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Water Supply Hydrology of the
Powers Creek Basin and the
Westbank Irrigation District

Sznogsis' _

‘The objective of this study is to assess the water supply

~ capability of the Powers Creek system for irrigation-domestic

use and fisheries in-stream flows. Both the eXisting system

- {1981) and the proposed system with.more storage developed on

the mainstem of Powers Creek were analysed.

Estimates were made of annual and monthly runoff for all
sub-basins in the system for the mean year and Tow runoff years
of different return periods. A variety of dkought sequences
were assumed and the'water supply capability of the system for

‘these droughts was assessed by a monthly accounting of runoff,

demand, and storage.

Results indicate that for the chosen design droughts the
existing system can supply 5,920 acre-feet per year for irrigation-
domestic use and 3,060 acre-feet per year for fisheries. The -
proposed system could supply 8,980 acre-feet and 3,060 acre-feet
per year for irrigation-domestic use and fisheries, respectively.
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Water Supply Hydrology of the
Powers Creek Basin and the
Westhank Irrigation District

1. INTRODUCTION R |
Powers Creek was one of three creeks tributary to Okanagan Lake

- which were designated under the Okanagan Basin Study and Implementa-

tion Program for multiple-use water management. The uses considered
are water supply for irrigation-domestic use and in-stream flows to _
support fish habitat. The objective of this study is to assess how
much water the Powers Creek basin with its existing énd proposed

 future system of storage and_divefsioh works can re]iab]y supply for
- these uses (this will be referred to as the system yield).

It should be noted that previous water supply studies have been
carried out for Powers Creek and Westbank I.D. Several major ones
are:

1. D.E. Reksten, Preliminary Report on Powers Creek Water Yield
- for Westbank Irrigation District, B.C. Department bf Lands,
Forests, and Water Resources, December 1971.
2. MAssociated Engineering Services Ltd., (G.A. Bridger - Project
7 Engineer), Westbank Water Study, November 1975. -
3. Some hydrological estimates for Powers Creek were produced
for the Okanagan Basin Study. These are presented in the
Technical Supplements to the Main Report, Canada-British
Columbia Okanagan Basin Agreement, March 1974. '

The system of storage works considered in this study is _
different from that considered in the previous ones, so the results
are not directly comparable. The runoff estimates developed for
this study tend to confirm those of the:Reksten'study,'which differed
from those of the Okanagan Basin Study used in the A.E.S.L. report.



2. THE SYSTEM -
- 2.1 Sub-Basins _ o _
The Powers Creek water collection system is shown in Figure
1. The system consists of ten sub-basins, including five
reservoirs and three diverSions. Table 1 gives a description of
each sub-basin in the system (in the'same numbering sequence
as in Figure 1), ' '

3. RUNOFF AND DEMAND INFORMATION
3.1 Runoff Estimates
Mean annual runoff estimates have been made for all the
Powers Creek sub-basins. Using regional frequency analysis of

annual runoff volume, runoff for drought years of various return
periods can be calculated. The refurn_period is explained as
follows: the annual runoff will be less than or equal to the
n-year return period flow on the average once in a period of
n-years. '

The return period in years (tn)_is the inverse_of the
probability of occurrence (Pn) of that fiow in any given year
: tn = ﬁ%— . Taking the 5-year return period for example, the
flow during any given year has a probability of 1/5 - 0.20 of

being less than or equal to the 5-year Tow flow.

The runoff estimates have been made for the sub-basins by
multipie regression analysis of runoff on physiographic variables
(elevation, latitude and distance from a barrier}, as explained
in detail in Appendix A. Table 2 shows the estimates for the
Powers Creek sub-basins.

3.2 Monthly Runoff Distribution
The monthly distribution of total annual runoff varies from
basin to basin and from year to year. However, there are factors
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which appear to influence. the monthly flow distribution with
some consistency, mainly elevation and latitude of the water-
shed.

The sub-basins of Powers Creek can be divided into two
groups based on their runoff distributions, one for higher
elevation sub-basins and another for 16wer elevation sub-basins.-

" Dobbin-West, Paynter and Islaht sub-basins are included in the

high elevation distribution and Jackpine, Lambly, Upper and _
Lower Powers Creek sub-basins are included in the low elevation
distribution. The monthly distributions for these basins was
based on data for other Okanagan Valley streams, and are as .-
follows: ' o

Monthly % of Annua] Runoff

Higher ' Lower

Month - _ Sub-Basins Sub-Basins
Jan. . 1.5 ' 2.2
Feb. 1.5 2.2
Mar. - 1.8 2.9
Apr, 6.5 9.6
May 42.4 41.0
June . 30.0 21.9
July 6.0 6.6
Aug. 2.8 3.3
Sept. 2.2 2.9
Oct. - 2.0 2.7
Nov. 1.8 2.5
Dec. 1.5 _ 2.2
Annual 100.0% 100.0%

3.3 Monthly Demand Distribution

The Powers Creek System has two major demands upon it. The
Targest demand is from the Westbank Irrigation District for irriga-
tion and domestic use. There are also some relatively small
(= 260 acre-feet per year} water licences below the Westbank I.D.



intake which will be considered as part of the Westbank demand.
The monthly distribution of Westbank I.D. demand is based on
recorded data for 1977-79. For these years, the average annual
demand was 4,147 acre-feet. There is also a minimum in-stream
flow requirement for fisheries as stated in the Okanagan Basin
Study. This fisheries flow is a controlled release to Powers
Creek below the Westbank I.D. intake. The distributions for
these demands are illustrated in the following table:

Fisheries Irrigation-Domestic
Month % %
Jan. 7.84 1.1
Feb. 7.84 1.2
Mar. 7.84 1.3
Apr. 7.84 3.3
May 9.81 14.0
June 7.84 ' 25.1
July 7.84 26.8
Aug. 7.84 19.7
Sept. 9.81 3.3
Oct. 9.81 1.8
Nov. 7.84 1.3
Dec. 7.84 1.1
Annual = 100.00% 100.0%

3.4 Monthly Flows for the Powers Creek System

For the Powers Creek reservoir sub-basins described in this
report, estimates were made of monthly runoff for the mean year
on the basis of the monthly distribution and annual runoff esti-
mates described earlier. Table 3 shows the monthly volume runoff
for each sub-basin in a mean year.

Annual runoff for below average years is taken to be a
percentage of the mean year value, derived from the regional
frequency curve of annual volume runoff, as described in‘Appendix
A. The monthly distribution is assumed to be the same as that for
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a mean runoff year.

4, STORAGE CALCULATIONS _ _

o Monthly computations of system inflows, demands and storage were
carried out for a variety of annual runoff series to determine the
annual demand which can be met by the system. The calculations
involve a'monthTy comparison of demand with net inflow to the
reservoirs and the Jower sub-basins, resu1ting in a monthly- storage
change for each reservoir. '

The different flow series tested consisted of two mean years -
followed by one or more drought years followed by two more mean
years. The two mean years preceding the drought ensure that the
system storages are at average carry over going ihto the drought.
The two mean years after the drought are to observe the storage.
recovery of the system. '

The fisheries demand usually used in the computations is
3,060 acre-feet per year, from the Okanagan Basin'Study (Tower
values were also tested), distributed monthly as shown earlier. _
Operational waste, or water unintentionally released to the creek
below the intake, was assumed to be 1,100 acre-feet per year. _
This was arrived at on the basis of conversations With Mr. G. Loverin,
Westbank I.D. Manager, and giving consideration to the balancing
storage at the intake pond and elsewhere in the system, and the
travel time from the nearest reservoir. This waste is deducted
from the flows in the unregulated sub-basin above the intake, and '
is distributed monthly in the same way as the sub-basin flows.
Irrigation-domestic demand is'distributed through the year as
described previously.

Reservoir releases needed to meet the demand are distributed
among the reservoirs in the same proportion each month. The reservoir
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release distribution depends on the annua1:901ume of inflow and storage
for each reservdir, and was chosen (with some trial and error) to
maximize the water supply. This was done for the existing system with
5,341 acre-feet storage and the proposed system with 10,341 acre-féet'
storage. In a month when one or more reservoirs run out of watér, the
others provide further releases in proportion to their allotted shares.

The Tive storages and release distributions for the existing and
proposed systems are shown in the following table:

Reservoir Release Distributions

Live Storage ‘Reservoir Release Distribution %

Reservoir' .. acre-feet Existing System Proposed System
Jackpine 932 8% _ 7%
Paynter 384 7% 5%
Dobbin-West 600 . 10% 8%
Islaht . 800 ' 20% 11%
Lambly _ 2,565 55% 29%.
Proposed 5,000 - 40%

| 100% 100%

The reservoirs were assumed to be full at the beginning of the
flow series. Each month, the total demand was computed - this is the
sum of irrigation-domestic and fisheries demands. The monthly total
demand is supplied by runoff from the unregulated sub—bésin'(from
which waste has been deducted) if possible. If more water is needed,
the required amount is released from the reservoirs as described
above. The monthly inflow, outflow (release), change in storage,
and month-end storage are computed for each reservoir. When, for a
given flow series (drought), the annual demands are such that all
the storage in the system is just used, that is the maximum yield
(allowable demand) of the system for that drought.
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This type of calculation was carried out for a variety of

~different droughts, for the existing and proposed systems.

Typically, the values of waste and fisheries demand were set
arbitrarily at some value, and the allowable irrigation-domestic
demand (yield) was found for the given drought. For the proposed
system, the yield was also assessed for smaller Sizes of the
proposed reservoir, usihg the release distribution determined

for the 5,000 acre-foot proposed reservoir (which may not be
optimum for the smaller sizes). :

An examb]e of the storage calculation is given in Table 4, for
the case of two 1 in 20 Tow flow yeafs'and'the existing system.
Copies of the storage calculations for a large number of droughts
and both systems are shown in Appendix B.

5. RESULTS _

The results of the storage calculations are shown in Table 5,
for the existing system and for the proposéd’system with the
additional 5,000 acre-foot reservoir. Figure 2 is a graphical
representation of the irrigation—domestic yields of the existing
and proposed systems for several one and two year droughts. Also
included in the graph are yields for the proposed system with
reservoir sizes varying between 0 and 5,000 acre-feet. These
intermediate yields were determined from computer runs with the
smaller proposed reservoir in the system, as well as from inter-
polation of the storage calculation results as shown in Figure 3
(which is shown later in this report).

The results indicate that, not surprisingly, the more extreme !
the design drought the less water the system can supply for 1rrigation¥
domestic and fisheries uses. Also, the greater the system storage,
the greater the yield for a given design drought. |
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| | | TABLE 4
-  EXAMPLE OF RUNOFF-DEMAND-STORAGE CALCULATIONS

- EXTSTING SYSTEM (STGRAGE = 5341 AC-FT)
. THO 1 IK 20 LOW RUNOFF YEARS -

DORBIN-UEST JACKPINE | PAYNTER" ISLAHT LAHBLY
t DEHAND SUB-RBASIN RES 1 RES 1 RES 1 . RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 RES 4 RES 5 RES 5 RES 5
— INFLOW INFLOW AS  STORAGE IHFLOW A5  STORAGE INFLGW AS  STORAGE INFLOW A5 STORAGE IRFLOW AS  STORAGE
HWEAN RUNDFF YEAR : : :
311, 228, 14 - & £00., 15. -0 292, C ¥ I 3324, 28, - 11, 200, 1135, 48, 2543,
: 314, 226, 14. Bs 600, 13 8. 992, 10, 4, 384, 28, 10, 800, 113, 44, 2543,
324, 2798, 18, 15, 5004 19, 17, 992, 11, T 384, . 33. 28, 800, 151, 137, 2545,
454, P84, &3, 43, 400, - A4, 54, 992, - A0, 40. 334, 121, 121, 800, 501, 301. 2343,
1208, 4213, - 410, 4190, 400, 274, 274, Ay . 283, 263, 334, 789. © .789. 00. 2129+ 2137. 2563,
1847, 2250, 290, 290. 600, 146, 144, 292, 184, 184, 384, 558 $58. 200, 1142+ 1142, 2563,
1977, - 678, 2&. =104, 494, 44, =40, 9324 37 ~54. 330, 112, -1i48, 452, 344, -170. 2195,
1517, 339, 12, =108, 390, 22, =724 840, . c o 17. - -83. 263, 32. ~184. 449, 172, =474, 1717,
514. 178, 16. =12, 3794 19, 2, 8242, 14, -1, 254, 41, =2 4674 151, 32, 1731,
417, 277 19. 3. 384, 18, 7 848, T 13, 3. 247, 37. P 474, 141, 64, 1815,
324, 237, ia. i1, 3935, 17. 12, 480, i1, b 273, 334 19. 495, 130. ?3. 1908,
3il, 225, 4. e 401, 15. 8. 888, P 3. 275, 28, i1, FUEN 113, 48, 1976,
HEAN RUNDFF YEAR .

. 224, 4, -1 406, 15. 8, 894, 9. I 272, 28, 11, 317, 115. 58, 2044,
3ia, 224, 14. T 411, 15. 8. 204, i0. 4, 283, 23, 10. G264, 115, 64, 2108,
324, 278, ig. 15. 427, 194 17, 921, 11, Fs 292, 3 28, 954, 156, 137, 2243,
454, F85, 43, 43, 489, 64, 64, 285, 40, 40, 332, 121, 121. 8734 501. 301. 25483,
1208, 4213, 410, 410, 400, 274, 274, 992, 243, 253, 384, 789, 78%., 800, 2139, 2139, 2345,
1847, 2250, 270, 290, 600, 144, 144, 92, 134, 184, 384, 998, J59. 890, 1142, 1142, 2343,

{ 1977, 678, 26, -104. 496, 44, =40, 9324 37, =54, 130, 112, -148, 652, 344, -370. 2193,
1517, 339, - 42, =104, 3904 22. ~72. B840, 17+ —63. 243, 92, =144, 449, 1724 47460 1719,
Si4. 2748, 149, -12, 377 iz. 2, 862, i4. -1. 254, 41, =24 467, 151. 32, 1731,
417, 277, 19+ I 384, 18. 7. 868, 13, I 267. 37. e 74, 141, 44, 1819,
324, 257, 18, 1i. 393 17. 12, 880, 1. b 273, 33, 1%, 495, 130. 3. 1908,
31l 225, 14, [ 401, 134 8. 288, . 3. 275, 28, 15, 304, 115. 43, 1974,
LOW RUMOFF YEAR ( 44.20% OF HEAN) ’

' . . -14, 187, 7 =11, 877, 4, ~-12, 264, iz, =33, 473, Sl. =73, 1793,
318, B4, P =14, 373, T =12, 845, 4, =12, 252, 12, -34, 437, 51. -76. 1B27,.
324, 114, 11, -10., 343, B =8, B34, T+ ~10, 243, 15 =27, 412, &7+ ~49, 1778,

9 . . 394 . 22, 879, ig. 12, 233, a3. 38, 450, 221, 177, 1937
1208, 1510, 294, 2514, 600. 121, 121, 992, 115, 114, 37i. 149, 349, 727, 945, 945, 2563,
1347, 840, 179, 79, 500, 63, =16, 76, B2, 12, 383, 247, 43, 800, 393, ~4%, 2314,
1977, 257, 11, =140, 440, 1%, =118, 858, 164 =104, 279, 5. =294, S04 152,  -793., 1724,
1517, 12%. S, -133. 306, 1g. 101, 757, 8. =20, 189, 23, 234, 252, »  —4B7. 1037,
i14, 114, 4y =3 271, . 24, 733, & -224 148, 18, =62, 190, 47, =153, .
417, 1064 12, -19. 252, 8. =17 714, b =15, 132, 16,4 =464 i44, 42, -10%, 7735
324, %8, 1. =12, 2440, 2. -11. 704, 3. - -11. 141, 15, -3t 113, 37, =47 798,
3il. 84. P -14, 225, 7 ~11. 574, 4, ~12, 129, 12. -33. 91, 51+ -7J.  &30.

LOW RUMOFF YEAR ( 44.20X OF HEAN) . . .

311, BS. P -14. 213, 7s -11, 583, 4, ~12. 117, 12, -33, 442, 51, 73, 562,

ig. | B&. P, -14. 178, 7 =12, 471, 4, ~12. 108, 12, =34, 14, Sl» =74 484,

324, 113, 11, =10, 188, 8. =84 443, e -16. 96, 15, -14. 0. &7, =62, 423,

454, 377, 39, 31, 220, 28. 22, 685, 13. 12, 108, 33. 38, - 38. 221, 17%. - 603..
1208, 1410, 254, 254, 473, 121, 121, B804, 114, 114, 224, 347, 347, 387, 45, F43, 1543,
1867, 860, 179, 79. , 532, 63, =14, 790, 82, 12, 234, . 247, 43, 432, 5034 -4, 14%9,
1977, 259, 1t.  -140. 372, 19, -113, 472, 14 =104, 132, SCs 294, 1339, 152, -793. 707
1517, 129, 5. -172. 220. 10, =132, G40, 8., =117, 15, 23, -138, 0. v =707, .

31 114, &, =109 61, 8, . =122, 412, .7 -13. Q. 19, 0. 0.4 &7, . Qe

417, 104, 12, -als 0. +  -145, 272, Sa 0y o 14, Q. 'Y 52, Qs Q.

324, 98, 11, 04 Q. 8. -131. 142, T 0. 0. 154 I'B Q. 57 0. Q.

: 31, 84, 7 Q. Q. 7. -142, =04 A 0 ¢, 12. 0 0. 1. [\ 0.
HEAH RUNOFF YEAR

[ 2256, 14, G 5. 13, 8. 8. P 3. 34 29, 11, i1, 115, 48, 48,
318, z24. 14, S. it. 15. 2, 15. 10+ 4, 7 28. 10, 21, 115, 84, 133.
324, 2949, 18. 15. 26, 19, 17, 32, 11, - P 14, EEN 28, 484 151, 137, 259,
454, 286, 53, 53, B9, &4, b4, 34, A0, 4G, 56, 124, 121, 149, 501. S0%. 770,
1208, 4213, 410, 410, 49%, 274, 274, 370, 263, 2463, 317, 789, 78%., 8049, 2139, 2139, 25435,
18467, 2250, 299, 290, 500, 144, 144, 316, 1856, 185, 384, 358 538, 800, 1142, 1142, 25435,
1377, 578, =104 4954 44, =40, 457, 37, -34. 3304 112, -148, 632, 344, -370. 2193,
1517, 339, 12, =106, 390, 22, =72, 384, 17. =83 283, %2, . -184, 44%. 172, . -474., 1719,
314, 299, 10, -12, 37%. 12, 2 134, 14, -1, 244, 41, -2, 447, 151, 32, 1751.
417, 2774 19. G g4, 18. 7s 3734 13, 34 247 37. 'O 476, 141, 44, 1815,
324, 257, 18, 11, 373, 17s 12, 404, i1, b 273, 33, 17, 493, 139, P+ 1708,
31, 223, 14, & 401, 135, 9. 413, P 3 274, 28, 11, 504, 115. 48. 1974,

HMEAN RUNOFF YEAR
311, 225, 14, 5. 405, 15, . B, 421, P, 1. 279, . 28, 11, 317, 1135. 68, 2044.

314, 226, 14, 5. 411, 13 B 428, i0. 4, 283, 28, 10, 524, 115, 64, 2103

324, 298. 18, 13, 427, 19. 17, 45, 11, . 292, 33, 8. 554, 131, 137+ 2245,

424, 984, b3, 63, 189, &4, 44, 509, aQ, 40, 332, 121, 121, 475, 301, F0l. 2969,
1208, 4213, Atd, 410, 690, 274, 274, 783, 263 2483, 384, 789, 789, 890, 213%.  213%. 2353,
1867, 2250, 294, 290, 590, 148, 144, 329, 186, 184, 384, 558, 558. gog, 1142, 1142, 2355,
1977 f » ~104, 494, + -40, 969, . =54, 330, 112, -—143, 432, 344. =370, 2195,

. 1517, 339, 12, -104, 190, 22, -72. 777, i7. =43, 265, » —iBd. 449, 172, -424, 1719

314, 293. 10, -~12. 379, 17, 24 79%. 14, ~-1. 264, 41, =2 467, 151, 32, 1751,

417, 277, 19, -1 384, 18, 7 B804, 13, 3. 257, 37, ?. 476 141, 64, 18135,

324, 237, 19, i1, 395, 174 12. 217, i1, - 273, 33, 19, 475, 130, 3. 1704,

311, 2235, 14, & 401, 15, 8 925, [ N 274, 28. 11. 306, 115. 63, 1976,

. ¥ TRRIGATION DEMAND = 4481 AC-FT/YEAR

FISHERIES TEHAND = 3040 AC-FT/YEAR'
- WASTE = E10Q AC-FT/YEAR



- TABLE 5

Results of Storage Calculations

T Drought _ % of Mean . , '
; (approx. return Annual . Y1?1d (aCHEELgatién- Waste
perjod)_ : Runoff Fisheries _ Domestic (écht) :
A. Existing System :
..... 7 " single 1 in 23 42.56 1 ' L .
; - two 1 in 10 54,00 3,060 7,919 1,100
three 1 in 8 58.11 ) .. : -
- single 1 in 65 31.42 . o
“two 1 in 20 - 44,20 . 3,060 - 6,481 1,100
three 1 in 14. : - 48,96 ). ' _
single 1 in 143 | 24.86 1 |
two 1 in 34 38.20 3,060 5,588 1,100
three 1 in 21 43.37
two 1 in 34. 38.20 . 2,040 6,538 1,100
two 1 in 34 : 38.20 - 1,020 . 7,468 1,100
two 1 in 34 38.20 - ' 3,060 5,023 2,000
B. Proposed System (5,000 acre-feet proposed reservoir)
single 1 in 36 : 37.88 }
two 1 in 10 : 54.00 3,060 8,976 ~ 1,100
three 1 in 7 60.02 _ : '
single 1 in 125 25.83 ' o
two 1 in 20 .. 44,20 ' 3,060 8,976 1,100
three 1 in 12 , 51.09 '
single 1 in 333 18,55 |
two 1 in 34 ' 38.20 ' 3,060 7.984 1,100
three 1 in 18 ' 45,54 R
two 1 in 34 38.20 2,040 8,983 1,100
two 1 in 34 38.20 1,020 9,951 1,100

two 1 in 34 138.20 - 3,060 7,212 + 2,000
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ry ANNUAL IRRIGATION - DOMESTIC YIELD VERSUS PROPOSED STORAGE

NOTE: 1. FISHERIES FLOW 3060 AC.-FT., WASTE 1100 AC.-FT.

