUPPLEMENTAL PUMPING, FLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 scres, assumed to be served b
gravity diversion from Clark Fork, Spokane River, and Wenatchee River., Addi--
tional allowance made for future irrigation of about 762,000 acres in Montana,.
ldaho, British Columbia, and Washington., Upstream regulation in 9 reservoirs,
exclusive of Columbia River Rescrvoir, aggregating 8,725,000 acre-feet of scorage.

Reregulation in Columbia River Reservoir behind low dam for joint benefit of
Grand Coulec and other downstream power sites, by use of 776,000 acre-feet
of storage.

TarLe No. 2-54.—Modified discharge, in unils ‘(}f 1,000 second-feet, of Columbia-
River at Rock Island Rapids and Vantage power sites

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. |Mar.
1913-14. ool 74.8 182 416 22 (16L0(117.0| 746} 64.9| 69.0| 557 | 66,0 59,2
1914-15__ 99. 4 209 273 254 | 142.0| 9L1{ 749 | 66.9 | 56.1| 49.4| 60.2| 50.1
1915~18.. u4. 4 162 160 167 | 166.0 | 102.0 | 61,3 | 60.8] 63.4| 611 | 6.6 | 73.6
1916-17__ 120.0 211 329 300 | 188.0 { 117.0 | 66.5 | 545 | 47.9| 46.2 | 47.1| 45.6.
1917-15... 557 171 353 301 [ 153,01 96.8| B0O.6| 68.1| 68.3| 75.1| 73.2| 69.2
1918-19__ 28,0 208 278 244 | 147.0 | 100.0 | 79.9 ] 60.1 | 56.7 | b5 | B8.0| 5.1
1919-490. 86.2 183 267 220 | 1450 { 90.2| 53.7| 43.2| 40.4| B89.5| 41.5| 39.0'
1920-21_. 42,7 125 206 280 [ 184,0 {10201 99.8| 70.0| 66,1 | 64.7 | 64.0| 67.7
1921-22__ 89.8 222 364 242 | 142.0 | 80.8 | 6L.0| 656.7| 542 | 46,4 | 44, 46.6
1922-23_. 52.8 143 323 208 [128.0 | 97.8( 67.2| 52,4 | 46.7| 46.4 | 4b6.5 | 45,2
192824 __ _f 7.8 177 317 247 | 137.0 | 97.6 ] 58.4 | 46.7 ) 46.4| 456 | 47.3 | 481
1924-25. . .| 468 167 197 150 | 114.0 | 88,1 | 63.4 | 61.5) 62.5) 6l.1| 65.7 | 64.4
192526 -] 122.0 282 308 230 | 134.0 | 8L.2 | 56.1 | 46.4 | 464 45.5| 44.4 | 4b6.2
1926-27_. _| 637 13) 120 136\ 926 &20( v3.2| 663! 60.7 ] 59.0| 57.0| 58.0
1927-98_. o 6GhH 187 363 279 | 164.0 | 136,0 | 124.0 | 114.0 | 9L1 | 84.7 .2 | 79.8
1928-29__ | v6.4 297 332 254 | 137.0 L 21 61,1 | 48,6 428 41,8 | 4L,3| 4.8
1920-30.. o 40.7 100 233 156 | 107.0 | 74.8 | 50.6 | 41.9 | 37.9f 380.3 | 88.9 | 301
1980-3L. .o 60.7 135 192 182 1 121,0 | 852} 51.9) 42.1) 39.2] 380 30.8| 30.0-

Highest_..; 122.0 282 416 300 | 188,0 | 136,0 | 124.0 | 114.0 | BL1| 847 842 | 70.8
Average.__| 75.4 181 280 236 { 142.0 | 96.5| 69.9| 69.6 | 542 52,6 528 | 537
Lowest....| 40.7 100 120 1351 92,6 | 74.6| 50.8 | 41.9| 37.9 | 38.9| 38.9| 8.0

COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE

COLUMEIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, FLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed. to be served by
gravity diversion from Clark Fork, Spokane River, and Wenatchee River.
Additional allowance made for future irrigation of about 762,000 acres in Mon~
tana, Idaho, British Columbia, and Washington. Upstream regulation in nine:
reservoirs, exclusive of Columbia River Reservoir, apgregating 8,725,000 acre-
fect of storage.

Reregulation in Columbia River Reservoir behind low dam for 80int benefit
of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
of storage.
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TaBLE No. 2-55.—Modified discharge, in unils of 1,000 second-feet, of Columbia
BRiver at Priest Rapids power site