F 3 2. ZERO STORAGE IN THE PROPOSED RESERVOIR IS
EQUIVALENT TO THE EXISTING SYSTEM.
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The storage calculations shown in Table 5 were arbitrarily based
on two year droughts, with three return periods,'and the same two.
year'droughts were analysed for the existing and proposed systems.
The system yie1d was determined for the two year drought, and from
the one and three year droughts'which give the same yield were found.

As shown in Table 5, the single year drought which gave the
same yjeld as the two year drought was more extreme for the
proposed system than for the existing system. This implies that
the proposed system would have relatively less protection against
two year droughts for the same level of protection against one
year droughts, compared to the existing system. This is elaborated
on in Appendix C. -

6. PROBABILITY CONSIDERATIONS

Having determined the water supply capability of the systems.
{existing and proposed) for different drought return periods and
durations, it remains to consider the likelihood of occurrence of
the different droughts in order to choose a design drought and the -
corresponding yield for the system.

Since there is an adequate volume of storage in either system _
in comparison to the annual runoff, the total volume of annual runoff

~in drought years is the major factor in limiting the system supply’

capabilities. That is, annual volume is more important than timing
within the year, summer low flows, etc. Analysis of runoff data

- for the Okanagan Lake basin and tributary basins indicates that the

annual volume of runoff in any year is statistically independent of
the runoff in the preceding year. This makes it possible to assess -
the probabilities of occurrence of the single and multiple year
droughts. The probability of multiple year droughts is the product
of the probabilities of the component years - for example, the



.probability in any two years of two consecutive 1 in 10'10w runoff

years (each with a probability of 0.10) is 0.10 x 0.10 = 0.01 or 1%.
Calculations of this nature were made for all the droughts tested for

- the existing and proposed system. The results indicate that for

droughts of various duration with the same yield, the single year

droughts have the highest probabilities of occurrence. This is

shown in Figure 3, which is a graph of irrigation yield vs.
probability of 1, 2, and 3 year droughts.

It is possible to compute the risk of at least one (i.e., one or
more) occurrence of a single year drought of 1ess than or equal to a B
particular probability in a given time period.  Where "p" is the
probability of the single year drought and "r" is the per1od of years,
the risk "R" is found by:

R=1-(1-p)"
For example, the risk of at least one occurrence of a one

hundred year low runoff year (p = 0.01) in 30 years is:

R=1-(1-0.01% =17 -0.99%

= 0.2602 or 26%

For the Powers Creek system, the risk of occurrence of the two
and three year droughts associated with the same yield as for a single
year drought are much less than for the single year. This is because
the actual probability of the multi-year droughts is much less than
the single year drought. Applying the above equation is not a

strictly correct way of calculating the risk of the mu1t1—year droughts,

but it gives a conservative {larger) answer. For this system, the
risk becomes Tower as the drought duration becomes longer, (yield
remaining constant), and the risk of the three-year droughts is very
small. Thus, the sum of the risk of the 1, 2, and 3 year droughts

is a usable approximation of the risk of experiencing, in a certain
period of years, a drought which would use all the available system

storage, for the corresponding yield level. A more detailed explanation

of these calculations is presented in Appendix C.

16
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On the basis of the irrigation;domestic yield vs. drought
probability relationships shown in Figure 3, and the calculations
described above, the following estimates of risk were determined.

Risk in 30 yrs. of Design Drought1 Occurrence

Irrigation-Domestic

Yield  Single Year - Risk?
Sys tem acre-feet - __Drought C %
Existing 5,920 1 in 100 ' 32%
Existing 5,700 1 in 125 26%
Proposed 9,230 | 1 in 100 | 399
Proposed | . 8,975 1 in 125 32%
Proposed - 8,790 1 in 150 - 27%

Notes: 1. Design drought - drought of any duration which
. causes the system to just run out of storage
- for the given yield. o

2. Total risk of single and multi-year droughts
resulting in the same yield.

7. DISCUSSION

When considering the results of the computations described
previously, there are a number of points which must be kept in mind.
First is the fact that the annual runoff data for the mean year and
drought years for each sub-basin is estimated,.not observed, and
there is some uncertainty inherent in the estimates. Monthly distri-
butions of runoff and demand (irrigation-domestic and fisheries) are
assumed to be the same from year.to year. Alsc, the annual demand
is considered to be the same during each year of the flow seguences
tested whereas in reality the annual demand varies from year to year

in relation to summer precipitation and other factors. Furthermore, -

the demand can be 1imited during water short periods by rationfng
measures, though this is generally not popular with the water users.
Finally, the system yield for irrigation and fisheries for any given |
analysis depends on the volume of waste, which was estabiished'at 1,100
acre-feet per year without the benefit of experience with the new

18
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,(1981)_c0ntr01 works (note that some computations were done using

2,000 acre-feet waste).

A1l the above must be considered when choosing a recommended
design drought and associated system yield from the cases analysed.

‘There is also the trade-off between the annual system yield and the

associated economic and other benefits, and the risk of water
shortage. '

The recommendations in the next section have attempted to include
all the above factors, but also include a component of judgement as to
what is a reasonable design level, The report contains data on more
and less extreme design cases for comparison. '

8. CONCLUSIONS o o
The water supply capability of the Powers Creek system for
irrigation-domestic use {mainly for Westbank Irrigation District)

and for in-stream fisheries flows below the Westbank I.D. intake

have been assessed in this study. The method involved the estimation

“of annual and monthly runoff for average and below average runoff
‘years, and an analysis of monthly runoff, demand, and storage for a

variety of hypothetical drought sequences. On the basis of the
analysis, and keeping in mind the. nature of the available information
and the factors discussed above, the following conclusions are made.

For the existing (1981) system, which has a total storage of
5,341 acre-feet, the annual water supply capability for irrigation-
domestic and fisheries in-stream flows is 5,920 acre-feet and 3,060
acre-feet respectively. This yield is associated with a single year

design drought of 100 year return period, or corresponding multi-year

droughts (which result in the same yield). The risk of occurrence
of such a drought in any thirty year period was estimated to be 32%.

19
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For the proposed system with an additional reservoir of 5 ,000

acre-feet on Powers Creek and a total system storage of 10,341

acre-feet, the irrigation-domestic and fisheries annual yields are

8,980 acre-feet and 3,060 acre feet, respectively. This yield

is associated with a design drought of 125 year return period, or
corkesponding multi-year droughts. The risk of occurrence of such a
drought in any thirty year period was estimated to be 32%. '

The monitoring of flow in the creek below the intake structure
and of water withdrawn from the creek by Westbank I.D. should cont1nue,
along with recording of storage levels in all system reservoirs.
This will be of use for operational purposes on a continuous basis,
and will eventua]1y accumulate a Tong enough record to determine
average runoff for the whole basin to compare with the est1mates

- used in this study.
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Annual Runoff Estimates
for
West Side Okanagan Valley -
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Date: January 6, 1980

File: 0256957

MEMO TO FILE

Re: Anrual RunoffrEstimates'for West Side
of Okanagan Valley

This memorandum describes a procedure for estimating annual
runoff for headwater basins in the Okanagan Basin, west of Okanagan Lake,

derived for use in a water supply stﬁdy for the Powers Creek basin.

This method involves multiple regression analysis of measured

annual runoff for 1977 versus physiographic characteristics of the

drainage basins. The resulting equations can be used to estimate
runoff for-ungauged basins in the geographical area of the observed
basins, and for which the physiographic parameters are within the

range of the physiographic parameters for the observed basins. Ruanf

- for a partlcular year is related to runoff for the mearn year or other

return perlods by regional frequency analysis.

- Figure 1 shows the study area and the basins for which flows

are observed and used to calculate the regressicn equation. Figure 2

shows the subk-basins of Powers Creek for which fiows are estimated.
Table 1 shows the physiographic data for all the basins and the observed -

‘and estimated flows. The basin numberlng system iz the same on “the

maps and the table except the prefix P (for Powers Creek) is shown

only on Table 1.

Data

Runoff (R) - the net annual runoff in inches is used.

runeff = {(outflow + storage change + diversions)
area
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For a basin with nO'majof lakes and diversions {or withdrawals}),

runoff is simply the outflow as measured at the stream gauge divided byl'

" the basin area. No attempt was made to correct the data for evaporation

_ from or precipitation on the lakes. Previous studies in this regard

indicate that the accufacy of estimating data for these corrections
was not good encugh to warrant their use, in view of the small change

in the depth of runoff that would result.

Elevation (E) -~ the regreésion analysis used the difference of the median

basin elevation {(elevation. above which 50% of basin area lies) and 2500

© feet divided by 1000

~ 2500
e=1"""

1000

Latitude Iﬁdex (L) - is the distance in miles frbm 49030‘ North lati-

tude to the basin centroid measured due north.

Distance to Barrier (D, and D,) - these parameters represent the distance

in miles from the basin centroid to the adjusted 2500 foot contour on

the east side of (Okanagan Lake. 'They are measured at 90o and 100O respééa

tively from true north at 115°15" wWest longitude. These bearings represent

the general direction of flow of the air mass, based on prevailing winds

at 850 millibars.

The 2500 foot contour line had been adjusted as shown on Figure
1 in order to make the East Side runoff estimates model more stable with

respect to D, and D,.

Three other barriers were tested, all of which approximated
the western divide of the Okanagan Basin. This was an attempt tO“aCCoﬁnt.
for the rain-shadow effect of the air mass warming adiabatically as it_.
drops from the divide down towards the lake and hence having more capa-
city to retain moisture. The egquations including the distance froﬁ these
barriers weré poor, possibly because the elevation along the lines varied
so. much over their length, thus making the disténce from the line a.poor

representation of the effect on the air mass.

Ad
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- The physical rationale behind using the'adjuétédhzsoo foot con-
tour on the east side of the valley is not clearly established. The
meteorologic effects on precipitation (and runoff) of theAOkanagaﬁ Basin
physiography as related to air mass flow have not been examined in great
detail, since this would have been a large project in itself and the
available data is inadequate. The east side of the valley does force

the air back up after coming down the west slope and crossing the lake,
and could conceivably affect the flow down the west slope. On the east
side éf the valley this 2560 foot contour is thought to be the‘élevation
which 'triggers' precipitation (study by Dr. M. Danard), and distance -
from this line was used successfully in the model for the east side. This

lire approximates the general shape of the basin physiography. For the

west side model; the variables of distance from this line (D1 or D,), are

highly significant statistically when in combination with the.others, and

it can be said that they help to explain some of the spatial variation

in runoff that the other variables do.not abcount fbf.

Regression Analysis

Regression analysis involved the testing of various combinations
of physiographic variables and mathematical transformations thereof, )
versus runoff for 1977 data. This was done by stepwise multiple regres—

sion of polynomials of the predictor variables:

- R vs. polynomials (up to 3rd order) of E, L, D,
-~ R vs. polynomials (up to 3rd order) of E, L, D,

The polynomial analysis was carried out in the realization thaf
the interactions between physiographic varlables are more complex than can

be described by simple models, such as R = log E or R = (E2 x L%*).

The resulis. presented in Table 1 are the average of estimateé
preoduced by the two equations. The 80% confidence intervals as shown iﬁ
Tables 2(a) and 2(b), corresponding to each estimate, were produced along
with each estimate. The 1977 runoff estimates from the equationé for the

Powers Creek sub-basins varied from 1.5 to 6.0 inches and the 80% confi-

-dence intervals range from + 0.494 to + 0.645 inches as shown on Tables

e . 4



. 2(a) and 2(b). There was no apparent relationship between the absolute
size of the estimate and its confidence interval, and therefofe one can

have more relative confidence in the larger estimates than the smaller

= © . ‘ones. As a whole, the results are statistically good as indicated by
the correlation coefficients and standard errors, although it would be
prudent to view the estimate for any individual basin with some skepti-

cism.

°

Frequency Analysis

The year analysed by regression analysis was not a mean runoff

year; 1977 was considerably less than the mean.  In order to relate this

year to the mean (which is unknown), frequency analysis was carrisd out

for six basins on the west side of the Okanagan Valley for the yeafs

1965-78.
These were: 1. Shorts Creek BNM151
2. Esperon Creek 8NM139
3. Terrace Creek © BNM138
4; 'Trepanier Creek BNMbél
- 5. Shingle Creek 8NM638
6. Shatford Creek BNMO%7

The results of the analyses were expressea as a percentage of
=‘mtaam annual runoff, and a curve was_chosen which.is deemed to be the -
regional frequency curve for headwater drainage basins; This curve Qaé
based on the six station total runoff analysis, the results of which were.
in.keeping with the combined results for the individual analyses. There
was variation between the curves determined for the individﬁal stations
and it was concluded that the differences are likely the result of random
variation between the basins in conjunction with sampling the short periods.
of record. Therefore, thé composite regional curve is likely a bettér
estimé;e éf the curve for any basin than any individual curve.

The percent of mean annual runoff for 1977 was computed far the
six station total runeff, in order to estimate the mean for statioﬁs with

inadequate length of record. The 1977-six'station total runoff was 45.0%

S
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of the mean. ' The composite'regional frequency curve is shown in Figure 3.’

Runioff Estimates

The six station total frequency analysis indicates that the 1977
runcff is 45.6% of the mean annual runoff; but ﬁhére was variation in this
ratio between the individual basins. Therefore, estimates for the mean
annual runoff of the sub-basins will be 2.128 x 1977 runocff {this makes

the ratio 1977/mean ~ 47%), to be slightly conservative.

To estimate the‘runoff for a.year of given return period or
probability, the mean annual runoff is scaled down by the ratio corresf'
ponding to that probability-from the regionai.frequency curve. For example,
the 10 year low runoff (10% probability of nonme£¢gedence) is S4% of the

mean annual runcff.

This depth of runoff estimate is applied to the total surface
area of the basins, regardless of the presence of lakes. This is because
it ié not possible to estimate the volume of precipitation on and evapora-
tion from the variable lake surface for a given return pericd year with
suitable éccuracy to make this correctibn. Furthermore, the difference
in depth or volume of runoff for any basin with a lake, resulting from a
correction for precipitation on and evaporation from the lake, would be

less than the confidence intervals for the runoff estimate.

For Powers Creek, the observed runoff for the whole basin for

1977 was approximately equal to the sum of the estimated runoffs for ité

sub-basins, including P2 {rather than the sum of P%a and P9%) the large
lower portion of Powers Creek. The sub-basin P9 had a larger runoff esti-—
mate thaﬁ the combined runoffs of its tﬁo sub—-divisions, P9a and P9b. _
Therefore, an adjusiment was made to the runoff of PY%a and P9b so that it:.
would equal that of P9. The difference in runoff estimates, PY9-(P9a+PSb ),
was allotted proportionally {(by area) to sub-basins P%a and PSb.

The data for 1977 observed runoff and corresponding estimates
of the mean, plus the data for estimated 1977 runoff for ungauged basins

and the corresponding estimates of the mean years, are shown in Table 1.

. L] . + /6



Discussion

When the values of L and D, or D, are close to the mean values,
low E {elevation) values may result in zero or negative values of estimated
runoff. This is not physically reasconable since the model estimates the
annual runoff, which cannot be less than zero. This then implies a lower
limit of elevation below which the model should not be used to estimate
runcff. The average of the median elevations for the observed basins is

* 4725 feet,.with the lowest value of 3940 feet for lower Lambly Creek being
the oﬁly value under Aobb_feet. It is therefore suggested that 3906 feet-
is a reasonable value for the lower limit of median elevation to be used.
More low elevation basins with observed flows would likely improve the.

-model in this regard.

The following approach can be used in cases where the median.
elevation of a basin is below 3900 feet, though the results must bé used
with even more caution than those of higher elevation basins. This is
to subdivide -these low elevation basins, so estimates can be attained fof
their higher elevation tributaries and then spread out ovér the larger
area of the whole basin. More reasonable'(poéitiVe) estimates can somé—

times he achieved in this manner.

It may be possible to improve the results in the future, if data

is available for more basins for any‘year; Beyond that, the frequency

. lanalysis will be more valid as a longer record is accumulated.

S Aelial

b. B. Letvak, P. Eng.
Senior Hydraulic Engineer

DBL/BB/jlm

Attach.
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-
? Al0
" PABIE I.  BASIN PHYSIOGRAPHIC AND RUNOFF DATA - )
Y BASINS DRAINACE MEDTAN LATITUDE | DISTANCE TO BARRIER 1977 RUNGET NEAN ANNUAL RUNOFF
? AREA ELEV.(E) tNpEX(LY | D1{3c™) Dat100™) 2.128x1977 7.0.
' : sq.miles feet miles miles nilen inches - ac=Th, inches  ac-ft.
i Observed Bamina: ’ DBSERVED: ESTIMATED :
4 A Wniteman Creek 174 3.9 4750 43,32 | -19.28 | -17.02 1.3 7780 | 7.2 18,513
B Shorts Creck o s1 T30 4650 24,15 e | -1ass 3.74 14,576 7.9 31,018
€  Terrace Creek &m138 7.0 4690 057 |o-14.67 | 14,06 ©4.18 1,560 8.0 3,320
D~ Esperon Croek . m0139 . 6.0 . 5180 39.58 ~16.28 | -16.03 s.72 . 1,830 | 12.17 . 3,89
£ Lembly Creek [lower) 1S 45.2 3040 .25 | -10.23 | -11.1 1.48 3,840 a.ls 7,746
¥ Lamdly Creek (upper) Zes’ 2.7  ass0 377 | -as.2a | <6.1s aga 730 | ses 1,862
) ' : Pa-eés 'c:'-é:'ek ' . 00s9 - ‘5.3 " 4400 30.09 =17.14 -16.28 .67 10,215 7.3'1 21,738
B . Pennask Creck siga1s | 0.8 5500 782 | -32.23 | -29.6 £.70 11,000 | 14.26. 23,208
I Trépanier Creck eepal 61.0 4300 773 -21.83 | -19.98 a0 10,000 | €.80 2,493
J  MacDanald Creek sor1a 4.1 5560 27.00 -27.5 | -25.16 5.20 . 1,137 11.07 2,420
| 4 ‘Peachland Creek 8200140 37.7 4080 22,20 |- -19.61 | -18.2% - 1.58 3,187 3.38 §,782
“I'L  Greata Creek W73’ 16.0 - 180 19.73 -19.98 | -18.74 - | 1.20 1,020 2.55 2,17
X Camp Creek AEY) 14.8 4750 17.26 -22.60 | -21.85 2.26 1,760 4.81 2,745
¥ Bull Cresk . Bro6 53 18.5 5000 5.16 -18.74 | -19.48 1.13 1,110 2.40 - 2,362
0  Shingle Creek SHHO38 17.3 5080 2.47 -14.18 | -14.3 2.39 2,208 s.00 4,701
Q@  Shatford Creek " gmoa7 37.5 5000 468 | -13.07 | -13.81 2.10 4,200 4.47 2,938
Poeery Creek Sub-basins:
, ESTIMATED: ESTIMATED =
Pl Jackpine Lake 1.8 400 28.61 -19.95 | -18.738 3.268 314 6.954 568
P2 Paynter Lake 1.4 4630 32.08 22,20 | -20.22 3.904 291 8.208 520
Dobbin-dest Lakes 0.5 4350 3a.03 | -20,95 | -20.96 4.770 204 | 10.181 433
Alocin Plversicn 1.4 5250 45.02 | -18.99 | -19.98 - 5.790 432 12.321 820
Islaht Lake 1.3 5120 13.79 | -19.98 | -19.98 's,208 367 | 11l.274 781
Bt Creek 1.6 5340 103 | -18.99 | -19.24 5.939 s07 1z.638 1,079
Lambly Lake 7.4 2500 32,31 -17.26 | -17.02 4.054 1,500 8.627 3,405
Faddle Creek Diversion - 4,0 4515 30.58 -14.06 -13.58 3.9%0 851 | - 8.491 1,811
Lower Povers Creek 2.8 4220 28.73 -36.15 | -15.17 3.075 5,345 6.548 11,374
Poa  Pewers Creek above proposed Rea.® 16.4 4380 30.09 -18.74 | -17.88 3.972 - 3,476 | 8.457 7,397
PSb  Powera Creek below proposed Res.* 16.2 3850 27.59 -13.£9 ~12.70 2.1-63 1,869 4.603 3,977
TOTAL POWERS CREEK 853 9,911 7.561 21,080

*Runoff estimates sdjusted as described in text.