Btorage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar.
4171 273116201 118.0 | 75.9| 66.3 | 50.8] 56.2| 56.4 | 59.5.
274 255 | 143.0 | 92,4 | 76.1| 63.3| 50,9| 40.9 | 50.6 | 50.4
170 168 [ 166.0 [ 104.0 | 62.6 ] 62.2| 54.2| 5L6 | 520 73.9
330 301 (190,01 118.0( 67.7| 55,8 | 48.7 | 46.7| 47.5| 45.9
364 302 | 155.0 | 98,0 81.9 | 60.5| 69.1( 75.6| 73.6| 69.5
279 245 | 148.0 1 101.0 ) 8BL1| 6L5 | 67.5| 56.0| 58.4 | 55.4
268 230 (146.0 | 91.5| 8550 | 44.5| 41.2] 40.0| 4.9 | 39.2
207 | 290 | 185.0 | 103.0 | 1010 | 71.4| 66.9| 65.2| 64.4 | 68.0
366 243114301 82,1 622} 67.0} 54.9| 46,9 453 46.9
324 209112901 99.1| 68.4) 53,71 47.5| 46.9 459 | 455
318 249 1 138.0 | 98,0 H5O.7| 48.0( 47.1| 46,1 | 47.7| 48.3
168 151 | 116.0 | 89.4 | 84.7| 629 642 6L6| 66.1| 8486
300 ( 231/ 135.0 | 82.5| 57.4| 46.8| 46.1 | 46.0| 44.8| 45.4
122 136 | 03.91 83.3| V4.5 67,6 61.6| 5U.5| 57.4| 58.3
364 280 [ 166.0 1 137.0 | 126.0 | 115.0 | 9L.8 | 85.2| 8468} 80.0
833 | 255 | 133.0{ 81.6| 623 50.0| 43.6 | 423 | 41.7| 421
234 157 [ 109.0 | 75,9 | 519 43.2| 38.8| 39.8 | 59.3 | 39.3
194 183 [ 122,0 | 86.5 | 53.2| 43.5| 30.9 | 30.4| 40.2| 30.2
Highest.. | 122.0 { 283 | 417 | 391 180,0 | 137.0 | 126.0 [ 1150 | 91.8 | 85.2 | 84.6 | s0.0-
Average...| 75.8 181 281 2361 144.0 | 96.8| V1.2 | 6LO| 54.9| 53.0| 53.2| 54.0
Lowest_.__| 41,0 101 122 136 | 93.9| 75.9} 51, 43.2( 88.6| 39,4 30.3| 30.2

COLUMBIA RIVER AT MOUTH OF SNAKE RIVER

COLUMBIA BASIN GRAVITY WITH S8UPPLEMENTAL PUMPING, PLAN NO. 6-A

Columbia Basin irrigation project, 1,449,690 acres, assumed to be served by
gravily diversion from Clark Fork, Spokane River, and Wenatchee River.
Additional allowance made for future irrigation of about 1,047,000 acres in
Montana, Idaho, British Columbia, and Washington. Upstream reguiation in
14 reservoirs, exclusive of Columbias River Reservoir, aggregating 9,700,000
acre-feet of storage.

Reregulation in Columbia River Reservoir behind low dam for joint henefit
of Grand Coulee and other downstream power sites, by use of 776,000 acre-feet
of storage.

Tasre No. 2-56.—Effect of upstream regulation on discharge of Columbia River af
mouth of Snake River, in units of 1,000 second-feet

Btorage year | Apr. | May | June | July | Aug. | Bept. | Oet. | Nov. | Dec. | Jan. | Fob, | Mar,
1913-14 ~70,1 —50.0: —8.5 <46.0 471 +6.8 +12.7 147} -+16,7] +3.9
1914~-15. —64.50 -27. 1k  —. 5 487 480 —28 —.1f 4141 +17.9] 486
1915-16. —38.9| —27.8f 3.1 3.6/ +8.8 -84 477 +19.2 4157 429

—37.7| —68.5 —26.8( —4.0( L8[ 484 4110 +17. 2| +17.0f -}-16.4
—62.5 —&3.9 —10.3( 6.2 +11. 5 +24. 5 4+17.8] —24.4) +12,1] +18.6
—62.8| —41.2) —2.6) +590 49,7 -18.5 +11.9) 15,2 +7.6 487
—73.7) —3L 56 —4.5 43.2 7.0 8.9 4126 +12.5 4107 6.8
—52.7) —47.9] 3.9 7.2 -}54| +6.5 4-13.3| -+11.8| +11.6] —2.0
—80.4f ~42.8) —6,7 +4.11 479 +6.5 -3.8 8.2 415 6] 41562
—73.4 —36.1 3.6/ 451 489 9.6 4154 -2.7 -+16. 8! +13.0
—63.9) —38.6] —7.00 429 7.6 +11.0/ +13.7] +19.8 .5 420
=58.7 =244 —.38 460 +14.7] 4129 +15.1] 414, 7] 3. 4] +2,7
—64.1 —38.0 —6.68] +3.0 53 0.9 +11.1 +14.8 10,3 458
=343 =13, 1 4.7 +9.9) 4116 -—6 —6.1 4112 +127] 482
—48.91 —49.2| —-3.3( 48,9 +v.3 -—3.1f —i1.6 413.1] +23.3] +13.8
—70.1 —=20.5 ~13. 6 -—.2 +6.3[ +3.7 +6.0 +12.2) 4163 +13.3
=671 —26.5| —52 4.8 6.4 -Lo.4 4106 4164 +13.8] +7.3
—b62.4 =229 5.0 7.5 455 471 8.6 413.8 +13.0 5.0
Average..[ —14.5/ —30.4 —59.8) —37.2) —6.1 +4.8 +7.8 +7.6 +8.1) 4115 +12.6 +8.3
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GRAND COULEE RESERVOIR

PLAN NO, 4, TIGH DAM

Regulation of Grand Coulee Reservoir between clevations 1,564.8 feet and
1,570 feet, United States Geological Survey datum, providing 328,900 acre-feet
of storage. Regulated elevation 50 percent of time, 1,570 feet.

Tapte No, 2-57.—Regulaled stage of Grand C;:ulee Reservoir on the last day of each
mont.