Table 2(a)

i . ) )
: Polynomial Equations with E, L, D,
- as50, = D.9137
L . ] . FPROB., = Q+0000
RN .- STO ERR ¥ = 05787 _
Ei T . VAR COEFE SID_ERR FaRATIO EPROB .
: CONST. -a , 5883 C.8254 .
E 2.0a92 0.3686 30,9151 0.0002
L 0.0655 G«0100 A2,5371 0.,0001
D1 =N a.0BS7 Ga0322 120757 0.0214
L 33 >Q420710-03 0a2B671D=04 1946523 00011
PUTENTIAL INDEPENDENT VARIAB.ESS ’
‘ ; PARTIAL CORR. TOLERANCE FPapa
' Lo E 12 0.3836 0,6602 0.2167
E 13 02238 05363 G,a200
s $2 Q.258% 0ed279 G4.3656 -
(v} ] 12 Q.1739 0.6718 0e59a0
01 23 0456775 Q8990 00151
- UNSCRAMBLED REGRESSION EQUATION FOR VARIABLE R
: VAR CGEFF
. CONSTY =17.5727 —
i € 2+1519
i L «0,8291aE~0]
: : © DL -2,1432
! : k. £t _2 0.11671F=01
P ’ L x% 3 “0,1874a8E~0Q3
L P11 x% 2 =-0,10592
; 01 $% 3 =0.16682EaG2
] -
1
i ' .
OBSERVED RUNDFF&
NG . CBSERVED CALCULATED RESIGUAL KORMALIZED RES
la 3,3100 3.0818 De22822 0.,57062
" 2. 3.7400 £.,0236 =0,283584 =0.70919 -
. 3 4+1800 AeABTI e ,2B732 . .. =0,71838 __ ___ . _ . -
4, 5.7200 5.6B59 D.3208BE=Q1 0+.85230E=01
_ S 142800 16135 =0, 13352 - ~0,3338a
6. &.6300 A L26EE86 Ve 36136 0.90351
- 7 X 5T00 26015 . 58831501 D171 0
- 8. £.,7000 6,.7499 "0, e9879E~01 wDel2471
. 9. 3.1000 2.6G852 0.20580 : 1.0121
in, 542000 5,2892 “3,89170c=01 -3,.22295 -
11. 1.5890 i+6165 =0 3B522E=01 n0a86315E~01_ _
12. 1.2000 1456% =0,29655 ~0,74144
13. 2.2600 240745 Ge18551 G.a6382
14. 11300 1.75a1 v ,62412 -1.5605
. \, 15, 243900 1.7282 061178 1.5296
*ie. 241000 . 2e1916 *(.91589E=01 -0.22500
AUTOCORRELATION COEFF, 0,486 - . . :
STATISTIC 2.895

DURBIN=WATSON D

ESTIMATED RUNOFF# AND 80X CON?IDENCE iNTERUﬁLS

= | pOINT

1 3,271 4 0.5784
2 3.935 + D.60482
3 4,888 A CL.3892
- Se830 + G46311
5 5.321 & 00,6009
-] S+885 i 0.08487
A 7 s.032__ % 0.5879____
8 Je91e L 00270
9 J+083 t CaH057
0

3,496 + 0.5833

* Listed in same order

as Table 1.

All
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" Table 2(b)

Polynomlal Equations w1th E, L, Dz

ESTIHATED RUNOFFX AND BOX

D STATISTIC

CONFIDENCE INTERVALS

Fi Je2ba z 0,49560
2 3,872 + D0.4980
3 AL H5T 4 0,%177
') 5.751 2 D.5313
5 5.275 + 0.5165

6 S.992 X 0.5296 -,

4 ¥  k,075___ 3 0.5080 .. -

8 AL,067 + 0.,89a2 ’

< 31048 x 0.5%193
klo J:4948 + 00,5021
11 1.,53% £ _0,.5311

f Listed

RSQ = 0,5129
FPROR, = 0.0000
STD ERR ¥ & D.5812
VAR COEEF STD. _ERR FampATIO EPRQA,
CONST. =8 ,9543 0.8985 .
€ 2.0269 03753 29.1697: 0.0003
L 0.0680 0.0100 45,9854 00000
n2 =0.1033 8.0393 6.9178 Da.0226
b 13 e3.20290=03 Oed607Dw04 19,0667 Ce.0012
POTENTIAL INDEPENDENT VAQIAELES-
DARTSAL CORR . TOLERANCE FPRO3
E 32 0.35637 0.6726 0.2%43
=3 -] Qa.2855 CL.5R/2H Oe8aH8
L 2 0.2625 0+36485 G.al138
D2 12 Q.1570 0.7181 O«6087
b2 3 06930 Q0e9343 Ga.0122 .
UNSCRAMBLED REGRESSICGN EQUATION FOR VARIABLE R
- VAR COEFF
CONSY =28.,0992
E 25746
L : =0, 17HITE~C]
D2 . w3.8103
3 1 £t 2 0,91 812wl
L 2%. 3 =0,16408E=03
D2 58 2 -0.19828
. D2 s 3 R 32T1TE~D2
o ! 7
i - : - - - ' : : o . . .
- ; OBSERVED RUNOFFX . :
- NO« OBSERVED CALCULATED RESIDUAL NORMAL IZED RES
; 1. 3.3100 ~ 3.0170 0.29300 0.84588
2. 3.7400 3.9751 -0.23508 ~0. 68189
3 A 01800 FN-T-9-%:1 =0 2RBAD2 -, 77975
a.,. 5.7200 549177 =0.19769 -0,5734a
Se 124800 1.5508 =0 ,76B3QE~0] =0.22288
' €a .4 4+6300 493959 0423408 0.567898
: rJ J.H6700 A.7nta -0,31417E=01 -, 91 2RF=01
8. 6.7000 64594} 010585 " Q.30704
: 9. 3.1000 26096 0.49636 1.422a
. ig. S5.2000 5.2257 “0.25739E=01 =0, 74658E~01
i 11 15800 16147 =0,34731E=01 =0.10074._
: 12. 1.2000 15213 =-0,32127 “0,93148
; 13. 2.2600 1.9852 0.27879 0.79705
: 14, 141300 17065 "0l5?650 =1.68722 .
: L. 15 23500 2.0812 f.32888 0.95385
; 216 2.1000 240594 0420597E=01 0.11776
" AUTOCORRELATION COEFF . 0306
' ~DURBIN=WATSON 2+394%

in same order -
‘as Table 1.



Appendix B

Powers Creek
Runoff -~ Demand - Storage Calculations
(selected computer runs)



a8 ‘ S - | B1
E_:: - ‘. . - . .
o
£ EXISTING SYSTE# (STORAGE=9341 -AC-FT)
I
el SINGLE 1 IN 23 LOUW RUNOFF YEAR i .
DOSBIN-WEST JACKPINE PATNTER ISLAHT LAMBLY
DEHAND SUB-BASIN ®ES 1 RES i RES 1 - RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES i RES 4 RES 4 RES 3 RES 5 RES 3 -
. INFLOW INFLOW A5 STORABE INFLOW &aS  STORAGE INFLOW AS  STDRAGE INFLOW AS  STORAGE INFLOW AS  STORAGE
HEAN RUNOFF YEAR : .
327, 224, 14, 4,  £00. 15, 7. 992, 7, 2. 384, 28, 8. 800. 115, 59, 2545,
333, 324, 14, ‘3. 400, 15, &, 993, 10, 2. 3284, 28. 4, B0O. 115, 55, 2565,
343 798, i8. 13, 400, 13, 15, 992, 11, 8, 384, 33, 24.  BOO. 181, 125, 2345,
50t F86. 43, 63, 400, i4, &4, 992, 40, 40, - 384, 121, 121, 800, 501, 501 2363
140, 4213, 410, 410, 400, 274, 274, 992, 263, 263, 384, 789, 789,  BOO, 2139, 2139, 25343,
2228, 2230 290,  290. 409, 146, 144, 992, ip4. 184, 134, 558, 553,  800. 1132, 1142, 23545.
2342, 478, 25, ~142., 458, 44, =91, 901i. 7. -81, 3032, 112, -225. &§7s. 344, -582. 1983,
1800, 339, 12, ~134, . 323, - 22, =95, B0&. 17. -85, 218, 2, -24¢. 339, 172, =432, 1351,
542, 298, 10, =16, 307, 19, -2, BO4. 14, -3, - 213, 41, =12, . 323, 151, &, 1337,
443, 277 19, . 310, 18, S.  809. 13. 1. 215. 37, 4, 327, 141, 50 1407,
33, 257. i8. B, 319, 17, 10, 819, 1i. 5, 220, 33, 16, 343, 130, 81, 1490,
327, 225 14, 4. 323 15, 7. 82, 9, 2., 222, 28, g, 351, 15, 57, 1347,
L - '
MEAN RUMOFF YEAR
327, 2254, 14, 4, 327, 15. 7., .83, 7. 2, 224, 28, 8, 358, 115, 59. 1408,
335, & 14, 3. 330, TN &, 819, 19, 2, 224, 28, &, 344, 115, 55. 1863,
343, 298, 18. 13, 344, 19, 15.  853. 11, g, 234, 13, 24, 38 151, 124, 1789,
301, 984, 53, &3, A07, bé, b3 9i%. a0, 49, 274, 121, i%1. 510, =51,  50f. 3290,
L 1409, 4213, 410, 410, 400, 274, 274, 992, 263, 263,  334. 789, 789,  800. 2139, 2139, 2543,
2228, 2250, 290,  290.  600. 146, 145, 992, iB&. 184, 384, 558, 558,  E00. 1142, 1142. 2583,
2152, 678, 24, -142, 458, 44, =91, 901, 37.  =8l. 30%, 112, -225. 5§75 344, -532, 1933,
1800, 339, iz, -134, 323, 22,  -95, 04, i7. -85, 2ig. 52, =240, 335, 172, -832, 1331,
! S62, 298, 10, ~1&. 307, 19, -2, 804, 14, -4, 213, &b, =12, 323, 151, &, 1357,
443, 277, 19, 3. 310, 18, 5, . 809, 13, 1. 215, 37, 4. 327. 131, 50, 1407,
343. 257, 1B, 9, 319, i7. 19, Bi9. it. S, 220, 33. 16, 34l i30. 83, 1490,
L 327. 225, 14, 4, 323, 15, . 26, EN 2, 232, 28. 8, 231, iis. 3%, 1349,
- LOW RUNOEF YEAR ¢ 42,.%56X OF MEAN)
b : 327, 82, 9. =16s 307, 4. -13, 813, 4, -13. 208, 12,  -37. 3i4. 49, -96. 1443,
33s. 82, 9, -17. 3290, 4. -14. 799, 4, -13. 195, 12,  -3%, 275, 49,  -%0, 1373,
143, 109, 11, -13, 278 g, -i1, 788, 5. -12. 183, 14, =33, 242, 44, -&5. 1308,
501, 359, 37, 23,  301. 27, 15, . B4, 17, 7. 199 - S1. 23, 245, 213,  135. 1344,
1307, 1534, 244, 244, 545, 117, 117, 921, 112, 112, - 30z, 336, 336, 601, 519, 9ib, 2354,
2228, 819, 173, 32, 377 42, =51, 870, - 79,  -1%9, 283, 237, -44, 557, 484, -289. 2045
2343, 247, 11, =200, - 377, 19, =130, . 720. 15, -132. 150, 48, -375. 18l. 145, -1¢17, 1049,
1800, 123, 5, -183, 214, 9, -125, = 593, 7. =110, 40, 22, =181, 0. 73, =981, 48,
. 10%, 3, -139, 3. 8, -10&,  a8%. &, =40, 0, i7. N 0. &4, —&8. .
443, 10i. 11. =75, 'R B, =188, 323, & 0y 9, 14, 04 o, &0, Qe 0.
343, 93, 1. G, 0. 7. -i58., 145 S, 0. 04 14, 0. 0. 55, a. o,
327. 82, % 0. O b+ -165, . 4, 4. D 12, 0. 0. A3, N 0.
HEAN RUNDFF YEAR . :
327. 224, 14, 4, 4, 154 - 7. 7. 7, 2. 2, 28, g, 8. 15. 5%, 52,
313, 294, 14. 3, 7. 15. . & 3. - 14, 3, i, 28, &, 14, 115, 55,  1ia,
343, 298, - 18, 13, 21, 19. 15, 29. 11, 8, 12, 33, 24, 38, 151, 126, 241,
501, 984, - 43, 43, 83, 64, 44, 93, 40, 40, 52, 121, . 121, 159, S01. 501, 742,
1406, 4213, 410, 410, 494, 274, 274, 347. 243, 263, 315, 799, 789,  BOG. 2139, 213%, 2535
37228, 2250, 290, 290,  &00. 144, - 136, 513, 13, 13&, 384, 536, 558, €09, T1a2, 1132, 2535.
2152, £78. 26, -142, 438, 44, -91, 422, 37,  -81, 303, 112, =225, 575, 344, =-592, 1983,
1800, 339, 12, -134,  323.. 22,  -95, . 327, 17, =-B3. . Z1B, 2. -230, ° 333. 172. =-532, 1351,
562, 298, 10, -1s8., 307, 19, -2, 323, 14, -4, 214, 41, -12, 323, 151, &y 1357.
443, 277. . 19, 3, 310, 18+ 5. 330, 13, i, 215, 37, 4, 327. t4l, 50, 1407.
343, 257. 18, 9, 319, 17, 10, 340, 11, s, 220, 33. 14, 343, 130, 83, 14990,
327, 225. 14, 4, 323, 15, 7. 347, 9. 2, 222, 28, g,  35t. 113, 5%, 1549,
HEAM RUNNFF YEAR : : _
7. 224, 14, 4, 327, 15. 7. 354, 9. 2, 224, 28, . 358, 113, 59, 1603,
313, 226, 14, 3. 320. 15. & 356, 10, 2, 234, 28, &, 344, 115, 55, 1843,
343, 259, ig, 13, 3aa. 1%, 15, 375, T 8., 234, iz, 24, 3@, 15, 126, 179%.
501, 994, 43, a3, 407, &4, &4, 439, A0, 40, 274, 121, 121. 510, 50, SQt, 2290,
1407, 4213, 410, 410, 400, 274, 274, 713, 243, 263, 384, 789, 799, 80¢. 2139, 2139, 2549,
2228, 2250, 290, 290, 400, 145, 146,  B5%. 184, 136, 384, $3B,  359. 807, 1132, 1142, 2543
382. . 246, -1a2, 454, A4, = T&%. 37. -Bl. 303, itz, -733. 575, 344, =582, 1733,
1890, 339, 12. =134, 323, 22,  -95. 474, 17. -85, 218. 52, -240, 135, 172, -832, L1351,
542, 29B. 16, ~-14. 307. 19. -2, &72. 14, -4, 213, 41, -12, 323, 151, &, 1357,
443, 377, 19, 3, 30, iB. 5. 6728. S 13, 1. 215 37, 40 2327, 131, 50, 1407,
343, 257, 13. 3, 319, 17. b, 887, 11. 5, 220, a3, 16, 343, 130, 83, 1490,
327. 225, 14, 4, 323, 15, 7o 693, N 2. 222, 28, g, 351, 115, 59, i549.

¥ IRRIGATION DEHAND = 7919 AC-FT/YEAR
b FISHERIES CEMAND = 3040 AC-FT/YEAR -
WASTE = 1100 AC-FT/YEAR




EXISTING SY5T£H {STORAGE = 5341 AC- F‘H

THG 1 §N 10 LOH RUNGFF YEARS ] . : : ) :
DOBBIN-WEST JACKPINE . PAYNTER 1SLANT LAHSLY

DEKAND SUD-BASIN  RES 1 RES § RES 1 RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 REG 4 RES 5 RES 5 RES'S
_ IHFLOW INFLOY AS  STORAGE  INFLOW ~aS ~ STORABE = INFLOW STORAGE  INFLOW AS STORAGE  INFLDM AS  STORAGE
F e . -
. 3o AN RUNOEF VEAR s 4, 400 5 992 '
£ 27, 2 . , 15, 7 . %4 2, 384, 28, 8.  800.. 115, 5%, 2965,
{ 3%, 224. 14, 3. 400, 15, . 992, 104 2, 38 . . E. Y 2585,
: 143, 25z, 18, 137 400, 17, 15, 993, 1. 3 3o R 24 Bo: o 35 33
Tol. 984, a3+ 63. 400, 84, 44, 992, 40, 40, 384, 121, 121, 800, S01. 301, 2565,
1409,  4213. §10. 410, 400, 274, 274, 992, 263,  263. 384, 789,  789.  BOO. 2139, 2137, 2545,
2228, 250, 290, - 290.  600. fa6, - 146, 392, tes., 14, 334, 553. 558, 800. 1132, 1132, 2585,
3382, 578+ &y =142, 458, i %5, sol. 37, -8i. 303, 1i2. -23s5. 575, 344, -332. 1983.
300, 339, 12, -133. 3323, 22, -95, 804, 17, -85, 2ia. 53, -220, 135, 172, -532. 1351,
mEoom B D mn TRk W WO g an mn e i
‘. » + . i} . . . . . . 4 227 141 1 14 '
343 357, i8: 5 9. i7s  1dy  819¢ 1i. 3. 520, LAY LR 7 1% 130v B3, 1499,
327, 235, 14, 3. 323, 15, 7. 824, 9% 2. 222, 283, g, 35t 115, 59, 1549,
HEAH RUMOFF YEAR y :
; 27, 226, 14, 4, 337, 15, 7. 833, 9. 2, 224, 28, 8. 3s8. 115, 59, 1408.
333, 226. EEPNRE I 3 15, RO 2 1. 2. 234 8. b, b4, 115, 55, 1&s3,
. . . . . . . . . . . 24, 9. . 12, 1789.
501, 384 83, &3, Aoz, A4, &3, %1%, 40, a0, 274, S OREY T &t g MR
1409, 4213, 416, 410, 600, 274, 274, 992, 263, 263, 384, 789, 789, 300, 2139, 2139, 2545,
_ 2228, 2230 290, 290, 00, s, 1de. 793 1gs. 186, 33, 338, 538,  BOO. 1132, 1142, 2565,
j . . v -132,  458. R T . L - 303, 12, -225, 575. . -5g2., 1383,
! 800, 319, i3 Ji3d, 33, 22, 45, @04, , i7.  -BS.  2iB. 2. 3% HE i 8 L
542, 294, 10, =16, 307, 19, =2. 804, 14, =4, 213, a1, =12, 323, 151, & 1357,
343, 377, 19, 3, 310, 18, 5, 809, 13, 1. 215, 37, 4, 327, i3, s0. 1397,
243, 357, 18, 2, 119, i7. 13, .81%. 11, 5, 220, 33, 16, . 343. 130. B3, 1470,
327, 235, i4. i, 333 i5, 7+ B24. 5. 5, %22, 28, g, 3si. 115, 5%, 1354:,
LOW RUNDFE YEAR { 54.00% OF HEAN)
27, 111, 11, -11.. 312. 8. -9. 817, 5, -ig0, 211, 15.  -28, 322, 83, -57, 1492,
335, 111. 11, =12, 301, a,  -10. 807, 5. -10. 291, . 15, =30, 293, . &2, ~&l., 1431,
ries 343, 134, 14, -4, 293, 10, -5, B0Z. & -8, 193, 18, -2, 271 g2,  -27. 1404,
. - 5ei, 484, 48, b, 34D, 35, 33, 815, 22 2 211, §5. 333, 271, . 1465,
1309, 2047, 3119, 310, 40D, 148, 133, 983l 1320 1420 354, 423, 438, 759, 1153, 1155, 2345,
_ 2228, 1104, 9. 107, 600G, 79.  -11. 972, 160, 22, 377, 301.  77. 800, 817, -1, 2534,
FEEE M) . i3 gk % 3 o 9. IigE ik 88 I B 95 2ee &
. . . -157. . . -119. , . -105. . 38, -29%,  154. -B05. @23,
. 134, SV =3s, 218, 10, =33, . 491, 8. =22, 129, 89, T4 e 82, -117.  4dl.
143, 114, 15, -4, 202, 16, =15, 474, 7. =13, 11a, 20,  -41, 54, 74. -93, 588
343, 124. 14,  -B, 194, 9, =B, 448, 4 9. 105, 18,  -24. 28, 70, -4%.,  53%.
327, 111, i1, -1i, 183, 8, -9, 45%. 5, -16. 95, 15, -28, 0, &2, -S7. 483,
LOW RUNDFE YEAR ( S4.00X DF HEAN) )
327, 11, 11, -11. 172, 8. -9, &30, - - §. ~=10. B4, 15.  -0. 0. 42,  -83. 393,
335, i1, i1, -izr  1al1, g8, -19.  &40. 8 -ior 74, FEN 9. 0, 85 =31, 307,
143, YR 14, -6. 154, 10, =5, &35, Ge =By b 18. 0. 0. g2, -8,  25%.
501, 43a, A5, A& 200. 35, 33, &4l 22, 20, 87, 85 42, 42, 271, 28l. 520,
| 1299, 2067, 316. 110, 510, 148, 148, 814, 142, 142,  229. 425, 425,  ABB, 1555, 1133, 1375.
2728,  £104, 319, 1a7. 400, . -i1. 303, 165, 22, 251. 301, 77. 545, 517, S1. 1473,
2342, 333, 14, -13%,  4il. 24, -13%, . bbb, 20, -122. 129, 50, -345.  219. 184, -910.  743.
1860, 184+ 8. -223. 188, 12, -171, 495, F. -129, 0. 28, -219, a, °F, -743. 6.
542, 144, 5. -163, 25, ig., -125. 379, 2. . 0. 22, 0. 0. 82, . 8.
333, 134, 15, =25, : 14, -15a, 3t 7 9, 0, 4. bR 2, 75. o 0,
343, 125, 11, B, 2. $. -100. 115, 5 0. 0. 18, 2. a0 70. 0. G
327, 111, 1. 0. 04 8. -115, . 5. 9. 2. 15, o, 0. 2, ¢, d.
HEAN RUNOFF YEAR
227, 226 1 3 3 13, o 23 2: 2 28, N 115, 59, 5%
: . . . . . . . . . . : N . 3. v 1l
3as, 553, 1B, 13, ol i9. 15y 3%, 11, 8 1z CE MY M T 13 3% i
501, 984+ 53, &3, 83, &4, &4, 93, 40. 40, 52, 121, 121, 159, 501, 501, 742
1309, 4213, ° 410, 410, 494, 274, 274 387. 243. 243, 315, 789, 789. E00. 2119. 2139, £33,
3238,  2250. 290, 299, 500 tas,  1aa. 513, 188, 1B&. 384, 558, 533,  840. 1132, 1142, 2345,
2362, 578, 28, -{az2. 438, 44, - -e1. 422, 37, -81. 303, {i3. -37s.  S7s. 3450 2583, 1533
1800, 119, 12, -133, 323, 22, -95, 337, 17, -85, 218. 52, -230. 335, 172. -siz, 13si,
C 552, 298, 18, -14, 307. 3. -2, 325, 14,  ~4, 213, 31, -13. 324, 151, 5, 1357,
. 343, 277, 19, 3, 110, 18, 5. 330, 13, 1, 285. 37, PRy 131, 50, 1347,
L : 343, 357+ 4, 3. %19, - 17, 1d. 340, i, - 5. 220, 310 18, 335 $30. B3, 1430,
327. 225, 14, 4, 323, 1s, 7. 347, 9. 2, 222. 23, g, 351, 113, 59, 1347,
HEAN RUNDEF YEAR
327, 224 14, 4, 7 327, 15. 7. 334 9, 2. 224, 24, 8. 358, 115,  5%. . 1468,
135, 326, 14, i, 330, i5. &, 3504 10, 2, 22, 28. &, 184, 115,  55. 1853,
333, 258, 18, 13,  3aa, 19, 13+ 373, 11. 8., 231, 33, 24, 189, 151, 124, 1737.
Eo0l, 284, 83, &3, 467, &4, 44, 439, 40, 4D, 274 31 121, 510, S0l  S01. 2290,
1409, 4213, 410, 410, 400, 274, 274, 7i3. 263, 263, 384, 739, 78%., 800, 2l19, 213%. 2555,
2228, 2250, 290, . 296, 400 146, 135, 859, 184, 84, 384, 558, 558, 500, 1132, 1142, 2545
+ * . . 1 . = ¥ . - . . [ -23%. * v - ] ]
fgs 3% ©oCig B 3. W 8% N T ¢ 142, 2333 3 19 3% L
542, 298, 10, =14, 307, i5. =2, 472, 14, =3, 2L3, al.  -12. 321, 151, & 1357,
343, 277, 19, .3. 310, 18, 5. &74. i3, 1, 215. 37, i 17, 111, 50, 1437,
343, . 257, 18, 7, 319, 17, 10, 487, 11, 5. 220, 33, YG. 343 130, B3, 1490.
327, 235, 14, 4, 323, 15. 7. 693, 7. 3, 232, 8. . 351, 15, 39, 1547,
2 IRRIGATION DEKAND = 7919 AC-FI/YEAR :
. FISHERIES DEMAND = 3040 AC-FT/YEAR
WASTE = 1100/YZAR
. .




EXISTING SYSTEM (STORAGE = 3341 AC-FT) _ : ’ . .o ) .
THREE 1 IN 8 LOW RUNOFF YEARS

DOBBIN-WEST JACKP INE “PAYNTER © o IstaMt " LAMBLY -

L] ) .

; H DEHAMD SUB-BASIN RES | RES I RES 1 RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 RES 4 RES § RES 3 RES 5
Lo INFLOW INFLOW AS STORAGE INFLOW aS STORAGE IHFLON AS STORAGE INFLOW A8 STORAGE INFLOY AS  STORAGE
Lo

REAN RUNDFF YEAR
317, 224, [ 2. 600, 15, e 9920 . 2. 384, 28. 8. 800, 1%, 5%, 2343,
I35, 228, 14, 3 400, 15, &a 792, 10, 24 334, 28, LT 890, E15. 55, 20435,
343, 298, 18, 13, 400, 1%, 15, 292, 11, 8. 384, 33, 24, 890, 151, 124, 2565,
501, 284 63, 483, 400+ b4, &4, 992, 40, 490, 384, 121, 121, 890, 501, 501, 25635,

YL R N O I
28, . 0 a . + . . . . * 358, 8. 00, 1142, 1142, 383,
2362, 478, . =142, 458, A4, =91, F01. ' -81, 303, 112, =225, 5735, 334, .~582, 1983,
1800, 337. 12, =134, 323, 22, 9% 805, 17, ~83. 218, 92, =240, 335, 172, -&32. 1351,
582 298, 10, =14, 307, 194 =2, 104, 14, 4. 213, 41, =12, 323, 151, &, 1357,
443, 277 19. 3 310, 18, Se 807, 11, 1. 213, 37, 44 327, 141, 50, 1407,
343, 237 18, b 319, 17, 10, 812, 11, S5+ 220, 33 1&. 343, 134, 83, 1499,
327, 225, 14 4, 323, 15, 7. 824, P 2 222, 28. g, 331, 115, 5%, 1349,

HEAN RUNOFF YEAR
. 327, 2258, 14, A, 3227, 13, 7, 833, % Y 224, i 8. 54, 115 39, 1408,
} 335, 224, 14, 3 330, 13. b 83%. 10, 2. 225, 28, - 364, 185, 53, 14463,
LTER 298, 18+ 13, 344, 19, 15. 855, 11, 8. 234, 33 24, 38%. 151, 124, 1739.
501, 984, &3, 43, 407, b4 &4, FEP. 40, 40, 274, i1, 121, 5t0, 501, 20k, 2290,
140%., 4213 416, 410, 400, 274, 274, 992, 263, 263, 384, 782, 787, B00, 213%, 2139, 25635,
22728, 2250, 290, 290, £00. 146, 144, 992, 184, 184, 384, 558, 598, B0, 1142, 1142, 254635,
2342, 578, 26, =142, 438, 44, -21. 701, 37 -81. 303, 112, 223, S73 344, -5B2, 1983,
1800, 339, 12. =134, 323, 22 =95 806, 17, -83. 28, 2. -240, 333, 172, =-832. 1351,
362, 298, 10, -16, 307 19, -2 204, 14, =4, 213. a1, =12, 323, 15k, 4, 1357,
443, 277, 19, 3. 310, 18, 3 B0Y. 13, i. 215, 37, 4, 327, 141, 30, 1407,
343, 2574 ig, P 31%. i7. 10. 817, 11, S 220, 331, 15, 343, 139, 83, 1490,
327, 225, 14, 4. 323. 135, 7 825. 3 2, 222, 28, g,  3I51. 115, 5¥. 13947,
LDR RUNOFF YEAR ( 98.11% OF MEAN)

274 121, 12, -9 314, 9 -84 81g. Fe -9 212, 16. =25, 324, 87, ~48, 1302,
335. 121, 124 =10, 304. % -8, 810, &, -9. 203, 16, 26, 259, &7, -51. 1452
343, 140, 15. ~4, 301, 11, 4. 808, 4. —& 197, 1%, =17, 202, BB, -13, 1437,
501, 29, 91 51, 352, 7 37, 843, 234 23, 220, 70, 70, 332 291, 291, 1730,

1409, 2259, 333, 333, 600, 15%. 199, 992, 153, 133. 373, 438, 458, 800, 1243, 1243, 2353,
2228, 1207, 236, 134, 600, 85 3 992 108, 37, 3844 324, 120. 800Q, 644, 102, 2545.
r 2342, &4 15. . -18%. 413, 28, 134, 858, 22, -118. 2684, 63, -335. 4565, 200, -B?7. 14656,
1890, 182, 7+ =135, 250, 13. -~ii7. 741, 10, -103. 142, 30, ~293. 172, 100, -790. 876+
Ta2. 160, . ~34, 226, 11. -21, 720, 8. =20, 142, 24, =37 115, 5. =133, 742,
443, 149, 14, ~i4, 212, 10, -id. 707. : -13. 129, 22. =37, 78. 82,4 =80, LLED
RLEN 138, 135. -3 204, 14, =7 708, - -84 125, 19, =22, 54, Jhe =37, 623,
327, 121, 12, =% 197, P -8, 693, 3. =% 112, 14, 23 31 574 -46. 579,
LOW RUNDFF YTAR ( 38.1t% OF HEAM) :

27 121, - 12, -2, 188, P -84 683, S -Fe 193, 16, =25, b4 &7, 45, 532,
335, 121, 124 =10, 179, P =8, 676, &y - % 94, 16, - 0. 674 ~71, 452,
343, 150, iS. =4, 175, 11. =4, 673, b ~8 27, 17. Q. 0. ag, =30, 431,
391, 529 5i. 51, 226, 37 37, 710, 23, 23, 111, 70. 70. 70, 291, 291, 722,
1409, 2239, 333, 333, 939, 15%. 159, 257, 153, 153. 243, A58, 458, 329, 1243, 1243, 1945,
2228, 1207, 234, 134. 600, 35. 3 872, 108, 37, 300, 324, 120, 64%, 664, . 20468,

2342, 364, 15. -1i83. 415, 24, -134, 734, 22, -118. 182, 85, -~333. 314, 0. -BFF. 1148,
1804, 182, 7. -135, 260, 13. -1i7. 821, 1¢6. -103. 784 30, =293, 24 100, -790, 378,
3424 150, b 34, 225, 15 -21, 500, g, -20. a8, 24, “2ts Q. g8, 149, 209,
443, 149, 15, 14, 212, 10, ~-13. 587, 8. -13. A3, 22, 0 'Y B2, =1il7. F2.
343, 138, 15, =& 2046, 10, =74 981, b4 -8, 37, 19. 0 'Y 76, -39, 33,
327. 121, 12, ~24. 182, ' ~20. 341, T -24¢. 17, 15, 0. Q. &7 =33, 0.
LOW RUMOFF YEAR ( SB.11% OF HEa)
327, ' , =44, 138. T =34, 929, 9 =17 0. 16, G, 0 &7 0, 0.
335, 12t 12, BEN 80, 9. =47, 478, b O Q. 15, B 9 &7, 0. G»
343, 160, 15, =24, Sé. 11+ =20, 454, b 0. 0. 194 0. 0, ag, 0. O
30t 929, 51. 31, 107, 374 37, 493, 23, 23. 23, 79 70, 704 291, 91, 291,
14079, 2259, 333, 333, 444G, 15%., 13%. 454, 153, 153, 1756, 458, 458, 329, 1243, 1243, 1534,
2228, 1207. 234, 134, 574, 85, 4598, 108, 374 213, 324 120, 9, 464, 2. 1538,
23482, . 15, -18%5. 389, 26, 134, 923, 22, -118, B 63 ~335. 34, 200, -89%. 737
1800, i82, 7v 178, 211, 13. -133. 388, 10. -94, 0 30, -—314. 0, 100, =737, G
562, 180, 6, =151, 60 11, -~114, 274, B G '8 24, 0. Q. ag, o 0.

443, L4%. 16, =60, Q. 10, 27 177, 8, 0. D 22, Q. 0, 92, O 0,
343, 138, 15, . Q. 104 -80. 97 be 'Y 0. 1%, 0. 'N 7d. Os 0.
327, 121, 12, 0. 0. 9. 97 0. S 0, 0, 14, 0. 0 a7 0. 0.

HEAN RENOFF YEAR

327, 226, 14, i A 135, g 7. 1 24 2, 28, 3, g 113, 57, 59,
335, 226 14, 3. 7 15, -7} 13, 19. 24 a4, 284 by - 14, 115, 53 114,
343, 298, 18, 13. 21. 19, 13, 29 . 11, 3. 124 33. 24, 38, 131, 1284 231
SOL. 9R4, 63, 53, 83, 64, &4, 7?34 40, L 92, 1214 121, 159, 301, 501, 742,
1469, 4213, 410, 314, 174, 274, 274, 367, 253, 243, 315, 78%. 789, 800, 213%, 2139, 2343,
2228, 2250, 290, 290, 5G9, 144, 144, 513, 184, 183, 134, 558, 558, 800, 1142, 1142, 2555,
2352, 678, 24, -—142, 458, . =71, 422, 37, -81. 303, 112, =229, 573 d44. -3B2., 1943,
800, 337, 12, -134, 323, 22, =93, 327, i7. -85, 218, =240, 333, 172, =632, 1351,
542, 298, 10, -14. 307 1%, =24 329, 14, -4, 213, 41, -12, 323, 151, &y 1337,
443, 277, 19, 3. 315, 18. e 330, 13. 1 2135, 37. 4. 327, 141, 50 £337.
343, 237, 18. P 3i7. 17+ 16, 340, i1, 3 220, 33, ié, 343, 130, 83, 1470,
3272, 223, 14. 4, 323, 15 7 347, . 2, 222, 28, 8, 351, 115, 39 1349,

at - . -
KEAN RUMOFF YEAR . ™
7 225, 4, 4. 327, 15, 7o . 334, Fe 2, 224, 24, a. 338, 115. 59. 146408,

315, 2264 4. 34 330, 15. b 360, 10. 24 226, 28, &, 364, 115, 53, 1643,
343, | 298. 13, 13, 344, 19, 15, 375, L1, a2, 234, 33, 24, 389, 13t. 126, 1789,
301, 284 63, 43, 407, &4, &4, 439, 40 40, 274, 121, 121, 910, 301, 501, 2297

. 1409, 4213, 414, 410. 600, 274, 274, 713, 2463, 263, 384, 789, 789, 800Q. 2139, 2139, 2543,
22248, 22350, 290G, 290, 800, 144, 144, %7, 186, 184, 384, 558. 558, 800, 1142, 1142, 2555,

362, 578, &, =142, 458, 44, =91, 76%.. 37. -Bi. 303, 112, =223, 373, 344, -332. 1783.

1800, 339, 12, -134. 323, 22+ =93, 474, 17. “83 218, 2, -240, 333, 172, - -632. 1331,
) 298, 10. -14. a0/, 19+ - 872, 14, -4, 213, 41, =12, 323, 151, b4+ 1337

443, 277, 1%, 3. 310, 18, 3 574, 13, 1. 215, 37 4. 327+ 134, 50, 1407,
343, 257, 18, 7 317, 174 104 687, 11, S 220, 33, 14. 343, 130, 83, . 1490,
327, 225, 14, 4, 323, 15, 7 593, . 2. 222, 28. « 351, 1135, 9. 1347,

- IRRIGATION DEMAND = 7919 AC-FT/YEAR

FISHERIES BEHMAND = 3040 AC-FT/YEAR

WASTE = 1100 AC-FT/YEAR

e ) . -



EXISTING SYSTEM (STORAGE = 5341 AC-FT3 .
. SINGLE 1 IN &5 LOW RUNOFF YEAR _ .
DOBBIN-WEST JACKPINE PAYNTER _ 7 ISLAHT

DENAND SUB-BASIN RES 1 RES 1 RES 1 RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 RES 4
INFLOW INFLEW -AS  STORAGE INFLOW a3  STORAGE  INFLOW &S STORAGE INFLOW A5  STORAGE
jé HEAH RUHOFF YEAR .
1l 31t 224, 14, -0 £00, 15, j: 992, P 3. 384, 28, 11, 809,
! 3i8. 226, 14. 9 500, 15. 8. 292, 10. 4. Jea, 28,4 19. 844,
& 324, 298, 18, 13. 600, 19. 17, 292, 11, 9 394, 33, 28, 800,
454, 86, 63, &3, 800, 64 &4 992, 40, 40, 384, 121, 121, aco,
. 1208, 4213, 4104 410, 400, 274, 274, 992, 263, 263, 384, 789, 789, 80D,
g 18487, 2250, 290, 290, 600, 145, 144, 292, 184, 184, 384, 558, 338, B8O,
H 1977, . 26, =104, 496, 44, -604 232, 374 =54, 330, 112, -148. 632,
i 1517, 337, 12, -104. 370, 22 =72 B&0. 17, ~&3. 265, S2. ~184, 457
HeoE R odr R TR ode W Ch o B
324, 237, 18. i1, 3%9. 17, 12. 849, i1, de 273, 33, 19. 495.
311, 223, 14, & AQLw 15. 3. 888, P 3. 276, 28, 1t. 308,
i HEAR RUNOFF YEAR
! 311, 226, 14, & 404, 15, 8. 894, s 3 279, 28, 11, 517,
314. 224, 14, S 411, 15, B, 004, 10. 4, 283, 28 10, 524,
324, 298, 14, 15, 437, 19, 17 921, 1t. 2. 292, 13 24, 3%
434, 984, 463, 53, 499, &4, b4, 793, 40, 40. 332, 121, 121, &75.,
1208, 4213, 410, 410, 500, 274, 274, 292, 243, 263, 3ga, 789, 78%. 800,
1867, 2250, 290, 290, 600, 144, 144, 252, 1946, 185, 384, 298, 5o, 200,
19774 478, 26. ~104, A?6. 44, —-40, 932 374 =54, 330, 112, -i4n. 632,
1517, 339, 12, =106, 390, 22, =72 B840 17, -554 265, 32. -184. 4467,
g14. 298, 10. =12, 379, 1%, 2. 842, 14, =1, 264, 41. =2 447,
417, 277, 19. ' 384, i8. 7 348, i3, 3. 267, 374 2. 476,
324, 237 18 11, 375 17 12. 880, 11. b 273, 33, 19, 495,
311, 225, 14, . 401, 135, 8, 843, » 3 276, 28, 11, 506+
1949 RUNDEF YEAR ( 31.,42% OF HE&N)
f . . 19, . 5. -la. 872, 3. =15, 241, . -43. 483,
318, 54, & =20, 351, 5. -1&. B854, 3. =13, 244, 9. 44, 4AL9,
324, 72, 8. 17, 344, - =14, 842, 3. ~14, 231, 10, =49, 377,
454, 237 23, b 350, 20, 3 243, 13, =3 229, 33, =3 374,
1208, 1014, 180, 141, S1t., Bb. 71, #1504 83. 59, 298, B, 209, 583,
1867, 542, 128, ~Je o0&, 464, ~40, B33, o8, —-34. 264, 173 =904 494,
1377, 143, v ~173. 333, 14, -~131. 724, 12, -115. 148, 35, =324, 186,
1517, 82, 4, =140, 193, 7y =108. 616, 5. -95. 53. 14 —144, Q4
v 72 3 =75 ii4, -8 =40, 8954, 4. 53, Qe 11, 0. 0,
417. &7, 8. -114, 04 & =142, 394, Ay 0. 0. 12, 0, N
324, 42, 8. ' 0. 9. -195. 192, 3. B, 0. 10, G Qs
311, 24 L3 Q. Q. 3. -198, 1. 3. Qs Qe P 0. 0.
HEAN RUNOFF YEAR
311, 226, 14, - b 15, 3, 10, 7. 3 3 28, 11. i1,
318, 224, 14, I ii, i3. 8, 17, 10. 4. I 28, 10, A
324, 298, i8. 135, 25, i9, 17,4 34. 1%, 74 14, 33. 28, 43,
494, 984, 63, 53, 87, 44 54, 8. 40, 40, - 121, 121, 167,
1203, 4213, 410. 410, 49, 274, 274, 372, 263, 263, 37, 78%. 789, 800,
1947, 2230, 270, 290, 400, 144, 144, 318, 184, 185, 384, 538, 958, 8OO,
1%77. £78, 26, -104, 496, 44, =50, 438, 37. ~34. 330, 112, =148, 652,
1517 139, 12, -104. 3704 22, =72 384, 17, ~63, 245, 52.. -184, 449,
S14. 298, 104 -12. 379, 19, 2. 3a8, 14, -1, 244, 41, -2 487,
417 277 i9. . T 384, 18. 7 393, 13, 3. 287, 37, 2. 4744
324, 257, © 13, . 11, 395, 17, 12, 404, 11. -0 273, 33 19, 4935,
311. 225, 14, 6y 401, 15, 8. . 414, P 3 274, 28, i1, 50&.
HEAN RUNOFF YEAR )
311, 274, 14. -0 406, 15, 84 422, P 1. 27%. 28, 1. 517,
e, 224, 14, Se  A4il. 15. 8. 430, 10, 4, 283, 23, 10, Sio.
324, 298, 18, 13. 427, iv. 17, 447, 11. P 292, 33, 28, 254,
454 786, &3, 53, 4894 44, a4, oit, 40, 40, 332, 121, 121, 875,
1208, 4213, 410. 410, 400, 274, 274, 785, 263, 263, 384, 789. 78%. 300,
1867 2250, 290, 290, 500, 146, 144, ?31. 184, 184, 384, 508, 393 200,
1977, . 24, ~104, AR4 45, =50, 871, 7 =34, 330, 112. -t43, 432,
1517, 337, 12, -i04, 370, 22, =72 799 17, ~&3. 245, 32, -184. 469,
514, 278, 10. ~12. 379, 19. 2 801, 14, -1, 2464, 41, -2 467
417, 277, 19. . 384, i8. 7 BO7. 13 3 267, 37 7 474,
324, 257, ig. 11, 393, 174 12, 817, 11, & 273, RED 19, 4934
311, 225+ 14, & 401, 15. 8., 827, T 3. 2748, 28, 11, 506,