[Add 1,500 to determine elevation in fest, U.3. (Yeological Survey datum]

Storage year Apr. | May | June | July | Aug. | Sept. | Oet. | Nov, | Dec. | Jan. | Feb. | Mar,
1013-14_ . eeeean 70.0 70 70 70 70 70 70 70} 70,01 70.0] 70.0| 70.0
1014-15_ ... 70.0 70 70 70 70 70 70 701 70,0 70.0 70.0| 70.0
1915-16._. . .| 70.0 70 70 70 70 70 70 701 70,0 v0.0 70,0 70.0
1016-17___ ol 70.0 70 70 70 70 70 70 701 70.0| 70.0{ 70.0| 70.0
1917-18_.. -l 70,0 70 70 70 70 70 70 70 7.0 70.0] 70,0 70.0
1918-19___ | 0.0 70 70 70 70 70 0 70| 70.0| 70.0) 70,0} 70.0
1818-20. .. .| 70,0 70 70 70 70 70 70 70| 684 658 63,1 64,1
1920-21__ .. ._. 54. 8 70 70 70 70 70 70 701 70.01 70.0| 70.0] 70.0
19022, -| 70.0 70 70 70 70 70 70 04 70,0y 70.0| 70.0{ 70.0
1922-23___ 70.0 70 70 70 70 70 70 701 70.0 70.04 70.0] 70.0
192324 70.0 70 70 70 70 70 70 70 7.0 70.0| 70.0{ 70.0
1924-25_._ 64.8 70 70 70 70 70 70 70| 70.0f 70.0| 70.0( 70.0
1026-26___ 70.0 70 70 70 70 70 70 70 70.0) 70.0 | 70.0| 70.0
1026-27... 70.0 70 70 70 70 70 70 70| 70.01 70.0| 70.0] 700
1027-28_._ 700 70 70 70 70 70 70 70| 70.0) 70.01 70,0 70.0
1928-29_ 70.0 70 70 70 70 70 70 7| 70,01 70.0| 69.3| 70.0
192630 58.9 70 70 70 70 70 70 701 67.81 65,1 624 (2.2
1930-38 . _._.... 55.0 70 70 70 70 70 0 70 68.3] 66.7| 64.1 66, 1

Average...| 67.4 70 70 70 70 70 70 70 69.8 | 69.3| 6B.8 | 69.0

COLUMBIA RIVER RESERVOIR

COLUMEBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin jrrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Upstream regulation in
six reservoirs aggregating 5,978,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind high dam for joint benefit of
Grand Coulee and other downstream power sites, between clevations 1,287.6 feet
and 1,207.6 feet, United States Geological Survey datum, providing 5,028,000
acre-feet of storage. Regulated elevation 50 percent of time, about 1,267.3 feet,

Taere No. 2-58—Regulated stage of Columbia River Reservoir on the last day of each
month

[A4a 1200 to determine elevation In feet, U.8. Geological Survey datum]

Storage year | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. [ Jan. | Feb. | Mar.

1913-14. 17.86 | 17.6 | 87.6 1 87.6 | 87.6) 87.6| B7.6 | BO.7| 658 | 47.7( 30.7( 17.8
1914~15_ 17.61 1781 64.7| 87.8 87.6) 87.6| 87.8 | 87.6| 758 | 66.4| 36.7| 17.6
1916-16. 17.6 | 33.3| 545 783 | 87.6/| 8¥7.6| 8L4| v5.2| 60.6| 39.41 17.6| 17.6
1916-17 176 | 17.6 | 19.8| 87,6 87.6 | 87.6| 87.6 | ¥3.6| 7L3 | 55.3| 38.8( 18.4
1017-18 17,61 17.6] BL2Z| 87.6 | 7.6 | 87.6! 8.2 | 6.3 | 451 | 40.9} 30.9] 17.6
1918-19 17.6 | 17.6| 76.6 | 87.6| 87.6| 87.6| 87.6 | 78.6 | 62.7| 46.7| 3L5| 17.6
1619-20_ 17.6{ 17.64 | 72.3| 87.6 | §7.6 | 87.6| 87.6 | B80.3 | 63.4  b64.3| 40.0¢[ 250
1920-21 17.6 | 17.6 | 17,6 | 87.6 | 87.6| 87.6 | 87.6 | B23 | 64.2| 46.7| 30.6| 17.6
1921-22 17.6 ] 17,6 87.6 6| 87.6| 87.6( 86.4| 87.2| 7.8 61.9| 44.4| 23.1
1922-23 17.6 | 17.6 | 87.6 | 87.6( 87.8| 87.6 ( 87.6 | 8L, 7 67.3| 53.8| 47.51 17.6
1923-24 17.6 | 17.6 | 8.1 87.6 | 87.6 | 87,6 876 70.1] 66,17 560.3 | 39.8| 27.6
1924-2 176 | 37.6( 79.3| 87.6| 87.6| 87.6! 748, 6l41 4471 238.11 2.3/ 17.6
1926-2 17.6 | 41.6{ 87.6 | 87.6 | 87.6 | 87.6) 857 76.2| 63.0| 46,7} 325 17.8
1926-27 17.6 | 52.3 | 64.7| 87.6 | 87.6 | 87.6 | 87.6 | BL1| 70.5 | 52.7| 37.2 | 18.H
1927-28. 17.6 | 17.6 | 87.6 | B7.6 | 87.6 | 87.6 | B7.6 | 7.6 | 77.6| 58, 1| 36.4) 17.6
1928-29_ 17.6 | 84.4 | 87.6| 87.6 | 87.6 | &7.6 | 87.6 | B3.4| 74.6 | 62,4 47.8| 3L5
1029-30_ 17.6 | 17.6 (| 86,7 R7.6 | 87.6 | B7.6 [ 86,0 | 77.4| 63.7| 44.9) 27.5 7.6
1930-31. 7.6 7.6 654.7| 87.6 | 7.6 8.6 | 86.9 | 79.0) 66,7 60.4( 33.9| 17.6

Average | 17.0| 28.21 7L2| 87.1} 7.6 | B7.6 859 | 70.2| 659 40.8| 343 | 10,2
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COLUMBIA RIVER AT GRAND Cé')I[’II‘igE AND FOSTER CREEK POWER

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River, Additional allowance

made for future irrigation of about 625,000 acres in Montana, Idaho, British
Columbia, and W‘mshmgton Upstream regulatmn in six reservoirs, exclublve of
Columbm River Reservoir, aggregating 5,978,000 acre-feet of storage.