£ IRRIGATION DENAND = 4481 AC-FTI/VEAR
FISHERIES DEMAND 3060 AC-FI/YEAR
WASTE = 1100 AC-FT/YEAR T

n o

I

[T ]

[l ]
Pt s etk o L] et bt L) et bk et
b i o S e e (A
LA S ekt B3 Ik RI~G V- LA0A

Ay m e e ow e

- h)
T e et b e (S b ] ot bt
Ll L R I T, R L)

LAHBLY
RES 5 RES 5 RES 5
A3 STORAGE
48. 2547,
44. 2345,
137, 2365,
301, -23545.
213%., 2965,
1142, 2363,
-370. 2193,
-474., 1719,
J2. 1751,
84, 18135,
?3. 1904,
48, 1774,
68, 2044,
&4, 2108,
137, 2245.
501, 2563,
2139, 2543,
1142, 2343,
~370. 2133.
=474, 1717,
32, 1751,
54, 1813,
93, 1908,
68, 19754,
-103. 1871,
-10%. 1742,
-91, 14&7%,
33. 1709,
546, 2273,
-370. 1943.
-339. 1014,
=840, 174,
-176, [+ 8
' 0.
0y Q.
G. Q.
48, 63,
&4, i33,
137, 26%.
501, 778,
213%. 2350,
1142, 2345,
-370. 2173
-478, 1719,
32, 179Ls
44, 1815,
3. 13708.
&8, 1978,
48. 2044,
&4, 2103,
137. 2243,
501, 2353,
213%, 2545.
1142, 2545,
-370., 2195,
=474, 1717,
£2, 1701,
44, 1813,
93. 1708,
&8, 19745,

FLOW

[ E =Py UL P 4]

PR R R A A

B4



7 BS
EXISTING SYSTEM (STORAGE = I34L AC-FT)
T i - _ TWO 1 IN 20 LGOW RUHOFF YEARS -
i - - . DOBBEIN-MNEST . JACKPINE ’ PAYNTER . 1SLANT LAMBLY
DEMAHD SUB-RASIN RES 1 RES 1 RES 1 RES 2 RES 2 RES 2 RES 3 RES 3° RES 3 RES A RES 4 RES 4 RES 9 RES 3 RES 5
INFLOW INFLOW AS STORAGE INFLOMW STORAGE INFLOW AS STORAGE INFLOW AS STORAGE INFLOW AS STORAGE
MEAN RUNOFF YEAR -
311, 226, 14, & 600, 13. 8, 992, 9. 3. 184, 28. 11. 800, 115, 48, - 2563.
314, 2244 14, D 400, 15, . 8 992, 10, 4, 384, 28, 10, 800, 115, 44, 25435,
321. 298, 14, 15. 600, 19, 17, 992, 11, Fe Ja4, 33. 28+ 800, 151, 137, 2565,
454 PB4, 43+ &3, - 400, &4, 44, 992, 4G, 40, 3Ba. 121, 121, 300, 301 501, 2545,
1208, 4213, 410, 410, 600, 274, 274, 992, 243, 2563, 3ga, 789, 789, 800, 2139, 2139. 2565,
t 1847, 2250, 294, 2920. 490, 144, 144, 992, 186, 1846. 384, 558. 358, 800. 1142, 1142. 2543,
7 1977. &78. 26, =104, 496, » =504 932, 37. -34 330. 112, -148. &332, 344, =370, 2193,
{ 1517, 3139, 12, ~—104. 320, 22, -72. 850, 17. -&5. 245, 32, =184, 467, 172, =476+ 17219,
i 314, 2%8. 10. -12, 379, 19, + 862, 14. ~1a 264, 41, =24 447, 151, 32, 1751,
I 417 277, 1%, 3 384, 18. 263, 13, I 267 37, P 474, 148, &4, 1815,
324, 257 ig. 11, 395. 17+ 12, . 880. 11, b 273. 33. 19. 493, 130, 23, 1903,
3L 2235, 14, &, 401, 15, a4 EL P 3 2745, 28, it. 504, 1135, 48, - 1%74.
HEAN RUNGFF YEAR .
t 311, 25, 14, & 406 ia, B8 894, e I 279 28, 11, 517, 115. &8, 2044,
L 314, 224, 14, 5 411 13, B 204, 14, 4, 283. 28. 10. 524, 115, &4y 2148,
324, 278, 18. 15. 427, 19. 17, ' 11, 2 2924 33. 28, 3354, 151. 137, 2245.
454, 286 63, &3, 439, 64, &4, 983 40, 40, 332, 121, 121. &75. 501, 30k, 2545,
1208, A213. 414, 41Q. 600, 274, 274, 992, 2463, 263, 384, 789, 787, 800, 2139, 213%, 23543.
18467, 2250, 2940, 290, 60¢, i44, 146, 992, 184, 186, 384, $59B. 358, 800, 1142, 1142, 25435,
1277, 478, &, =104, 498, 44, =504 932, 37, ~-54. 330. 112, -148, 457 344, =370, 21%5.
1517, 339. 12, =146, 370, 22, =72 840, 17, =43, 263, 52, =184, 456%, 172, =476, L1719,
514, 298, 10, -12. 379, 19. r 862, t4. -1, 2484, 41, =2 447, 151, 32, 1731,
417, 277, 1%, T 284, 18. 7. 868, 13. 3. 267, 37, e 4748, 141, 44, 18153,
324, 237, 19. 11, 395, 17. 12, 4890, 11, & 273, 33, 19. 493, 139, 93, 1908,
311, 225, 14, & 401, 13. 8. 888, 2. 3. 276, 28. 11, 504, 115, &8, 1976,
LOW RUNDFF YEAR ¢ 44-201 OF HEAN)
311, Bb. -14. 387, 7+ ~t1. 8727, 4, ~12, 264, 12, =33, 473, 51, ~73, 19203,
318, B84, ?- =14, 373, 74 ~12, 8463, 4, =12, 232. 12, =34, 439, al. =74, 1827,
324, 114, 11, =10, 343, 8. =B 834, D -10,. 243, 15+ =27 412, &7 -49. 1772,
454 377+ 39. 394. 28. 224 879, i8. 12, 2559, 33. 33. 450, 221. 179, 1937,
1208. 1610, 254, 234. 400, 121 121, 992, 114, 114, 371, 347, 34%. 797 745, 945, 25363,
1847, 8560. 17%. 79, 500, 49, -14, 974, 82, 12, 383, 247, AT 840. G035, -4%, 205146,
1977, 239, 11, -160. 4490, 1%, -118. 833, 15, -104. 279, 90, =274, 506, 152, =793, 1724,
1517, 129, 5. =133, 304, 10. -~iot, 757, B ~90, 18%. 23, -234, 252, 74, =487, 1037,
514, 114, 4. =34, 271 8. —24. 733, &, =22, 158, 18, ~42. 190. &7 ~133. BB3.
417. 104, 12, =19, 252, . -17. 714, & -5, 152. i T-N =44, 144, 42, . -10%. 773,
324, b 11. -12, 240G, 8, e 705, 3. =11, 141, 13, -31. 113, 527 -&7, 708,
311, 86, Fe -14. 224, 7. -11. 474, L ~12, 129, 12, -33. 8l. St -73. 433,
LOW RUNGFF YEAR  44.20% OF HEAN) )
I11. 86+ S -14, 213. 7. ~11. &83, . 4. -12, 117, 12, -33. 43, 51, -731, 542,
318, 8é. e -14. 198. 7. -12. 471, 4, - =12, 103, 12, =34, 14, 51, ~74. 488,
324, 114, i1, =10, 188, 8.° -8. 453, I =10. Fée 15. “14, LD 67 -&2. - 423.
454, 377, 3%, 31. 220y 28. 22, 485, 14, 12, 168, 33. 38, a8, 221, 179, 603,
1208, - 1510. 254, 254, 473, 121, 121, . BOG. 1ié. 114, 224, 349, 347, 387, 945, 745, 1542,
P 1847, 860, T 179, 7% 532, &3, ~1&. 7720, 82. 12, 236, : 247, 435, 432, 365. 49, 14399,
1277, 25%, « =140, 392, 19, ~118, &72. L6, -104, 132, 50, -2%4. 138. 152, -793. 707,
13917, 129, » =172, 220, 10, -132, 540, 3, ~117. 15, 23. -~ii8. i 74, =707, +
. 114 4, =139 &1 g, -122, 418. b =13, Qs 18. Q. 0. &7, G. Qe
417, 104, 12, =41, N 8. =133, 272, [-%% 0. O 14, L G 62, Q. 0.
324, 98, i1, 0. Q- g, -13%, 142, BN Q. G. i3, Q. 0. 37 [ O
311, 86, P . Q. 7. =142. ~0e 4, 0. . 0. 12, 0. Q. 51, 0. 0.
MEAN RUMDFF TEAR
J11. 228, 14. b -3 15. g, 8.- P 3. 3. 28. 11 i1, 113, 48, &8,
318, 224, 14, S i1, 15 8. 15, 10, 4. 7. 28, 16, 21, 115, 64, 133,
324, 293, 18, 159, 24, 19, 17, 32, i1, N 14, 33, 28, 48, 151, 137, 287
454, 98BS, - 43, 63. 89, &4, &4, 98, 40, 40, S5, 121, 21, 169, 201, 501, 779,
L208. 4213, A10. 410, 499, 274, 274, 370, 2563, 2563, 319, 729. 78%. 200, 2139, 2139, 2545
1847, 2230. 290, 290. &500. 144, 144, 314, 184, 186&. 384, 5938, 358, 840. 1142, 1142, 2343,
1977, 678, &, =104, 496, 44, =50, 457, . =34, 3340, 112, -348. &32. I44, =379, 2199
1317, 3139, 12, -104, 370, 22, =72 384, 17 ~63. 2465, 32. -184. 459, 172« -475, 1717,
§i4. 298. 1G. -i2. 379, 19. 2 386, 14, ~-1. 244, 41, -2 447, 15t. 32, 1751,
417, 277+ 19+ 3 384, 18, o 394, i3. 3. 267, 37. P 474, Eal, &3+ 1815,
324, 237, 18, 11. 325, 17, 12, 404, 11, b 273, 33, 194 493, 130, 93, 1908,
311, 225, 14, [-18 401, 15, 8 413. L 3. 274, 28. 11. 08, 115. 68. 1976,
MEAN RUNOFF YEAR
i1, 224, 14, by 4G4, 15, 8. 421, 2. 3 279, 28, 1. 517 115. 58, 2044,
3ig. 224, 14. Se 411, 15. 8. 428, 10. + 283, 28. 10, 926, 119, 44, 2108,
324, 298. 18. 15, 427 19, 17, 443, i1, 7. 292, 33. 28. 954, 151, 137, 2245,
434, 786, &3, &3, 437, 64, b4, 50%. - 490, 40. 332, 121, 121, 473, 501, S91, 2545,
1208, 4213, 410, 410, &G0, 274, 274, 783, 263, 263, Ja4, 78%. 787+ 8§00, 2139, 2139, 2545,
1847, 2250, 290, 290, 600, 144, 144, 929, 184, 186, 384, S538. 398, 840, 1142, $142, 253483,
1977, 478, 26, -104, 474, 44, =40, ] 37, =34, 330, 112, =148, 852, 344, -37¢. 2173,
15317, - 339, t2, =104, 390, 224 =72 797, 17, -634 265, 92, -ig4, 449, 172, =476, 171%.
314, 298, 14, -12, 379, 19. Ze 799, 14, -1, 264, 41. -2, 457, 151, 32, 1731,
417, 277+ 19. D 334, 18, 7 804, 13. 3, 247, 37. 2. 474, 141, &4, 1815,
324, 257, 18, i1, 395, 17 1z, 8i7. 11. & 2723, I3, 19 495. 130, 23, 1708,
s, 225, 14, b 401, 15, 8. 825, » 3. 274, 2. it. & 115, &8s 1976,

X IRRIGATION DEHANG = 6481 AC-FT/YEAR
FISHERIES BEMAND 3060 AC- FT/YEﬁR
- WASTE = 1100 AC-FT/YEAR

nu



EXISTING %\r:Tru (ATARARF = ST4t AC-FT) ) . . : . BG
THHEE 1 IN 14 LOY RUNGFF YEARS . . .
DOBBIN-HEST JACKPINE - PAYNTER ISLAHT LAHBLY

DEHMAND SUB-BASIN  RES5 1 RES 1 RES |} RES 2 RES 2 RES 2 RES I RES 3 RES I - RES 4 RES 4 RES 4 . RES 5 RES § RES
IRFLOW INFLOW AS  STORAGE INFLOW AS  STORABE IHFLOM AL STORAGE - IMFLOW 55 STORAGE INFLOW - £5 STGR&BE
MEAN RUMOFF YEAR .
311, 248, 14, b 600, 15, 4, Ay P 3. 384, 28, 11. BOO, 113, 68, 25854
g 318, 226, 14, 3 400, 13 B. 993, 10, 4, 384, 28, tQ. 800, 115, b4, 25435,
- 324, 298 18. 15, 400, 17, 17, 952, 1. . 7 304, 33, 284 800, 151, 137, 2583,
454, 985, 63, 43, 600, b4, b4, 992, 40. 40, 384, 121, 121, 200, 501. 01, 25563
] 1208, 4213, 410, 410, 400, 274, 274, 992, 243, 243, 384, 789, 789, 809, 2139, 213%. 2535,
[ 1867, 2230, 2720, 290, 400, 1464 144, 292, 184, 1864 384, 958, 558, 8GO, 1142, 142, 2543,
P 1977, . 26, ~1Q4, 4964 44, ~&0. 932, . =54, 30, 1t2, -1a3, 4652, 344, =370, 2195.
i 1517, 117, 12. =10&. 370, 22, =72, 840, 17, “63. 245, 92, -184. 4467, 172, -476. 1719,
: 918, 298, 10. =12, 377 17, 2, 8342, 14, =1, 2464, 41, -2y 447, 151, 32, 1731,
417, 277+ 19, 3 334. 18, 7. 848, 13. 3 267, 37, 476, 141, 64, 1313,
\ 324, 257, 18, 11. 393, 17, 12, 480, 11. b, 2734 33. i9. 495, 130, 93, 1708,
ol 311, 225. 14. b 401, 15, . B&3. Fe 3 274, 28, 11, 504, 115, &8s 137,
1y
£ 0%
.i ) HEAN RUNDFF YEAR .
11, 225, 14, -3 404, 13, a. B95. T 34 279, 29, 11, 517, 115, 43, 2044,
318, 224, 14, S 411, 15. ) 704, 10, 4, 281, 28. 10, 326+ 113, 64, 2108,
324, 298. ig. 15+ A27. 19. 17. F21. 11, T 292, 33. 28. 554, 151, 137, 2245,
454, 78 &3, éd, 489, &4, a4, 283, 40, 40, 332, 121, 121, A75. 501, . 501, 23634
1208. 4213, 410, 410, $00 274, 274, 792, 283, 243, 384, 789, 789, 800, 2139, 2139, 258635
1847, 2250, 290. 290, 400, 144, 144, 992, 186, 184, 384, 558, 548, 8900, 1142, 1142, 2345,
1977, 678, 28, -104, 494, 44, =40, 32, 37, ~54. 330, 112. -148. £32, 344, -370. 21%3.
1517, 139, 12, =104, 390, 22, =72, B&0, 17, =53, 263, 52, .-184, 449, 172, =474, 1719,
14, 298, 10, ~-12, 379. 194 2, BE2, 14, -1. 244, 41, -2 447, 151, 32, 175%.
417, 277, 19. S 384, 18. 7 848, 134 3. 267, 37, P 474, 141, &4, 1813,
324, 237, 18, i1, 395, 17. 12, 880, i1, -8 273, 33, 1%, 495, 136, $3. 1908,
3it. 225, 14, 1 401, 15, [} B88, 2. 3. 276, 28, 11, 906, 115, 48, 1976,
LOW RUNOFF YEAR { 4Q2.%4% OF MEAND -
i1, 74, 10. =12, 389, s =10, 879. 4. -11. 263, 14, -2%. 477, 34, ~41, 1915,
318, 70, 10, -12. 377, o ~10, 8&8, S -10. 255+ 14. =30, 447, 544 -&4. 1851,
324, 130, 12, =7 370. 7. =&, 842, Ss -8. 247, 14, =23, 424, © 74 =33, 1818,
454, 429, 43, 41, 411, 3t 2¢. 871, 20, 18, 253, 57+ 54, 479, 245, 232, 2047,
1208, -1gd2, 281, 281, 5900, 134, 134, 292, 129, 129, 384, 384, 384, B0, 1047, 1047, 2565,
1847, 7%, 192, 110, 500, 71, 0. 792, ?1. 29, 334, 273, P4 B0O. 55%. 71. 2365,
1977, ©293. - 13, -153. 445, 22, ~113, 879, 8, -160. 284, T35, -282, 318, 1468, =757, 1898,
1317, 147, 4. =131, 313, 11, -9 780, B. ~88, 197, 23, -248. 270, 84, =649, 1140,
514, 130, 3. -34. 2580, @ =214 73%, 74 =204 1774 20, =57 213, 74, -137, 1002,
317, 121, 13, - =14. 264, P -13. 744, -1 ~14, 152, 18, 41, 172, 4%, =94, 208,
324, 112, 12. -9, 235, 8. -7, 735. . 3. -7 153, 15, ~26, 145, 64, =53, 4335,
311, ¥4, 10+ -i2. 243, 7. =10, 724, 4, -i1. 142, 14, -29, 117, 1N ~61. 794,
LOW RUNOFE YEAR ( 48.95% OF HEAN)
11. 98. 10, =12, 232, 7 =310, 216, . L =11, 132, 14, -29. 28, T =81, 733.
318, 93, 10, -12. 219, 7 =10, ACD O =10, 121, 14, =30, 5B, 96 -4, b6%,
324, 130, 12. =7 212, P =5, 599, 3 =8, 113, 16, ~23, I3, 74, =33 636,
454, 429, 43, 41, 253, 1, 29, 729, 20, i3, 131, 5% T4, 87, 243, 232, 8&7.
1208, 1832, 281, 281, 534, 134, 134, 243, 129, 1294 250, 384, 386, 475, 1047, 1¢47, 1913,
1867, f 199, 113, 640, 1. 863, . 23, 28%, 273, F5. o971, 53%. « 1785,
19277, 295, 13. ~-133. 443, 22, -113, 730, 18. -i00. 189, 58, =~282. 290, 148, 737, 1229,
13517, 147, be =131, 313, 11, -79, 4352, 8. -83, 102, 29 —243. 41, 84, -5649. 560,
514, 139, S =34, 280, ko =21, 4630, 7 20 82, 20, =41, G. 74y «133, 107,
417, 121, 13, =164 264, 2. -13. 613, 6 -14, 67 12, 0. Qs 6%, -139. 272,
{ 324, 112, 12, =9 255, - -% §07, 3+ =9 58, 14, 0. M 64, -80. 1922,
311, ?8. 10, -12, 243, 7. =10, 397, 44 -11. 47, 13, LB 0. 55, -90. 103,
LOW RUKOFF YEAR { 248,947 OF HEAND : .
311, 93, 10, =12, 232, 7 -10, 587, 4, -11. 37 14. Q. Q. Séy ~70. i3.
318, 984 10. =45, 187, 7 -3&. 331, N -33, I 14, '8 0 G6e -13. .
324, 130, 12, -4%, 144, P ~33, 918, 5. =3 Qe 1464 04 Q. FED Q. 0,
LFED 429, 43, 41, 186, 31, 2%, 547, 20 18, 18, 59, S4, 54, 243, 232, 232,
1208, 13832, 281, 281, 467, 134, 134, 681, 129, 129, 147. 384, 384, 441, 1047, 1047, 1279.
1967, 279, 19%, 110, 977 Iy 682, 2 174, 273, ' 334, 13350,
1977, 2934 13, -15%. 422, 22, -113, 34%. 18, -100. 748, 53. =282, 235, 168, =737, - 393.
1517, 147, & 174, 246, i1, -135. 434, 8. Y 0, 23, -285. 0. B4, -59l, 04
514, 1304 5. =~153. 23, ?e  -117, 317, 7s L G 20, ' Q4 74, 0s 0.
417, 121, i3. ~73. 0. P =87, 230, -0 b 04 18, 1N Q. 6%, G [
324, 112, 12, G [+ 3, -1o07, 123, 9. 9, g, 14, Q. 0. 64 Gy g
3il 98, 10. Q. 0. 7. =121, 1. 4. Qs Q. 14. Q. s 54, 0. O
HEAN RUNEGFF YEAR
1, 225, 14, b N 15, 2. 10, 9. 1. 3. 28, 11, 114 155, 48, A8,
318, 2264 14. 5 i, - 13, 8. 174 10. . 3. 7 2B, 1¢. 25, 113, 44, 133,
324, 298, 18. i3, 2. 1%, 17, 34, 11, 2 16,4 33, 28, 48. t514 137, 2462,
454, 984, .63, 63, 27, &4, 64, 98, - 40, 40, Sé 121, 121, 169, 501, a0, 770,
1298, 4213, A10. 410, 499, 274, 274, 372, 243, 263, 317, 787, JE7. 809, 2139, 21319, 2345,
1847, 2250, 290, 270 &00, 1454 146, Fig, 184, 186, 384, 558 553. 800, 1142, 1142, 2553,
187272, 478, 26, 104, 424, 44, -60. 458, 37 =31 330. 112, ~-148, 6324 344, -370. 2193,
1517, 337, 12, =106, 320, 22, =72, 3046, 17. ~&3, 283, 32,7 -184, 449, 172, —47246. 171%
J1i4, 298, 10. -12, 37%. 1%, 24 333, id, =1, 244, 41, =2 467 151, 32, 1751,
417, 2774 19+ S+ 384, 18, 7 395 13, Je 2474 37 P 4744 141, &4, 1213,
324, 257, 18, 11. 399, 17. 12, 408, 11. b 273, 33, 19, 493, 130, 93. 19908,
311, 223, 14, be A01. 13, 84 414, f 3. 276, 28, 11. 506, 115, 53. 1974,
HEAN RUVDFF YEAR - . -
311, 245 14, -0 404, 15, 8. 422, LD 3. 27%. 28, 11, 517, 113, 88, 2044,
3ia, 225. 14, 3 411, 15, g, 436, 10, 4, 283, 28. 10, 526, 1135, 54, 2108,
324, 293, 149, 15, 427, 19, 17, 457, 11. 7 292, 33, 28, 534, 151, 137, 22435,
434, 984, 53, 63, 439, b4, b4, Sti. 40, 40, 332, 121, i2t, 6735, 501, 01, 2343,
1208, 4213, 4i0. 410, . 600, 274, 274, . 783, 243, 263, 384, 787, 787, BOO, 2139, 2139, 25483
1847, 2250, 290, 290, 600, Las, 14d, 131, 184, 185, 384, 358, 5354, 800, 1142, 1142, 2345
d 1977, 478, 26+ =104, 494, 44, ~40. 871, 37 -54. 330, 112 -148, 6§52, 344, -370, 2193,
1517, 339, 12, -105, 280, 22 =72, 79%. 17, =53, 245, 52, ~i18B4, 489, 172, ~474. 1719,
514, 298, 10, =12, 379, 17, . 801, 14, ~1. 2564, qt. ~2.4 487 151, 32, 1751,
417, 277, 19, S, 384, 18, 1 807, 13, 3. 247, 37, 9 474, 141, &9, 1313,
324, 257 i8. i1, 395, 17. 12, 819, 11. LD 273, 33, 19. 493, 130, 23, 19048,
N 3. 276, 29, ¥ 306 113, 68, 1974,