Rercgulation in Columbia River Reservoir behind high dam for joint benefit
of: Grand Coulee and other downstream power sites, by use of 5,028,000 acre-fect
of storage.

Tasre No. 2-59.—Modified discharge, in units of 1,000 second-feet, of Columbia
River atb Grand Coulee and Foster Creek power sites

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar,
310 233 { 144.0 [ 10L 0O | 04.9 | 64.0| 640 640 | 64.0| 64.0

1409 199 1 1240 77,91 65.1 ] 60.3| BO.9 | 59.9 | 60.0| 60.0

146 136 | 137.0 | 86.6| 60.6 60.6 | 60.7} 60.7| 60.7| 73.2

202 291 0 162,0 | 102.0 | 68.0 | 559 5H5.9| 66.0] B6.0| 56.0

266 266 | 1340 T9.4 | 741 74.1 74.1 74.1 741 74. 1

203 2021220 88.2| 68.6| 63.3| 63.3| 63.3| 63.31 63.3

184 184 [ 1810 | 76,11 46.6 1 455 | 46,0 46,7 | 47.51 48.4

188 206 | 17LO | 93.3( 879 73.8| V3.9 79| 7.9} 73.9

260 211 129.0 [ 68.0 | 57.0| 57.1( A7.1 57.1 57.1 §57.1

220 182 | 118,0 | BG6.6 | 68.0 | &2.1 A28 63.7) 847 56. 8

216 216 | 1250 | 8.5 5L.3| &0.4| 5LO| 5.9 528 535

133 132 | 109.0 | 79.4 | 67.2| 67.2| 67.3| 67.3) 67.3| 67.3

235 208 | 123.0 TL4 | 48.56 | 48.8 | 49.5 | 50.4 ] 51.3| 52.3

100 101 85. 3 69.7 | 66.0| 66,9 | 65.9| 659 65.9| 65.9

261 248 ( 1510 | 127.0 | 106.0 | 9R.2 | 9L 9| 91.0 | 91,9 920

242 228 1 126, 0 5.6 0 DO.3 | 48.0| 48.4| 49.01 40.8| 50.7

140 140 1 100.0 | 67.7 | 45.6 | 45.8 | 46.4 | 47.4 48.4| 49.6

139 39 116 0§ 76.9 | 46,1 46.4 | 46.9| 47.8 ] 48.7 | 40.7

Highest___f 125.0 | 242.0 ‘, 310 2‘)1 17,0 [ 127.0 1 106.0 (1 98.2 | 019 9.9 9.9 92.0
Averagoe.__| 73.2 | 160.0 206 195 | 128,0 | 84,17 626 59.9| 59.7] 60.13 60.4| OLS5
Lowest____| 49.1) 89.2 100 101 ] 83.3| 67.7 ] 456 45.5 1 46.0 | 46.7 | 47.5 | 48.4

COLUMBIA RIVER AT CHELAN I’()WE.R SITE

COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMPING, PLAN NO, 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumecd to be served by
gravily diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 685,000 acres in Montana, Idaho, British

Jolumbia and Waghington. Upstream regula.tmn in six reservoirs, exclusive of
Columbia River Reservoir, aggregating 5,978,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind high dam for joint bhenefit
of Grand Coulec and other downstream power sites, by use of 5,028,000 acre-feet
of storage.

HH2—id-—voi, 2——41
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TAsLE No. 2-60.—Modified discharge, in units of 1,000 second-feet, of Columbie
River at Chelan power sile

Btorage year Apr. ; May | June | July | Aug. | SBept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
328 252 1 152.0 | 108.0 | 69.0| 68.1| 63.0| 686.3| 66.4| 66.2
03 217 213 | 1320 83.0 | 6%.6| 622 63.6) 6L.4] 620 6L8
3 144 142 | 144.0 | 93.3 | 63.3 | 63.4| 638 62.6| 63.0| 754
3 312 308 | 174.0 | 109.0 | 6L.6| B7.1, 58.4 | 57.6 | 58.1 57.4

. 275 275 | 142.0 | 86.2 1 0.6 76.9 76,1 761 779, 75.9
L2 216 215 | 135.0 | 92.1 72.2] 66.0) 65.6( 652 66.4| 64.6
1919-20___ .2 204 198 1 138.0 | #1.2 | 48,2 48.2) 47.9 1 47.9) 49.7| 49.0
1920-21_.. 48.1 | 117.0 196 215 | 175.0 | 96.5| 92.0| 741 76.8| 76.0| 75.6| 75.9
1921-22___ 87.4 | 209.0 282 2251 185.0 | 73.3 | 58.9 ) 60.4| 60.3| 59.1 4.3 hol
1922-23_ . 6.7 | 143.0 237 194 | 121,00 90.7 | 61.2| 551 | 55.4| 56.1 56.7 | b7.4
1923-24___ 67.1 1 174.0 | 232.0 229 | 130.0 | 92.8 | 54.2| 53.1| b63.2| b53.3| b4.6 | 654
192425, . 54,3 | 139.0 143 134 | 110.0 | 82.2| 69.2| 69.3 | 69,7 69.2| 70.2 | 69.3
1925-26___ 124.0 | 247.0 261 217 | 127.0 | 74.8 | 52.0| 51.4| 51.8| 527! 629 | 538
1926-27 .. 62.4 | 103.0 101 103 | 87.7 724 67.3| 69.21 69.0! 69.1| 68.4| 68.9
1927-28___ 65.7 | 163,0 275 261 | 166.0 | 131.0 | 112.0 ) 1050 | 98.6 | 98,0 97.8 | 9451
192820 5.3 | 251.0 | 262.0 240 | 132.0 .5 7.9 850.7| 50.3 ) 50.4{ 50.7| 6L O
1929-30. 5.4} 90.8 151 146 | 103.0 | 69,4 | 47.8 | 47.7| 47.5| 49.0| 49.7 | 50.7
1930-31___ 56.1 1 120.0 149 144 | 1180 79.0 | 47.6 | 48.1| 48.0 | 48.6 | 40.7| 50.0
Highest...| 124.0 | 251.0 328 308 [ 178.0 | 13,0} 112.0 | 105.0 ) 98.5| 98.0] 97.8} 951
Average___| 74.81 167.0 221 206 | 134.0| 8.4 667 626 62.4| 023 62.7| 63.2
Lowesi_._.] 48.1| 90,8 101 103 | 8771 69.3 | 47.6 | 47.4 ) 47.5) 47.9| 4.7 490

COLUMBIA RIVER AT ROCKY REACH POWER SITE

COLUMBIA BASIN GRAVITY WITH S8UI'PLEMENTAL PUMPING, PLAN NO. 2-A

Columbhia Basin irrigation projeet, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 712,000 acres in Montana, Idaho, British
Columbia, and Washington. Upstrcam rcgulation in seven reservoirs, exclusive
of Columbia River Rescrvoir, aggregating 6,643,000 acre-fect of storage.

Reregulation in Columbia River Rescrvoir behind high dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 5,028,000 acre-feet
of storage.

TasLe No. 2-61.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rocky Reach power site

Storage year Apr. | Muy | June | July | Aug. | Sept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar.
1913-14 . .oain.. 71.0 | 178.0 333 260 | 1570 | 113.0 | 72.3 ) 7L4| 7.6 68.7| 6.1 68.9
1014-15_ .} 94.56| 198.0 224 219 | 136.0 | 86.6 | 7.3 64.1 86.7 1 63.3| 640 | 63.9
1915-16. -t 8L3 [ 1450 146 144 | 148.0 | 97.6 | 65,7 65,8 66.5 | 647 | 65.2 | 77.4
1016-17_ L 116.0 | 202.0 316 316 | 183.0 | 115.0 1 646 50.0 | 611 59.9 | 60.5 50. 5
1917-18_ _j 56.6| 168.0 280 287 | 148.0 | 91.3 | 83,9 ) 80.0| 79.0} B2.3| B8l.6| 78.5
1918-19 8.9 | 104.0 218 202 | 141.0 | 95.8 | 7581 69.1| 68,7 68.0| 69.9 | 67.2
141920 85.9 | 175.0 209 205 | 143.0 | 851 50.51 50.9 | 50.5| 49.9| 621 50. 9
1920-21... i 49.2|117.0 197 219 | 182.0 | 69.4 | 94.8 | 764 | 79.9 | 785 | 77.8 | 73.2
1021-22___ J1 89.3 | 2120 287 234 139.0| 7.5 | 6L1 63.1| 630 61.2/] 60.0| 61.4
1922-23_ . _| b67.6(143.0 241 200 | 125.0 | 94.2| 642 | H8.0| 58.2| GB.B | 59.1 69.6
1923-24__. - 67.4|174.0 236 2351 133,0 | 95.6 | 56.9 | 66.7 | 86,7 | H6.4| 5B.7| 57.6
1024-25___ .| 554 140,0 148 137 | 112.0 | 853 | 7L7 | 7.8 | 722 7.3 727 | 7.6
1925-26... .| 123.0 | 248.0 266 223 | 130.0 77.7| 65.0| b4.0| 542 | 54.9 | 547 56.4
1926-27___ _| 62.1] 105.0 105 108 00.6 | 762) 69.1 720 7L8| 720 | 70.7| 7.4
1027-28_.. .| 668.7]163.0 279 208 | 161.0 | 134.0 | 116.0 | 108.0 | 102.0 | 101.0 | 16L.0 | 97.1
1998-29___ J| 971 249.0 270 245 | 135.0 | 78,7 | 59.9 | 52.9{ 52.3 | 622 | 624 | 533
1928-30. .. .| 628 921 156 150 | 105.0 | 7.3} 50.0| 49.9| 49.5 | 5.1 5L.6 | 52.4
130-31_________ 56.7 | 131.0 152 146 | 120.0 | 8.1 49.7 | 50.3 | 49.6} 50.1 51.0 | &L1

Highest_..J 123.0 | 240.0 333 315 | 183.0 | 134,0 { 116.0 | 108.0 | 102.0 { 101.0 [ 10L.0 | 97.1
Average._.; 76.1 | 160.0 225 212 | 18R.0 | 9L9 | 68.6 | 661 65,1 64.6 | 65.0| 653
Lowest....| 49.2| 92.1 105 106 ] 90.6| 7.3 49.7 | 48.9 | 49.5| 49.9 | 510 | 50.9
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COLUMBIA RIVER AT ROCK ISLAND RAPIDS AND VANTAGE
POWER SITLES

COLUMBIA BABIN GRAVITY WITH SBUPPL.LEMENTAL PUMPING, "LAN NO., 2-A

Columbia Basin irrigation projeet, 1,519,890 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
madc for futurc irrigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Washington. TUpstream regulation in ninc reservoiry, exclusive
of Columbia River Reservoir, aggregating 8,125,000 acre-feet of storage.