31, 223, 14. S 401, 15, 8y 827,

IRRIGATION DEMAND = 4481 AC-FT/YEAR
FISHERIES DEMAND = 3060 AC-FT/YEAR
WASTE = 1100 AC-FT/YEAR



EXISTING SYSTEH { STORAGE = U341 AC-FT}

STHGLE t IN 1AJ LOW RUNOFF YEAR ) .
DOBBIMN-WEST JACKPINE FAYNTER : ISLAKT LANBLY

) DEHAND SUR-BASIN RES 1 RES5 1 RES 1 RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 RES 4 RES 5 ERES 5 RES 3
[ INFLBY INFLOW AS  STORAGE INFLOW AS  STORAGE INFLOW AS  STORAGE INFLOW AS  STORAGE INFLOW A5 STORAGE
E o KWEAN RUNOFF YEAR
Lo 301, 224, 14. 7. 490, 15. b 992, P 4. 384, 28, 13. 309, 115, 73, 2545,

307. 226, 14, &y &00, 15, 9 992, 10, 4, 384, 28, 12, 900, 1135, 70, 2563,
313, 298, 18, 14, &00, 19, 18. 992, 11, 10, 384, 33, 30, 800, 51, 143, 25465,
. 424, 7864 53, 43, 400, 64, b4, 992, 40 40, 384, 121, 121, 800, 301, 501, 2545,
5 1063, 4213, 410, 410, 500, 274, 274, 992, 243, 263, 384, 789, 782, 800, 2139, 213%, 2563,
; 1642, 2250, 290, 290, 400, 146, 144, T2, 186, 184, 384, 338, 3549, 80O, 1142, 1142, 2545,
i 1737, 678, 24, ~80, 920, 44, =41, 3L, 37 -37, 347, 112, =100, 700, 344, -239, 2324,
B 1341, 339, 12,  -88. 432, 22, -58. 893, 17, -33. 294, 52, =148, 332, 172, -379. 1947,
485, 298, . =7 A23, 19, 4, 897, 14, 1. 293, 41, 4, 955, 151, 42, 1994,
401. 277+ 1%, g 4304 18, 8. 905, 13, 4, 299, 37, 12, 263, 141, 73, 2067,
- 13, 257, 18, 12. 443, - 174 13, 718, 11. 7. 06, 33, 22. . 3%0. 130, 9%, 2148,
- 301, 225, 14, -0 449 . 15, N 927, Fe 4 310, 28, 13. 602, 115+ 73, 2241,
KHEAN RUNOFF YEAR . )
301, 224, 14, 7 A4, 1S5, Fe 936, 9. %, 313, 28, 13, 15, 1135, 73, 23135,
307, 224, 14. &, 482, 13. 2. 944, 1Q. 4, 318, 28 1%, 627, 115, 70, 23835,
313, 298, 18, 14, 478, 19. 18, P42, 11, 10, 328, 33 30, 637 151, 143, 2323,
424, 78 &3, 63, 541, &4, &4, 24 40, 40, 348, 121. 121, 778, 301, 301, 235635,
1043, 4213, 410, 410, 500, 274, 274, 292, 263, 2483, 384, 789, 787, 800, 213%, 2137, 2555,
1442, 2250, 290, 290, 600, 144, 144, 992, 186, 185, 384, 358, 558, 800, 1142, 1142, 2565.
1737, £78. 24, =80, 520, a4, ~41, 951, B -37. 347, 112, ~100, 700, 344, -239. 2326,
1241, 337, 12, -8B, 432, 22, -%8. 893, 17, =33, 274, + =148, 552, 172, -37%9. 1947,
485, 298, 10, -9, 423, 192 4. 897. 14, 1. 295, 11, 4 353+ 151, 48, 1996,
401, 277 19. g 430, ig. . 205, 13. 4. 299, 37 12, 9468 141, 73, 2049,
313, 2974 1. 12,4 443, 17. 13, 218, 1. 7 304, 3T, 22. 390, 130. 79, 2is8,
301. 2235, i4, . A49, 15, ° 927, 2. 4. 310, 28, 13, 602, 113. 73, 2241,
LOW RUMOFF YEAR ( 24.86% OF NEANY
01, 38. G -2t 428, 4, =17, 709, 2e =16, 294, 7. =48, 37, 2%, ~114, 2125,
307, 38. S -32, 405, A -18. 892, 2. -15. 277, 7 =47, 510, 27. -11%. 2003,
313, S0, b ~-20. 386, I =~1&. 879, 3, ~18, 262, 8. -44, 463, 38, —~167. 189%.
424, 146, 22, =4, 382, 16, -1 871, 104 ~8. 253, 36, —22, 444, 125. -18. 1£81.
1433, 708, 1435, 145, 487, 6B+ 8. 07, &3 39, 293, 195, 121, 5635 932, 324, 2207.
1642, 378, 101, =23, 4462, 34, ~&5, 244, 44, =42, 230, 139, -1i4. 451, 284, -411. 1794,
1737, iis. e —136. 304. 1i. =1i%. 723, 9. ~104, 145, 28, -2%7. 154, 84, -—B07. 788.
1341, 37 3. -120. 180, 3 97, 6249, A =88, 40. 13, =154, 0. 43, -733. 233,
483, 1 2. 38 122, 5. =44, 384. 3. =39 21, i0. ’ ' 38. -—233. Q.
401, A7, 7. =122, s 4. -152, 432, 3. =21, 8, P Q. 04 33, a, o,
313, 43, - B 0. 0. 4, -21&. 217, 3, . LD 3. Q. Q4 32, 0, O
301, 33, 2. 0. Q. 4 =217, =04 2 °| Q. 7. 0. 0. 29: Q. e.
MEAN RUNOFF YEAR '
224, 14, 7 e 15. b P T 4, 4. 28. 13. 13, 115, 73, 73
397, 226, 14, & 13, 135. b 17, i, 4. 8. 28. 12. 23, 115, 70, t41,
313, 298, 18, 14, 29 17+ 18. 35, 11, 10, 18, 33. 30, 33, 151, 143, 287,
424, 244, 63, 634 92, 54, &4, 97 40, 48, 8. 121, 121, 176, 501, 501, - 783,
1081, 4213, 119, 4140, 502, 274, 274, 373, 263, 263, 321, 787, 78%. 800, 2139, 2139, 72545,
1442, 2250, 290, 290, 400, 1464 145, 319, 184, 186, 394, 558, 558, 800, 1142, 1142, 2563,
1737, 4784 24, ~80, 526G, 44, -41, - 478, 37, -37. 347, 112, -1¢0. 700, 344, -239, 2325,
1341, 337, 12, ~88. 432, 224 -58, 420, 17, -53, 294, 52, -148. 332, 172, -379. 1947,
483, 298, 10. =% 423, 1. - 4. 424, 14, 1. 293, 41, Ay 555, 151, 48, 1995,
401, 277 . 19, 7 430, 18, 8, 432, 13, 4. 299, 37 12, 568, 141, 73, 2087,
313, 257, 3. - 12 443, 17. 13, 443, ’ 11, T 306, 33, 22, 390, 130, 9%. 2148,
3ol. 225. 14, by 449, 135, P 434, LD 4 310, 28, 13, 602, 115, 73. 2241,
HEAN RUNODFF YEAR

301, 226, 14. 74 454, 15 . 463, T 4, 313, 28, 13+ &i5. 115, 73, 2313,
307, 225, 14, & 462, 15, P 471, 10, 4 318, 28, 12. 627, 113, 70. 2383,
313, 2949, © 18, 16, 478, L7 18, 489, 11, 10, 328, 33, 30. 637, 151, 143, 23528,
424, 784, 63, 634 S41, &4, &4, S53. 40. 40, 348, 121, 121, 778, S01. 501, 23435,
1043, 4213, 410, 410, 400, 274, 274, B827. 283, 263, 384, 789, 789, 809, 21319, 2119, 25435,
1642, 2230, 290, 299, £00, 1456, 134, 373, 184, 185, 384, 998, 58, 800, 1142, 1142, 2543.
1737, 478, 24, =80, 520, 44, ~41. 932, 37, ~374 347, 112, =100, 700, 344, -239. 2328,
1341, 33% 12, ~88. 432, 22, -38. 874, 17, -93. 294, 52+ -148. 552, 172, -379. 1947,
483, 298, 19, -7 423, 17, 4, 873, 14. 1, 293, 41, 4. 355, 151, 48, 1994,
401, 277 7. g 430, 18. 8. 884, 13, 4. 299, 37, 12. 358, 141. 73. 2049,
313, 237, 18, 12, 443, 174 13. 899, 11, 7. 306, a3, 22. 590, 13¢. 2%, 21438,
301, 223, 13, b 447, 13, P 08, s A 310, 2B8. 13, 4602, 113, 73+ 2241,

* IRRIGATION DEHAHD = 9598 AC-FT/YEAR

FISHERIES DENAND = 3040 AC-FT/YEAR

WASTE = 1100 AC-FT/YEAR
~ ™




B8

EXISTING SYSTEM (STORAGE = 3341 AC~FT) R .
: TWO 1| TN 34 LOW RUNDFF YEARS

DOBBIN-WEST JACKPINE .- PAYNTER ISLANT LAHBLY

P I IR

i DEMAND SUR-BASIN RES { RES 1 RES 1 RES 2 RE§ 2 REG 2 RES 3 RES 3 RES 3 _RE5 4 RES 4 RES 4 RES 3 RES .5 RES 5°
i ) ENFLOW INFLOW AS  STURAGE INFLOW AS  STURAGE INFLO¥ AS  STORAGE INFLOW A3 STORAGE IKFLOW A5 STORAGE
. HEAN RUNDFF YEAR .

e, J91. 224, i4, 7 400, 15, P 992, P 4. 304, 28, 13, 800, 1135, 73, 2585,
i 307, 226, 14, -1 &£00, 15 T 792, 10, 4, SBAy 28, - 12, 800, 115, 70. 2585,
i 313, 298, ig. 14, 600, 17, 18, 992, 1i. 10, 384, 33 30, 809, 151, 143, 23563,

424, 86+ 63, 63, &40, 64, 44, 992, 40, 40, 304, 121. 121, 800, S0k, S50t 2043,
1083, 4213, 410, 410, 600, 274, 274, 992, 263, 263, 384, 789, 789, 8OO, 2139, 2139, 2545,
1442, 2250, 290, 290, 400, 146, 145, 282, 185, 184, 384, 558. 558, 800, 1142, 1142+ 235485,

. 1737, 678, 26, -80, 520, 44, -41, - 251, 37, =374 347, 112, -104. 700, 344, -23%. 2324,

Py 1341, 339, 12+ =88, 432, 22, -58. 893, 17, =33, 274, 52+ =148, 552, 172¢ =379, 1947,
i 485, 298, 1¢. ) 423, 1%9. 4. g9/ 14, 1. 275, a1, 4, 5355, 151, 48, 1995,

A01. 277 19, 7 430, 18, B+ 203, 13, 4, 297, 37, iz, 60, 141, 73, 2047,

313, 2597 18, 12, 443, 17, i3, 2?18, 11, 7s 304, 33, 224 390, 130, 99. 2148,

30L. 223, 14, by 44%, 15, T 27 v 4, 310, Fi: 13. 5024 115, 73, 2241,
MEAN RUNOFF YEAR .

. 234, 4, e 456, 15. P 936, % 4. 313, 28, 13, £330, 115, 73, 23135,
307, 226, 14, & Ab24 135, P 944, 1%, 4, 318, 28. iz, 427, 115, 70, 2383,
313. 298, 18, 15, 478, 19, 184 942, 11, 10, 328, 13, 30, 497, 151, 143, 2528.
421, 28 63, XN 941 . 44, 972, 40, 40, 348, 121, 121, 778. 501, 501, 2543,

1083, 4213, 410, 410, 400, 274, 274, 992, 263, 243, 384, 789, 7894 809, 2139, 2139, 2545,
1442, 2250, 290, 290, &00., 144, 146, 992, 184, i8é, 384, 958, 558. 800, 1142, 1142, 2563,
1737 578, v -80. 320, 44, =41, F3ls 37, ~37 347, 112, ~-100. 740, 344, ~23%. 2325.
1341, 339, 12, -B8. 432, 22, -5, 893, 17, -53. 294, 32, —148. 532, 172, =379, 1947,

3 298, D -3 421, 1%, 4, B?7, 14, 1. 293, 41, LD 9595, 151, 48, 1996,
451 277, 19, I 410, 18, ) g05. 13. 4. 299, 37 12, 568, 141, 73, 2069,
313, 237, 18+ 12, 443, 17 13, 7?18, 1%, 7. 306, 33, 2, 590, 130, 9%, 2168,
301, 225, 14, -8 447 15, 9 P27 P 4, 310, 28, 13, 402, 1135, 73, 2241,

LOW RUNOFF YEAR ( 38,20% OF HEAN)

' 71, 2 -13. 434, - -13. 214, -13. 297, 11, ~35, 387, 44, -83, - 2158

i 307, 71 . =14, 418, b+ =13, 201, =13, 284, 11, ~348. 531, 44, ~B6, 2073

313, 4. 19, =12, 403, 7 =10, 871, 4. =11, 273, 13, =31, 49%,. J&. -2, 2010
424, 312, 34,4 22, 428 24 15, 04, 1 g 281, 46 24, 523, 191, 179, 2140
. 1083, 1331, 219, 217, 400, 105, 105, 992, 190, 190, 321, 301, 301, 800, 817, a17. 2543
1642, 71k, 1535, 424 400, 54, -19. 973, 1. &4 3B4, 213, 7 B840, 434, ~76. 243%
1737, 214, 10, --142, 438, 17, -105, 848, 14 -924 292, 43. -242, 538, 13k, =706+ 1782
1341, 107, 5. -11%. 337, g, =90, 778, -0 =80, 212, 20, =227y 311, &b -613. 11579
483, 24 4. =35, 304, 7 =24, 734, ’ =22, 170, 14, &2 249, 58,- -157. 1012
401, 88. 10, -21. 283, 7 ~18. 735, S =17+ . 173, 14, A2, 200, 54. =118, 894
313, 81, 10. -14. 289, by -12. 724, A -12, 141, 13. =34, La7. G0 -78. gis
301. 71, 3 =15, 254, b =13, 71t 3 =-13. 148, 11, =35, 131, 44, -83. 734
LOY RUNOFF YEAR ( 38,204 OF HEAN)
Jgr, 71, B -13. 238, b, N 498, e 13, 133, 11. =35, P4 44, -83, 651,
397, 71, B, ~14. 222, G =13, 6834 4. =13, 123, 1i. -364 b 43, ~Bb, 563
13, P4, i0. =12, 280, 7 ~10. 675, 4. -11, 112, 13, ~31. 23, o8. =52, 503,
424, 312, 34, 22, 232, 24, 134 470, 15.. 7 119, 46, 24, 924 191, 129, 632,
1083, 1331, 21%. 219, 452, £Q3. 105, 795, 100. 100, 212, 301. 301, 354, 817, 817, 1450,
1542, 711, 155, 52+ o4, 284 =1%s 714, 71, & 235, 213, 27, 380, 435 ~74, 1373,
1737, 2t4, i0. -142, 371, 17. --1985. 671, 14, 924 133, 43, -242. 118, 131, 704, s467.
L1341, 107, S —141, 231, 8, -108, 564, -1 ~%3. 38, 24, -118, 0. &by -b47. Qs
4835, P4, 4, -148, 82, 7. -113. 449, b -39, Qs 14, . 0. a8, 0, .
301+ . 10. ~82. Q. 7. =143, J0B. S . b 14, 'Y Q. 94, O 0
313, g1, 10. ' 04 b, =149, 159. A 0, 0. 13, 0. Q. 00. 0. 0.
301, 71, B Qe 0. &, ~159, i 3. G- 0. 11. G, 0, 44, 0 o
HEAN RUNOFF YEAR
301, 226, 4. 7, s i5. P 9 e 4, 4, 28. 13. 13. 115, 731, 73
307, 224, 14, - 13. 135+ Fe 18. 10. 44 8, 28, 12, 294 £13. 70, 143,
313, 298, 18, 16, 29 19, 13. 35, 11, 104 18. 33, 30 594 131, 143, 287,
424, 986, 63, 63 92, b4 b4, 100. 40, 40, 58, 121, 121, 174, 01, 301, 788,
1433, 4213, 410, 410, 302, 274, 274, 374. 243, 2634 321, 787, 78%. 200, 213%, 2139, 2553,
1842, 2250, 290, 290, 600, 1446, 144, 520, 184. 134, 364, 358, 358, 800, 1142, 142, 2559,
1737 678, 264 ~80, 520. 44, =41, 479 37 =37 347, 112, -100, 7e0. 344, 239, 2328,
1341, 33%. 12, =88, 432, 22, =58, 421, 17. -53, 294, 52, -1ad, 932, 172, =379, 1747,
483, 299, 104 -9 423, L. A, 423, 14, 1. 293, 41. 4. 535, 151. 48, 1995,
401, 2774 19, 7 430, 18, 3. 433, i3. 4 297, 7. 12, 258, 14%. 73, 20567,
313, 37 18, 12, 443, 17 13, 445, 11. 7 304, 33, 22, 390, 130. §9. 2148,
; 341, 223, 14, & 147, 15, P 453 s 4, 319, 2B, 13, 602, 115. 73, 2241,
I3
BEAR RUNOFF YEAR
01. 2264 4. 7. 4546, 15, P 454, 7. 4, 313, 28. 13, 615, 113. 73, 2315.
307, 226, 14, b 462, i3, 7. 472, 10, 4, 3i4. 28. 12, &27, 115, 70, 23835,
314, 299, i8. 144 478, 19, 1g. 490, 1t. 10, 328, 33 30 5374 151, 143, 2329,
424, 784, 43, FED 241y S 44, 254, 40, 40, 358, 121, 121, 778, 301. 501, 2543
1043, 4213, 410, 410, 600, 274, 274, 828, 243, 243, 184, 789. 787 240, 2139, 213%., 25583,
1642, 2239, 290, 290, 490, 146, 146, 974, 186, ifé. 394, 333, 558, B0, 1142. 1132, 2553.
1737, 678, - =80, 520. 44, =41, 233, 37, ~37. 347, 112, =100, 790, 144, -23%. 2325,
1341, 339, 12, -88, 432, 22, =50, 873, 17, =53 294, o« =148, 352+ 172, -37%9. 1247,

. 298, 1a. =P 423, 17, ’ 879. 14, 1, 293, 41, 4, 399 151, 48, 19746,
401, 277, £%. 7 43G, 18, 84 887, 13, 4, 299, 37, 12, 348, 141, 73, 204%.
313, 297, 14, 12, 443, 17, 13, 700, 11, 7 304, 33 22. 5904 139, 9%, 2163,
3o1l. 223, 14, & 447, 3. 9. F0%. P 4, 314. 28, 13, 602, 115, 73, 2241,

N DEMANR = 95388 AC-FT/YEAR

@ AC-FT/YEAR

X IRRIGA

L

110
FISHERIES DEHAND
WASTE = 1 .

= 306
100 AC-FT/YEAR




‘Ev{ATING SYSTCR IOTORAGE + STAL AC-FT) - o o - B9
‘ O THREE 1 IN 21 LOM RUNOFF YEARS - '

. DUBBIN-WEST JACKPIRE PATNTER TSLAHT LAHBLY
T DEHAND SUB-BASIN RES 1 RES 1 RES 1} RES 2 RES 2 RES 2 RES 3 RES 3 RES 3 RES 4 RES 4 RES 4 RES 5 RES.3 RES 3
; INFLOY IRFLOW AS  STORAGE INFLOW A5 ETORAGE INFLOW AS.  BTODRAGE INFLONW AS STORAGE - INFLOW AS  STORAGE

HEAN RUNDFF YEAR ) .