Reregulation in Columbia River Reservoir behind high dam for joint benefit of
Grand Coulee and other downstream power sites, by use of 5,028,000 acrc-feet
of storage.

Taere No. 2-62.—Modified discharge, in units of 1,000 second-feet, of Columbia
River at Rock Island Rapids and Vantage power sites
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Storage year Apr. | May | June | July | Augz. | Sept.

1913-14_ 748 | 1810 340 270 1 162,0 | 8.0 | Y69 | 75.0| 75 L| TL8| 720 721
1914-15 8.1 | 204.0 231 226 1 141,01 90.9 [ TAT7 | 66.7 | V0.3 | 65O 66,8 | 66,7
1915-16_ B3 [ 147.0 149 148 | 154.0 ) 102.0 | 68.7 | 68.7 | 69.9 ] 67.6 | 681 8L1
1916-17 123.0 | 210.0 321 323 1190.0 ;1 120,0 | 688.3 | 6L4 | GLA3 | 627 6361 Go2
191718 57.2 | 168.0 286 291 | 153.0 ) 96.8 | 885 | 83.1 | 833 | 87.5 ] 856 | BLS
1918-19 92,5 | 109.0 222 229 1147.0 1 99.9 | 9.7 | 724 724 TL2| V36| 0.0
1919-20 88.8 | 178.0 216 212 1 147.0 | 89.6 | 53.1 | A4.2 ) HK3.6) 53,0 054 515
1920-21 510 | 118,0 200 224 ) 187.0 1 104,0 | 98.6 | 77.2| 83.5| 820 BL3 | SLS
1931-22. 92.4 ] 215.0 294 241 | 144.0 1 824} 641 | 663 | 6G7.3 | 639 G624 641
1922-23_ 59.3 | 140 246 207 [128.0 | 98.2 | 67.6 | 6.2 6L.4| 621 6LY | 623
1923-24. 69.4 | 177.0 241 241 | 138.0 | 99.1 | 59.9 ) 587 | &8.7( 8811 60.3 | 61.0
1924-25_ 57.4 1 141,0 154 140 | 114,0 | 88,9 746 747! 75.8 | 748! 760 ¥50
1925-26. 124.0 | 250.0 264 229 | 133.0 | 8L4| BR.7| B7.0| H7.6 682 | 505 | 9.7
1926-27_ 63.9 1 108.0 107 109 | 9387 78,71 71 76, 75. 75.7) T87T | TL6
1927-28_ 68.6 | 165.0 284 277 (1650 [ 137.0 | 119.0 | 112.0 | 107.0 | 105.0 | 1050 | 100.0
1928-29_ 99.7 | 250.0 279 251 | 188.0 | 8L 7| 62.6 | 56.5| 54 5.9 | 58| 657
1920-30- 84.9 1 035 162 165 | 107.0 | 74.1 | 52,7 | 525 | 51.9| 53,9 54.0 ) 551
1930-31___ 58.3 | 133.0 154 148 {122.0 ¢ 83.2| 6.1 | 616 | 5.4 B6L6G | 529 | HLE

Highest...| 124.0 | 250.0 340 323 | 190.0 1 137.0 | 110.0 | 112,0 | 107.0 { 3105.0 | 105.0 | 100.0

Average.__| 788 | 1710 231 208 | 1420 95.9 | TL6 | 68.0 | BR6G| 67.7 ] (80| 652

Towest....] 51.0 | 93.5 107 109 93.81 741 511 6L6| B4 6L6| 529 B2.8

COLUMBIA RIVER AT PRIEST RAPIDS POWER SITE
COLUMBIA BASIN GRAVITY WITH SUPPLEMENTAL PUMFPING, PLAN NO. 2-A

Columbia Basin irrigation project, 1,519,890 acres, assumed {0 be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 742,000 acres in Montana, Idaho, British
Columbia, and Wasghington. Upstream regulation in nine reservoirs, exclusive
of Columbia River Reservoir, aggregating 8,125,000 acre-feet of storage.

Rercgulation in Columbia River Reservoir behind high dam for joint benefit
of Grand Coulee and other downstrecam power sites, by use of 5,028,000 acre-
fect of storage.
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TasLe No. 2-63.—Modified discharge, in units of 1,000 second-feet, of Columbia

River at Priest Rapids power stle

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar.
1901314 .. 75.2 | 182,0 34 2711 163.0 | 119.0 | 77.21 76.4| VA9 723 724} 72.4
1914-15___ o] 086 2040 232 227 | 142,0 | 92.2 | 7h9! 681 711 66.4 | 67.2| 67.0
1915-16.__ L6 | 1480 150 149 | 155.0 | 104.0 | 700 70.1 0.7 68,1 68.5| 8L 4
1016-17_ L0 2110 322 324 192,01121,0 | 69.5 | 627 65.1 63,2 64.0| 62,5
1917-15_ JB | 1700 D87 292 | 165.0 ) 98.0 | 80.8| 8457 841 83.0 | 86.0| 8.8
1918-19 . L8 180.0 223 2301 148,01 10L.0 | 80.9 T38| 73.2) 1.7 74.0 | 70.3
1919-20. L1 178.0 217 23| 145.0 | 00.9 | 544} 556 HSL4 53.5 | hH56.8| BT
1920 21, 51.% | 110.0 201 225 | 18%.0 | 1050 | 99.6 1 78.6 | 843 | 825 | 81.7| 821
1921-22_ L8| 2160 206 2421 1450 | 8L7 | 66,3 67.6 1 68.0| 644 | 62.8 | 64.4
1922-23. L7 145,10 247 208 1 120,01 905 | G6RBL 625 6222 626 623 | 026
1023-24_ i, 7 | 178.0 242 245 | 139.0 | 100.0 | 612 | 60.0 5.4 | 8.6 | 60.7| 6.2
14924 -25_ L8| 142,90 1565 141 | 16,0 90.2 | 759 76.1 ] 76.5 | T4.8| 76.4| 752
1925-26 L0 ] 201,00 265 230 | 134.0 | 82.7 | 60.0 | 5% 4| E8.3 | BB.T | G7.O| 58 Y