1, 226, 14, 7 400, 15, Fe 92, 9. Ly 384, 28, 13, BOO. 113, 73, 2343,
3Nz 224, 14, N 400, 15, 9. 992, iC, 4 384, 28, 12. B0O, 1135, 70,  255%.
313, 298, 18, 164 400, 17. 19, 792, 1. 10, 384, 33, 30, 600, 131, [43, 2545,

7 424, 78B4, 63, 43, &00, b4, &4, 992, 40, 40, 384, 121, 121, 800, 50t 501, 2563,
1083, 4213, 450, 410. 5600, 274, 274, 992, 263, 263, 344, 789, 789, 800, 2139, 213%.. 2385,
1642, 2250, 290, 290, 6900, 144, 144, 932, 186. 186, 384, 358 558, B804, 1142, - 1542, 2345,
1737, ' 24, =80, 520, 44, -41. 231, 37 =37 7 112, -109. 700, J44., -239. 2326,
£341, 319, i2. =-i8. 452, 22, -38. B3, §7, =53 294, 92, -143, 592, 174, =379, 1747,
4483, 298, 10, % 423, 12, 4. 897, 14, 1. 299, 41, A, 355, 151, 48, 17%4.
K 401, 277, 1%, s 430, i8, 8, 905, 13. 4. 299, 7. 12. 958, 141, 73, 2049,
313. 2574 18, 12. 443, 174 13, 718, 1. 74 304, I3. 22, 590, . 130, 9%, 2148,
30%. 225, 14, . 449, 15 P 927, e 4. 310, 28, 13, 402, 113, 13, 2241,
HEAN RUNOFF YEAR . .
301, 226, 14, 7s 4346, 15, T 934, P &, 313, 28, 13, 515, 115, 73, 23135,
307, 226, 14, LN 4424 15, T 944, 10. A 3i8. 29, 12, 527, -115. 70, 23935,
313, 298, 18. 14, 4784 17, 19, P42, 11. 14, I28. 33, 30, 637 151, 143, 2378,
424, 988, 63, 63, 541, & 644 992, 40, 40. 348. 121. 121, : 1 501, S01. 2565,
1083, 4213, 410, 410, &00. 274, 274, 292, 253. 243, 384, 78%. 787, 00, 2119, 2139, 2345,
1642, 2250, 2940, 290, 600, 144, 145, 372, 184, 185, 384, 558, 358, 800, 1142, 1142, 2353,
1737, 679, 24, -80, 520, a4, 41, 91, 37 -37. 347, 112, =100, 700, 344, 239, 2324,
1341, 337, 12, -88. 4524 22, =08, 873, 17, =33, 294, 2. =148, §52. 172, -37%.. 1947,
4835, 298, 10. ~%. 423, 19, 4, 997, 14, 1. 295, A1, 4, 993 1S53, 43. 1974,
401, 277 1%, 7 430, 13, 8. 305, 13, 4, 299, 374 12, G608 141, 73« 2049,
313, 257 18. 12, 443, 17, 13. %18, 11, rg 304, 33, 22, 570, 130. 99, 2158,
301, 223, 14. . 449, 15, P 927, 7. A 310, 28, 13, 602, 115, 73+ 2241,

LOW RUNOFF YEAR { 43,37% OF MEAN)

. . 84, 9 -13.4 434, 7 -11, F1d. 4. -11, 298, 12, ~31. 571, 50, ~70. 2172,

07, . B4, 9. ~14, 422, 7 -11. 703, 4. =11, 287, 12, -32, 3%, S0, =73, 2099.
313, 111, i1, =%, 413, B+ =8 897, S =% 278, 14, ~2&, 913, 65. =45, 2034,
124, 368, I8, 33. 444, 8. 23, 220, 17, 13, 291, T2 41, 954, 217, 186, 2240,

1083, 1572, 249, 24%, 600, 119, 117, 792, 114, 114, 384, 342, 342, 800, 7?28, 928, 2545,
14642, 837, 174, 4. 600 83, -1, 291, g1, 24,4 384, 242, 81. 800, 495, G4, 2563.
1737, 253, 1i. -137. 443 i%. -10¢. 891, L. -88. 296, 4%, --24B. 552, 149, -4&47, 1898,
1341, 124, Ty -1llé. 347, 10, -88, 804, 74 73, 21%, 23, -220. 331, 75 =593, 1204,
485, 1t1, 4, ~33. 314, B, =224 782, b =20, 198. 18, 57 274, &3, - —140. 1163,
401, 103, 124 -18. 296, 2. =16, 764, b 15, 183, 1é. -43, 231, 61. ~102, 1042,
313, 5. 11, =11, 283, 7 -16, 754, T =104 173¢ 14, =22, 202, 34, 534 2929,
30L, 24, s -13. 272, 7 =11, 745, 4, ~11. 142, 12. -31. 175, 50 =70, 30.

LOW RUNMGFF YEAR ( 43.37% OF HEAN)

01. 84, % -13. 259, ry =11, 734, 4, ~-11. 150, 12, =31, 139, 50, -70. 856,
367, 84, P -14., 245+ 7 -11. 723, 1. ~11. 13%. 12, 324 167, 50. 73 788,
313, i1, 11, =9 2356, B -8 715, S -2 130, 14, -24, 81, 65, =43, 742,
424, 348, 38, 33. 248, 28, 23, 737 i7, 13, 143, 52 41, 123, 217, 185, 3329,

1683, 1572, 249, 24%. 517, 119, 119, as7. 114, 114, 257, 342, 342, 454, 928+ 928, 15356,
1642, v 176 Fh. 500, 63, =1 B34, 81, . 282, 242, ai. Dd, 495, 38, 1710,
1737, 233, 11, -137. 443 19, -1§0. T97. 16. -83, 174, 4%, ~—243. 294, 149, -867. 1243,
1343, 124, 3. -1i6. 347, 10, -B8. 84694 7 =78, 115, 23, =220, 77 73. -593. £49.
483, 11, . -33. 3l4, 8. ~22. 648, 33 =20, b, 1B, -7, 2, A9.  —14T. 510,
401, 103, 12, -18, 294, 8. =14, 632 6 -15, Bl. 15, -20. 0, a1, -125. 334,
313, 4, i1, -11, 285, 7 -10. £22, S -10, 70, 14, O 0 54 ~72 272,
301, g4, 9. =13, 272, 7 -11. 511, 4 -11, 5% 12, O Qs 5¢., -101. 1%1.

LOW RUNOFF YEAR ¢ 43.37% OF HEAN)

1, B4, 9 13, 257, 7. =i, 400, 4, -11. 48. 12, 0. b 30. -10i. 91,
307, 84, 9. =19, 23%, g -t6, S84, A, -13. 33 12, ' 0. 30, -91. o
313, 11%, it. -38, 202, 8. -11. 533 5. =22, . 13, 0. a. 43, . o
424, 358, 38, 33, 234, 28 23. 577 17. 13, 17 F2. a1, 41. 217, 185, 195,

1083, 1572, 247, 249, 483, 11%. 119, 593, 114, 114, 131, 342, 342, 383, 923, 28, fiid.
1642, 237 175, 246, 279, 63, =1, £94, 1. 24, 155, 242, . 4434 495, 54, 1148,
1737, 293, 11, -137. 442, 19, =100, 593, 15, -88. 67+ 49, ~248. 215, 142, =847, 200,
1341, 124, S, 7 2664 10, ~135, 450, r =67 Qs 23, -215. 0, 5. -500, 0.
425, 11t. ~ 4 -1%3. 112, 8, ~-1i8. 342 LY O 0. 18. 0. 0 45, Q. [
401 . 103, 12, ~107. S 8. -88. 254, b 0. 0. 14, 0. Os 61, ' O
313, 9h, i1. ~3s B 7+ =118, 135, O 0. 0. 13, s 0, 56, '8 Q.
301, B84, 9 0. Q. 7+ -134. -0, 4. 0. 0. 12, 0. - 90, 0. 0,

MEAN RUNOFF YEAR

. 226, 14, ke 7s 15. P P Fe 4, 4, 28, 13, 13, . 115, 73, 73
307, 226, 14, &y 13, 15. Py 174 10, 4, 8. 28. 12, 23, 115 704 144,
313, 298, 18, 15, 2% 19, 13, 35, 11, 14, 18. 33, 30, 3. 151, 143, 227, 777
R 424, 996, 563, 634 2. b4, b4, P9 A0, A0, 58, 121, 121. 174, 901, S0l 788,
B 1083, 4213, 410, 410. .9502, 274, 274, 373, 263, 253, 321, 789, 787, 800, 2139, 2139, 2345,
1542, 2250, 290, 270, 600, 144, 144, 919, 186, 186, 354, 358, 538, g04a, 1142, 1142, 2585,
1737, 678, ' -80, 520, . ~41, 478, 37 -3z, 347, 112, -1900, 700, 144, -23%2. 23254,
1341, 339, 12, ~-88. 432, 22. -58, 420, 17. -5, 294, v =143, 3524 172, =372, 1947,

483, 298, 1o, =% 423, L. 4, 424, 14, 1. 293. Al 4, B33 151, 43, 1998,
401, 277, 1%, s 430, j3: 8. 433, 13, 4, 299, 37, 12, 568, 141, 73¢ 2067,
313, 257, i8, 12, 443, 17+ 13. 445, 11. L 384, 33, 224 590, 130, 99. 21468,
301, 225, 14, b 449, 15, ?a 454, . 4, 310, 28, 13, 602, 113. 73, 2241,

BEAN RUNOFF YEAR v
301, 226, 14, 7 454, 15 Fe 443, % 4, 313, 23, 13, 515, 115. 73, 2313,
307, 226, 14, b 452, 15, P 471, 1G. 4, 318, 28, 12, 627, 115, 70. 2385,
313, 298, 18. 14, 478, 19, 18. 439, £l 19, 328, 3. 3G, 657, 151, 143. 23528,
424 73 43, 63, 341, 44, 64. 553, 4, 0. 348, 121, 121, 778, 501, J0t. 2565
1083, 4213, 410, 4109, 450G, 274, 274, B27. 243, 263, 384, 789, 789, B0G. 2139, 2117, 2563,
1642, 2250, 290, 29G. 600, 144, 144, 773, 184, 185, Jg4, 358, 558, 800, 1142, 1142, 2543,

* 1737, 478, 248, -80, 520, 44, -41, 912, 37 37 347, 112, =100, 7900, 344, -23%. 2328,
1341, 339, 12. -88, 432, 22 ~58. 874, 17, =33, 294, 52, -148, 932, 172, =379, 1947,

S 298, 10. =%, 423, 194 4 878, 14, 1. 293, 41, 4. 935, 151, 43, 1996,
401, 277, 19. 7 430, 18, 8. 887, 13. 4. 299, 374 12, 3468, 141, 73, 20487,
313, 257, 18, 12, 443, 17, 13, 899, 11, 7 304, 33, 22, 590, 130, 99. 2148,
301 2235, 14. &4 449, 13, Fa 908, P 4 310, 28, 13, 602, 115, 73, 2241,

* IRRIGATION DEHAND = 5588 AC-FT/YEAR
: FISHERIES DEHAND 1060 AC-FT/YEAR
WASTE = 1800 AL-FT/YEAR




EXISTING SYSTEN (STORAGE = 3341 AC-FT) ‘ : . S L 810
THG 1 1M 34. . LOW RUNOFF YEARS _ ' ’ :
BOSBIN-WEST JACKPINE : PAYNTER TSLANT : : LABBLY

7 DEMAND SUD-BASIN  KES ! RES 1 RES 1 RFS 2 RES 2 PRES 2 ‘RES 3 RES I RES 3 RES 4 RES 4 RES 4 RES 5 RES 5 RES S
; ] INFLOY INFLO® &S STORAGE INFLOW &5  STORAGE INFLOM AS  STORAGE INFLDH AS  STORAGE INFLOM AS  STORACE
L i HEAN RUNOFF YEAR : )
: 212, 2248, 14, 14, 400, 15, 15, 992, 9. 9, 184, 28, 27, B90. 115, 112, 25545,
238, 224, 14, 13, 400, 15, 14, 992, 19, . 384, 28, 25, 800, 115, 103, 2945,
- 245, 2v8, 18, 18. 4600, 19. 19, 992, 11,7 11, 384, 33, 33, 80O, 15k, 151, 23435,
: 376, 984, 83, 43, 600, 544 &4, 992, 40, 40, 194, 121, 12t., 804, 501, 501, 2545.
; 1115, 4213, 410, A10. 400, 274, 274, 992, 263, 243, 384, 78%. 789,  B800. 2139, 2139, 2543.
: 1801, 2250, 290, 290, 400, 146, 144, 92, B4, 184, 384, 558,  S5U. 200, 1142, 1142, 2343,
B 1512, 578, 24, ~97. 503, 44, -53. 937, 37. -4%. 339, 112, -135. &45, 344, -335. 2230,
1448, 339, 12, ~99. 404, 22, <47, 871, 17, -6k, 274, 52, ~170. 495, 172. -4318. 1792,
416, - 298, 10, -2, 402, 19, 10, 820, 14, &y 280, i1, 17. 913, 151, 84, 1879,
318, 277, 19+ 15+ 417, 18, i5. 83, 13, 10.. 290, 37 29. 342, 141, 117, 1997,
245, 257, i8. 18, 435, i7. 17, - 912, it, 11, 301, .33, I3. 575, 130 130, 2127,
232, 225, 14, 13, 449, 5. 14. 924, 9 9. 309, 28, 27, 401, 115, 111, 223%.
MEAN RUNGFF YEAR )
232, 226, 14. . 14, 482, 15, 15. 941, 9. 9, 114, 28, 27, 428, 115, 112, 2350,
o 238, 224, 14, 13,  475. 15, 14, 935, 10, 9. 327. 28. 25,  A%4, 115, 108, 2458,
o 245, 298, 18, 18, 493, 19. 19, 974, 11, 11, 3313, 33, 33, 687, 151, 155, 2585,
376 988, . &3, 43, 555, 54, 54, 992, 40, 48. 378, 124, - 121, 890, 501, 50i. 2949,
1115, 4213, 410, 410, 400, 274, 274, 992, 263, 2463, 394, 789, 789, 800, 2139, 2139, 2545,
1801, 2250, 290, 290, 600, 146, 146, 992, 185, 184, 384, 558, 558. 8400, 1142, 1142, 2945,
1912, &478. 26. =97, 503, 44,  -53. 937, 37. -49, 1335, 112, -135.,  &4S5. 344, -335. 2230,
1448, 339, 12, -99. 404, 22, -&7, 871, 7+ -él. 274, 52, -170., 495, 172, =438, 1792,
416, 298, 10, -2, 402, 19, 10, 880, 14, 4, 240, 4l. 17, H13. 151, Ba, . 1077,
318, 277, 1%, 15, - 417. 18, 15, 895, 13. 10, 290, 37, 29, 542, tAl, 119, 1997,
245, 2574 18, i8. 435, 17, 17, 912, 11, 11, 34, 33, 33, 575, 130, 130, 2127,
232, 225, 14, 13, 449, 15. 14, 924, 7. s 30%. 24, 272, 40L, 1is, 111, 2239,
LOW RUNOFF YEAR ( 38,20%Z OF HEAN)
32, 7t . -8,  440. & -7, 919, 3, -8, 302, 11, -2%i, 580, 4,  -44, 2194,
238, 71. 8, -9, 431, b -8, 712, 4. -8, 294, 1. =23, 557, 44, =38, 2144,
245, A4 10, -6, 4264 7 -5. 907, 4, =4, 287, 13, -18., 540. 58. =25, 2121,
E 376, 2 33 2 453, 24 19. 924, 15, 11, 298, 44 33,  573. 19k, 154, 2277,
1115, 1331, 219, 219, . 400, 10%. 105, 992, 160, 10¢., 384, 301, 301, 880, 817. 8t7. 2345,
1801, 71, 155, 44,  £90. 56, -31, 941, 71, -5, 379 213, -5, 795, 434, -14&3, - 2402,
1912, 214, 0., -14D. 440, 17, -11%, 842, 14, -103, 274, 33, -297. 498, 1 ~g02, 159%.
1448, 107, » —139.  3ii. B, ~¥%. 743, &  -87. 187, 20, -248. 250, 46, =872, 927,
414, ' 4, -28.,. 2383, -7y =18, 724, Se =17, 189, 16, -49, 201, 58, -11%, £03.
i14. a3, 10. -13, 270, 7. -12. 713, §. -il. 158, 14, -32.,  14%. 54, -73. 733,
245, 81, 10. =7, 243, &s =7, 704, 4, -7. 151, i3, 20, 149, 50, =40, 4995,
232, 71, 8, -8, 234, b =7: 4§99, 3. -8. 143, il. -21. 128. 44, . -44. 250,
LOW RYNGFF YEAR ( 38.20% OF MEAM) .
232, 71, 8. -3, 245, &4 =7. 492, 3. -8+ 135, 11, -2%. 104, 43, -44, 405,
38, 71, ER -9, 217, b -8, 434, 4. -8, 128, 1. =23, N 44, -48,. 558.
245, 94, 14, -8, 231, 7 -5, 479, 4, -8 121, 13, -18, 46, 58, -25. 533.
376, 312, 34, 27, 259, 24 19, 499, 15 11, 132, 44, 33, 100, 191, 196, 6B?.
1115, 1331, 219. 219, 478, 105, 105,  8¢3, 100, 1460, 232, 301, 301, 401, g17. 817, 1504,
1801, 71, 155, 446, 924, 56, ~3%. - 772, 71, -5, 2I7, 213, -5,  39&. 436, -163., 1343,
1912, 214, 10, -140., 354, 17, -ii9, 453, 14, =105, 122, 43, -297. 99, 151, -802,  540.
1448, 147, S. . =246, 98, 3, =208, 445, bs ~122. 'R 20, =99, 9, 6&. -S40, 0.
Abb, 44, 4, -99, [ 7. -134, I11, 94 0. 0. 15, Q. 0, 59, 0. Qs
313, LER 10, . 0, 7. -140, 171, S, 0. 0. 4 a, N G4, 0. 0.
2435, Bl 19, Q. 'R &, -Bl. 2. 4, 0. ' 11, a, 0, S0, 94 Q.
212, 71, . 0. 0. 4. -89, [N 3. ' 0. 11, 0. o, 43, 0. 04
KEAN RUNDFF YEAR :
32, 225, 14, 14, 14, 15, 15, 15, 2. g, ?a 28, 27, 27, 115, 112, 112,
238, 224, 14. 1z, &, 15, 14, 29, 10, 2. 18 .28, 25, 52, 115, 108, 229,
245, 298, 18, 18, 44, 19, 19, 43, 11 11, 29, 33, 32, 85, 15t, 151, 371,
374, 984, 3, 83, 107, 44. &4, 112, 40, 40, 49, 121, 128, 204, 501, 501, 872,
1115, 4213, 410, 410, 3517, 274, 274, 3B4. 253, 2463, 132, 74%,  78%,  BO¢. 2139, 2139, 2545,
1901, 2250 294, 290, 400, 144, © 1448, 532, 184,  1B4,  3B4. 558. 558, 800. 1142, 1142, 25435,
1912, 578, 24, 97. 303, 44, =55, 477, 37, -3%, 335, 112, -31d5. 445 344, <-335. 12230,
1449, 239, 12, -99. 404, 22, -67. 410, 17, -4t 274, 52, -170, 493, 172, -438, 1792,
414, 298, T 19, -2, 402, 19, 10, 420, 14, 5. 280, a1, 7. 511, 151, 85, . 1879,
3i8. 277, 19, 15, 417, 18, 15, 435, 131, 16, 290, 37 29. 542, 141, 119, 1997,
245, 257, 18, i8. 435, 174 17, 452, i1, 11, 301, 33, 33, 575 130, 130, 2127,
252, 225, 14, 13, 449, 15, 14, 444, 24 9. 309. 28, 27. 401, 115, 181, 2237.
HEAN RUHOFF YEAR
232, 226, 14, 14, 442, 15, 15, 481, 9. ¢.  3ig, 28, 27. 428, 115, 112, 2350,
238, 226, 14, 13, 475, 15, 14, A?5. 10, 9, 327, 24, 25,  &54, 115, 108, 2458,
245. 293, 18, 18, 493, 17, 1%, 514, 11, 11, 338, 31, 33, 487, 151, 151, 2345,
374, 984, 53, 63, 354, 44, 64, 378. 40, 40, 378, 12f, 121,  BOQ. 501.- 3501, 25435,
1115, 4213, 410, - 410, 600, 274, 274, 452, 283, 243.- 384, 789,  78%.  £40. 2139, 2139, 2545,
1801+ 2250, 270, 290, 500, 146, 1486, 992, 185, . 184, 384, S58, 539, 800, 1142, 1142, 2545,
912, 678, 26, =97, 503, 44, -55. 9237, »  -49, 3135, 112, -135, 483, 344, -335, 2230,
1448, 339, 13, -99, 404, . =47, 871, 17, -41., 274, 52, =170, 493, 172, -438, 17%2.
414, 298, 10. -2, 402, 9 10,  B830. 14, 6y 280, a1, 17, 513, 151, 86, 1879,
118, 277, 19, 15, 417, 18, 15, 995, i3, 10, 290, 37. 29, 542, 141, 119, 1997,
245, 257, 18. 18, 433, 17. 17, 912, 11, it. 30t. 13, i3, 575, 130, 130. 2127,
232, 225, 14, 13, 449, 15, 14, 924, 9. 2. 309, 28, 27, 601, 115,  ilf, 2239,
x  IRRYIGATION DEMAND = 4538 AC-FT/YEAR . : ~