.3 ] 100,0 109 110 ] 951 0.0} 73.2¢ 76.8| 76.3 6.2 741 74.9

0.0 | 166,0 285 278 | 167.0 | 13%.0 | 121, 0 | 113.0 | 107.0 | 106.0 | 105.0 | 100.0

L0 | 251.0 280} 202 [ 139.0 | 831 63.81 06,9 | 607 6.4 85.2| 56.0

5.2 1 942 163 156 | 109.0 754 540 B38| b6 o4, 4| b4 | BA B

6] 1340 156 149 | 123.0 | 845 52.4 1 3.0 521 52.1 53.3 63,0

Frighest. _ | 124,0 | 251.0 341 324 [ 192,0 | 14%8,0 { 121.0 | 113.0 | 107.0 | 106.0 | 105.0 | 100.0
Average___} 79.1 | 172,0 232 2101 1440 97,1 72,9 69,3 [ 69.3 68.3 | 68.4¢ 68.b
Towost. .. 51.3 | 942 109 110 | 95,1 75.4 52.4 | 53.0[ 521 52,1 5. 3 53.0

COLUMBIA RIVER AT MOUTH OF SNAKE RIVER

COLUMBIA BABIN GRAVITY WITH SUPPLEMENTAL PUMPING, FLAN NO. 2-A

Columbia Basin irrigation project, 1,519,800 acres, assumed to be served by
gravity diversion from Clark Fork and Spokane River. Additional allowance
made for future irrigation of about 1,027,000 acrcs in Montana, ldaho, Britsh
Columbia, and Waghington. Upstream rcgnlation in 14 reservoirs, cxelusive of
Colurbia River Reservoir, aggregating 9,100,000 acre-feet of storage.

Rercgulation in Columbia River Reservoir behind high dam for joint benelit
of Grand Coulee and other downsgtrcam power sites, by use of 5,028,000 acre-
feet of storage.

TanLe No. 2-64.—Effect of upstream regulation on discharge of Columbia River at
mouth of Snake River, in units of 1,000 second-feel

Storage year | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Jun. | Feb. | Mar,
181314 _ .. -7, 6| —36, 8|—146.6| —52.0| —=7.5 +7.0| +8.4
1914-15_ —10. 1] —55. 4 —106,0] =661 —L5 8.5 ~+7.§
1915-16_ -2 1| —h0.9) —58. 9 46,8 —14.1, +3.6 157
1916 -17_ — 1%, 6 —40,1| —45.7)—136.0 —24. 3| —1.9| +3.8
1917-18_ —4.0] —3L.2(—130.0] —63.9] —10.3| -6.2 4144
1918 19 —16.7) —43.6(—119.0) —56.2 —2.6] 657 +9.5
1m9-20_ —14.0] —52.6]—125.0| —48.5 —2.5] +2.6] +6.4
1020-21 . +. 4| —36.9] —B8.7|=113 0| —.0 9.2} 4.2
A1921-22_ —14. 8] =40, 2|—150.0| —43.8| =47l +6.7 +11.0)
1g22-28 —1.7] —30.4|—150.0] -37.1| —3.6| +5.5 0.3
1923 24 _ w15, 8] —40.3(—140,0] —44. 6] —6.0] +4.4[ +9.1
A924-25_ +5.7) —76.2(—103.0] —34. 4 —.8| <58 +25.9
1925-26. -=27.1| —6%. 3]—108.0| ~39.0 6 .2 +7.9
n926-27_ —17.6| —82.4} —47.3| —30.1 . 6] +10. 3
1927-28 —4, 5 —42 8 —128_{; --51.2 L 00 2.3
1928-29_ —& & —62.2|—123.0] —32.5 L3078
192030 484 —37.8—138,0] ~27.5 3 —+8.5
1930-31 e —24. 5 —49.3 —90.4] —56.9 +4.7

Average | —11.2| =48, 7|—109,0] —54.3 +9.5
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FLATHEAD RESERVOIR

Intermediate plan of development—No upstreain regulation, Regulation in'
Flathead Reservoir between elevations 2,884 fect and 2,893 fect, United States:
Geological Survey datum, providing 1,100,000 acre-feet of storage. Modified
elevation 50 percent of time about 2,889.7 feet.

TasrLe No. 2-65.—Modified stage of Flathead Reservoir on the last day of each
month

[Add 2,800 to determine elevation in feet, U.S. Geological SBurvey datum]

Storage year Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.-
101314 _ 85.3 1 90.7 | 4.1 3.0 93.0) 9L,9: 90.7 90.0 | 88.5| R7.0| 854 | B4 0O
1914-15__ 85,4 9L.31 93.0| 93.0] 9.7 L6 90.1) 881 86,1 84.0
1015-16 85,2 | 8.3 022 030 924 R0.3 | 87.9 | 8.9 | 8401 842
1916-17__ 85.9 | BRO| Q4R | 93071 03.0 9l.4 ] 90.0 | 880 | 86,4 84.4
1917-18 84,0 91.2| 93.0| 93.0 92,7 86.6 | 85,3 | 87.5| Ba 4| 840
1918-19__ 86.2 | 8.7 93.0 | 93.0) 93.0 RO.7 ] BR.4 B6.O ) BA 5| 840
1919-20 85,0, 0L.6([ 03.0| 93.0| 92,6 80.2 | 87.8 | 86,5 85.4 | 84.0
1020-21__ 8L 0| BR7 ([ 93.0] 93.0( 92.2 B8.9 ) B7.2| BE.H! 84,0 540
1921-22 86, 2 02,4 93.0 093.0 02,8 89,1 88. 4 87.2 80,6 #4.0
1922-23__ 8.0 90L& | 93.0 ) 93.0( 928 89.3 | BT.8| 86.9| 854 | 84.0
192 - 8461 916 9301 93,0 930 80.0 | 87,4 86.1 #6.1 8.0
1924-25. . 84.0 | 93.0| 9307 93.0| 92,2 87.7 1 87.4 ] 85.4 | 84.6 | 84.0
1925-26__ BO.5| 93.8| 93.0| 93.0| 93.0 0.0 B8.4 | 86.5) 850| 840
1026-27__ g6.6 | 030 93,0 9L6( B89 #.01 803 | R7.7| 860 840
1927-28__ 84,7 92,1 95.0 93.0 U2, 5 n.7 ), 4 B2 86.0 4.4
10928-20 85.0 | 97.01 93.0] 93.0; 93.0 00.6 | 89.0| 87.2 B55| 84.0
1920-30__ 8101 8081 930 930 923 BE.H | B7.5) H5.9| BAO| 84.0
1930-31 8720 G008 | 930f Y50 9L9 8.8 | 87.4 | 86.0| 848 BLO

Average...| 85.4| 014 93.2| 929 924 80.5 | 88.2| 86.8| 853 841

FLATIIEAD RIVER AT POWER SITES BETWEEN FLATHEIAD LAKE
AND MOUTH

Intermediate plan of developmenti—Allowanee made for future irrigation of
about 125,000 acres. No upstream regulation. Regulation of 1,100,000 acre-
feet in Tlathead Reservoir for direct benefit of power sites on lower Tlathead
River.

TaBLe No. 2-66.—Modified discharge, in second-feet, of Flathead River below
Flathead Lake; intermediate plan of development

Storage year Apr. | May | June | July | Aug. | Sept. | Oet. | Nov. | Dec. | Jan. | ¥eb. | Mar,

13-4 _________ 13,4001 26, 800| 55,000} 18,000] 6, 570) 5 860, 5,860| 5, 860] 5 8601 5, 860 5, 860] 6, 860
1914-15__ 10, 8001 22,200) 22, 200] 8, 330) 6, 540| 6, 5400 6,540) 6,540 6,540 6, 5630 6, 550| 6, 550

1915-16.. 10,800/ 11,600 L1, 700| 11,7000 6,700 6,700 6,700 6,700 G710 6,7300 6,710 300
1916-17_. 12, 200| 23, 500| 50, 600} 44, 500) 10,000 9,810 5,700| 5790 5790 5 790] 57000 5 790
1917-16__ 5, 700| 24,800| 40, 400) 22,200 6,470 6,470] 6,470 6 470 6,470 64700 6,430 G, 470
1918-19 Z| 12, 400| 26,300] 42700 10,300 5 100 & 1000 & 1000 & 1001 & 100 & 1000 & 08¢ & 100
1019-20__ 2| 10,0000 23,700] 25700 6080 4,060 4,066 4,060 4,060 4, 0600 4,060 4,050 4,050
1020-21__ 6 20| 18,300| 30, 500| 17,2000 6,640 G610 6,640 6 640] 6,610 6 640 6, 610| 7,200
1921-22 Z|12,400) 84, 500] 47,200( 15, 500" 5,740) 5,740 5,740 5 740| 5, 740) 5, 740] & T 5 730
192223 _| 5 000] 23,400] 42,000 10,900: 5180 5180 5180 5180 5,180 5,180 5 180| 5 150
. 192324 0, 350| 27,400, 42, 500 16, 5000 5,050 5,330/ 5 330( 58300 52330( 5330 & 30! 5 330
1924-25. 2L, 860| 26, 500| 31,4007 11,0000 5,840, 5, 940( 5 940) 5 040] 50400 5 940[ 5 0300 5 940
1025-26__ _| 20,100] 45, 200( 44, 800| 16,600 6,750] 5, 880| 5,8%0| 5 880 5 8500 5 8%0| 5 20| 5900
1926-27_ (| 12,800) 12,900 12,700 7,580 7,580 7. 580| 7,530 7,880| 7,580 7,580 7 A80| 7, 580
102728 J| U 9,400( 28,000 63, 100 30,900 0,7800 9, 7800 9,780 9.620] 96200 O 6200 9,620 9, 620
1925829 10,5001 44,900( 49, 700] 23,100 7,040| 6,080/ 6,030 & 0300 6,080, 6,020 6 020 6,020
1929-30 | 6, 170] 21,3001 20,1000 &,410{ 4,520 4.5200 4.520] 4,520 46201 4,520 4, 5200 4, 540

1030-31_. -| 14,800 19,400 19, 800] 7,010/ 5,180 &, 160 5 160 5 160 .', 160, & 160/ 5, 160 5 160
Highest___| 20,100 40,200 63,100 44, 500 10,0000 9,810 9,780 9, (5"0 9 620 9,620| 9,620 9, 620
Average___| 10, 500| 25,900/ 37, 100/ 15,900 6,430[ 6,240] 6,020 (r, 010; 6,010 6,010 6,010 6,130
Lowest____| & 790] 11,600] 11,700 6,080 4,060 4,060 4,060 4,060 4, 060| 4,060 4,050 4,050