FISHERIES BEMAND = 2040 AC-FT/YEAR
¥ASTE = 1100 AC-FT/YEAR




I e B11
i j EXISTING SYSTEM (STORAGE = 5341 AC-FT) ) )
TWE t IN 34 tOW RUNOFF YEARS . .
) DOBBIN-WEST JACKPINE ' . PAYNTER ISLART . ’ LﬁHSLT..'
DEMAND S?SEEQEIN IRES 1 RES 1 RES 1 RES 2 REé 2 RES 2 RES 3 RES 3 PRES 3 RES 4 RES 4 RES 4 RES S RES 5 RE§ S

IHFLOY AS STORAGE INFLOW A8  STORAGE IHFLGW A5 - STORAGE IHFLOW a5 STDRAGE' INFLOY AS  STORAGE
REAN RUNOFF YEAR
2 26,

. 162, 2 14, 14, 400, 15, 15, 292, e % 115, 115, 258%.
T 170, 224, 14, 14, 600, - 13, 992, 10, 10, 384, 29. 28, 8900, 115, 115, 2245,
¢ 177, 298, 18, i8. 600, 19, 19. 992, 11, i1, 384, 33, 33, 800, 131, 1954, 2569,

il 326, B4, 43, (61 400, 64, &4, 992, 40, 40, 384, 121, 121, §00, 501, 001, 234D,
[ 1146, 4213, 4140, 410, 600, 274, 274, 992, 2463, 243, 384, 789, 789, 800, 2139, 213%. 2343,
1954, 2250, 280, 290, 400, 144, 145, 92, 1B6. 184, 384, 338, 238, 8¢o0, 1142, 1142, 2363,
2081, 678, 26, -114, AB4, 49, ~48. P24, 7. =&k, 321, 112, -1489, 631, 344, ~423., 2137.
... 1551, 339 12, =109, 376, 22, =73.  B4A%, 17,  -48, 235, 52, ~1%0. 441, 172, =495, 1643,
" 347, 298, 10, S 382, 19, 15. 54, 14, 11 264, 41, 31, 472, 151, 124, 1747,
234, 277 17, 19+ - 401. 18, 18, 882, 13, 13, 279, 37, 3 5079, 141, 141. 1903,
7. 257, j3: 3 18, 419, 17, 17, 897, it. 1t. 290, 33. 33 542, 130, 130, 2938,
162, 235, 14, 14. 433, 15. 15, 714, % Pr 2299, 28, 28, 570, 115, 115, 2133,
in HEAN RUHOFF YEAR . .
162, 224, 14, 14, 447, 15, 15. 929, P 9y 308, 28, 28, 393, 115, 11§, 2248,
17¢. 225, 14, 14, 4614 15, 15. 944, 10, 10, 318, 28. 28, 625, 1135, 115, 2383,
177, 298, 18, 18, 179, i%. 1+ 9463, 11. 18, 329, 3. 33, 459, 151, 151, 23343,
3248, 785 435, &3, 542, 44, &4, 992 0. A0, 349, 121, 121. 780, 201, 501. 2343,
1145, 4213, 410, 419, 400, 274, 274, 292, 2563, 2483, 3B4., 78%. 789, 800, 2139, 2139, 2363,
1954, 2230, 290, 290, 600, 144, 145, 992, 184, 184, 384, 598, 23B. 800, 1142, 1142. 25435,
2081. 478, 26, - =114, AB&. 45, -68. 924, 37. =41, 323, 112, -169. 631 344, =428, 2137,
1551, 339, 12, =109, 376 22, =73, 849, 17, ~48. 235 D2, =190, 491, 172, -4%5, 1443,
347, 2598, 10, S 382, 19, 15, 864, 14, 11, 286, Al 31, 472, 151, 124, 1747,
234, 277, 19, 19, 401, 18, 18. 882, 13, 13, 277 37, 37 507, 141, 14f. 1708,
177 257 18, 18, 419, 17, 17, 899, i1, 11, 290, 334 33, 242, 130, 139, 2033,
142, 223, 14, 14, 433, 15, 15,  %i4. D) P 299, 2B. 28, 570. 115, 115. 2153,

LoW RUNDFF YEAR ( 38,20% OF HEAN)

24 71, B, =1, 4312, 5. -2, 712, 3. -3, 296, 11, =7 543, 44, -5, 2147.
170, 71, :0 -2, 427, bs T =2y 910, 4. -3, 293, 11, -9+ 554, 44, =10, 2137,
177. P4, 10. i. 431, 7 Ls 711, 4. -2 291, 13. -4, 550, 38, 12, 2149,
324 312 34 32, 453, 24, 23. 234, 15 14, 303, 18 43, 373, 191, 133, 2332,

1144, 1331, 219, 217, 400, 105, 105, 992, 100, 100, 394, 303, 301, 807, 217, B17. 2543,
1954, 714, 155, 31, 600, Sb —44. 748, 71, =16, 343, 213, =34, 764, 434, -243, 2317.
2081, 214, 10, =177, 423, 17, ~133. 814, 14, =117, 231, 43, - -331, 434, 131, -8%4., 1422,
1551, 107, 9y ~140. 283, + —107. 799 &» =93, 157, 20, =24%. 145, G&e  —729. 693,
’ A 4 =21, 242, 7+ =13, Pha 3 ~12. 145, 14, =33 130, 58, =~Bl, 612,
234, g8. 10. -4, 258, 7 -3, 491, S, =3 139, 14, =15, 113, J4. =27 583,
1774 81, 140, =0, 238, & -1, 4£%0. 4 =3 137, i3 -7 108, 50. -3, 982,
142, 71, 8. -1. 234, - =24 [-1:1: EN =3 134, 1i. =7 101, 44, &, 575

LOW RUNOFF YEAR ( 38.20X OF HEAN)

N 71, [ -1, 2393. -3 -2, 637, 3. =3, 131, 11, -7 3. 44, -&. 570,
17¢. 71, 8, =2 252, b -2 &34, i, -3, 128, 11. ~7 B4 44, -lo, 960,
117, 4, 10. 1. 254, 7 1. £33, A -2, 1256, 13, -4, a0, 59, 12, 372,
324, 312, 4, 32, 285, 24, 23, 748. 15, 14. 1490, A6 43, 124, 191, 183, 753,

1144, 1331. 219, 219. 393, 1035, 105, 813, 104, 100, 241, 301, 301, 429 817, B17., 1572,

1954, ' 153, 31. G336, [ -14., 789, 71, - 225, 213, ~38, 382 434, -248, 1324,

2081, 214, 10, ~177. 359, 17, -133. 437, 14, ~i17. 102, 43, 331, 59, 131, -8%4, 429,

L 1551, 107, 9, =35%. O 8. -3B4, 202, 4, -108, 0. 20, =3%s . 0. 86+ —429, G
347, T4 4. &, ‘D 7. =143, 20, 5. Q. Q. 18, 0. 0. 58, Qs 0.

234, 88, 190 0. 0. 7, =574 33, S, Q. 0. 14. Q. 0. 34 Q. Q.

177, 81, 10, Os ' 6. -1, 19, 4, 0, 0. 13. G4 0, 50, 0. 0.

152, 714 8. 0. Q. b ~19, + L Q. 0. 11. 0 0. 44, Q. LB

SEAN RUNOFF YEAR
142, 226, 14, 14, 14, 15, 13. 15, T P P 23, 28, 28, 115, 115, 115,
170. 224, 14, 14. 28. 13. 15, 30, 10. 10. 19 28, 28, I 113, 115, 230,
177, 294, 18, i, 15, 19, 19, 47 11, 11, 30, 33, 33, 89, 131, 151, 321,
324, 284, 53, 413, 109, 64, 59, 113, 40, At 70, i2l. 121, 210, S01. 301, 892,
1144, 4213, 410, 410, 519, 274, 274. 387, 263, 263, 333, 789. 789, 800, 2139, 213%, 2583,
1954, 2250, 2920, 290, 400, 144, 146, 933, 18¢. 184. 384, 558, 558, goo, 1142, 1142, 2963,

2081, 478, 26, -~114, 486, 44, &8, 485, 37 =461, 323, 112, -149. 631, 344, -423. 2137,
15318, 339, 12, -10%. 376, 22, =75, 320, 17, -68. 255, 52, -1%4. 441, 172, =495, 1843,
147, 2929, 10, . 382, 19, i9. 405, 14, ii. 266, 41, 31, 472, 151, {24, 767,
234, 277, 12, 19, 401, 18, 18, 423, 13, 13, 279, 37. 37, 509, 141, 141. 1908,
177, 257, i3 18, 417, 17. 17. 440, 11, i1, 290, 33. 33, 342, 130. 130, 2038,
162, 233, 14, 14, 433, 13, 13, 495, Fa Fe 299, 28, 28, 570, 113,  115. 2133,
HEAN RUNOFF YEAR .
152, 226, 14, 14, 447, 15, 15, 479, ke T 308, 28. 28, 973, 115. 115, 2268,
170. 225, 14, 14, 451, iS5, 15, 485, 10, 10, 318, 28. 2B. 424, 115, 115, 2383,
177, 295, ig, 18, 479, 17, i9. 504, il. 11, 129, 33 33, 439, 151, 151, 2534,
325, 984, &3, 53, 542, 84, 4. 543, AG. 40, 369 121, 121. 780, S0l 501, 25483,
1146, 4213, 4104 416G, 600, 274, 274, 842, 253, 2463, g4, 789, 789, 800, 2139, 213%, 2563,
1954, 2250, 290. 290, 400, 144, 144, 234, 18é. 186, 384, 938, 538, 800, 1E42,  £142, 2553
2081, 478, 25, =114, 486, 43, -48, 920, 37 -61y 323 112, =149, 631 344, -423. 2137,
1551, 339, 12, -10%. 374, 22, =73 BA4S, 17, 46, 235, 52+ =190, 441, 172, -495, 1443,
347, 293, 10, Ss 382, 1%, 15, €460, 14, i1i. 246, 41. Il 472, 151, 124, 1767,
234, 277, 19, 19, 441, 18, 1B, 879, 13, 13, 279, 37 37, 309, 141, 141, 1%08,
177, 297, 18, 18, 439, 17, 17, P9 11, 11, 290, 33, 33, 542, 130, 130, 20338,
152, 225y 14, 14, 433, 15. 15, 710. . 7 299, 28, 28, 570, 115, 115, 2133,
~ LY

L IRRIGATION DBEMAND = 7448 AC-FT/YEAR
FISHERIES DEMAND = 1020 AC-FT/YEAR
WASTE = 1100 AC-FT/YENR




EXISTING SYSTEM (STORAGE = 5341 AC-FT) : : _ : Bi2.
5 ' . CTHO 1 IN 34 LOW RUNOFF YEARS
DOBBIN~HEST . JATKPINE PATNTER ISLANT LAHDLY
DEHAND SUS-BASTN RES L RES 1 RES 1 -~ RES 2 RES 2 RES 2 RES 3 RES T RES 3 RES A RES 4 RES 4 RES S RES 5 BES 'S
INFLOG . INFLON A5  STGRAGE  INFLOY A5  STORAGE . INFLOW AS  STORAGE  INFLOM AS  GTORAGE  INFLOR AS  STGRAGE

HEAN RUNOFF YEAR
295, 204, 14, 5. 400, 15, 8. 992, 9. 3. 3m4 28, 10, BOO, 1S, . 66, 2383,
200, 206, 14, S 500, 13, 7 992, 10, 3 384, 28. 9. 200, 115, 63, 2345,
305, 272 18, 13, 600, 9. 140 992! tie 9. 334, 330 zal  soo! 151, 133, 2345.
404, F00 43, &3, 400, 54, 44, 992, A0, i84. 121, 121, 200, S01. 301, 2545,

1003, 3844, ALD, 410. H0C. 274, 274, 2924 263, 263, i84. 789%. 787, 890, 2139, 253%. 23543,
1501, 2053, 229, 290. 4060, 144, 134, 992, 184, 184, 184, 358, 358, BOO. 1142, 1142+ 23545,
7 - 1584, 19, 26, =71, 529, 44, ~33. 9592, 37. -it, 353, 112, ~81. 719, 344, -188, 2377,
1229, 309, 12, -89. 449, 22, =52, 207, 17, =47. 304, 32, ~132, 587, 172, =334, 2043,
488, 272, 10, -9 440, 192, . 3. 716, 14. Q. J04, 41, 2, 5B, 151, 44, 2087,
391, 253, 17 ba 444, 18, e ?17, 13, I 310, 37 2 598, 141, 45, 2153,
3035 234. 18. 11, 196, 17, i1, 929, 11, Ge 316 33, 19, 617, 130, F1. 2243,

P54 225, 14, 74 463 . 134 s 38, e 4, 320, 28, 14, 4314 115, 76, 2320,

BEAN RUNOFF YEAR - . -
295, 206, 14, ° 5. 489, . 15, B, 946, 5, 3, 323 28, 10, &AL, 115, &5, 2388

3 300, 206. 14. S 473, 15, 7 934, - 10, 3. 324, 28, 9. 650, 115, 43. 2449,
303, 272« 18, 154 488, 19. 14. 270, i11. P 333, i3 24, 477, 151, 133, 25635,
434, 004 43, 43, 531, 44, 4. 992, 40, 40, 375, 121, 121. 798, 501, 50k. 2543,

1003, 3844, 410, 410, 500, 274. 274, 292, 253, 263, 384. 789, 789, 800. 2139, 2137. 2345,
1501, 2053, 290, 290, 400, 146, 134, 992, 184, 184, 384, 556, 358, 800, 1142, 1142, 2545,
1384, 419, 26, -7t 329, 44, -33. P99 37 =31, 353, 112. -81., 715, 344, ~1B4, 2377,
1229, 309, 12, ~80. 449, 22. =52, 907, 17. ~-47. 304, 32, =132, 587, 172, ~334, 2043,
466, 272. 10, -7 440, 19, 3. ?10. 14, Q. 304, 41. 2 389, 151, 44. 2087,
391, 253, 19, I 4468, i8. 7. 217, 13. 3. 310, 37, s 998, 141, 45. 2133,
303, 231, 18, 1. 456, 17 11, 929, 11. by 314, 33, 19. 417. 130, 91, 2243,
295, %35 ¥ N M Y5 § i5. 5. 938, N 5N 28, 14 a3 115,  7é. 2%z0.
LO¥ RUNDFF YEAR { 38,207 OF HEAN)

X . S M P B & -1a. 924, 3. -1a. 306, 1, -3z, 595 ar, =90, 2230
300, 324 8. =17, 429, &y =14, ?10. 4. =14, 293, 11, -39, 554, 44, -93, 2137.
305, £8. 18, =14, 415, 7 -12, 899, 4, -12, 280, 13, =33. 319, 38. =23, 2044,
404, 223, 34 15. 431+ 24. 10. 09, 15. 3. 283, 44 10, 52%. 191. 92. 2156,

10032, FhE2. 219, 213, 400, 103. 101, 292, 100, 98, 38C. 301, 2%93. 800, 917, 794, 25835,
1501, 514. 1355, Sé. 400, wby =23, 949, 71, 2, 382, 213, 14, 800, 434, -107, 2358,
1586, 135, i¢. -133. 447, 17, -98. 871, 14. ~8&, 295, 43, 243, 597, 131, -454. 1803.
1229, 77, 3. -111. 335, 8. -84, 787, b ~74. 222, 20, -211, 344, &6, =348, 12335,
& 48, 4. —3&4, d20. 7 -23, 7463, S. -23. 200, i6. ~o4. 282, 58, - —141. 1073,
321, &3 10. -22. 299, 7 -19. 743, S ~18. 182, 14, =91, 231, 54, -124. 47,
303, - 39, 10. ~-13, 283, & ~13, 730. 1. -13. 16%, 13, =37, 194, 30, ~84+ 861,
293, 52, 8, =17, 266, - ~14, 716, EN -14, 155, 11, =38, 154, 44, -932. 771s
L.0W RUHOFF YEAR ¢ 38.20% OF HEAM) )

93 52, 8. =17 24%. b -14, 703, 3. -14. 141, 11. ~38. 118, 44, ~-20, &B1.
300, 52, 8. -17. 232, 4. ~i4, 687, 4. -14, 128, 11, -3%. 7%, 44, -23. 588,
305, 68, 10. -14,- 218. 7 -12. 477, 4, -12. 115, 13. =33, 44, 38. =73, Sl4.
404, 223, 34, 14, 233, 24. 10, 487, 15, 3 118, 45, 10. 54, 191, 92 403,

. 1003, 742, 219, 215, 448, 105, 101, 788, 109, 78, 216, 301, 293, 347, 817, 794, 1492,

£ 1501, . 514, 155, N 03, Sé. =-23. 745, 71, 2 217, 213, 16, 3463, 4346, -107, 1295.

Lo 1584, 153, 10, =133. 372 17, -78. 6867, 14, -85, 131, 43, ~243. 11%. 131, 494, 539,

| 1229, 77 3. -li9. 233. B =90, 5377, > ~80. 32, 20, -i1%. Q. dde —63% Ge
446, 68, 4, -1435,. 108, 7« -1132. 456, 9. =324 Q. 14, N 0. 58. 0, Q.
371, 63 10, -108. Gy 7. —129, 337, e 0. 0. ig. 0. 0. 54, 0. 0.
303. 59, 10, 8. 0. & -14. 173 . o o 13 0. 0. s, 0 0.
, 235, 32, .o o & <17z ol e o tin o o Y P MR N

HEAN RUNDFF YEAR ‘

293, 204, 14, S Sa 15, . 8, 7. 3. 3. 29. 14, 10. 115, 88, Eh.
300. 204, 14, S 10. isS. 7 15, 10, 3 -8 28, " 9. 19, 115, &3, 129,
305, 272, i8. 15, 24. 1%. 15, 32, 11, 9 15. 33, 26, 4& . 151, 133, 242,

T 404, 900, - 43, &2, 87, 64 44, %4, 40, 49, 93 121, 121, 167, S01. 581, 763,
19003, 3844 410G, 410, 497, 274. 274, 370, 263, 283, 3i8., 789, 78%, 800, 213%. 2139, 2355,
t501. 2053 290, 290, 6G0. 1448, 144, Si&. 13¢ 184, 384, 358, 538, 844, 1142, 1142, 25565,
1584, 619, - 26, =71, G29, . =33, 483, 3, -3t 353, 112, -8, 717, 344. -183. 2377.
1229, 309, 12, -89, 449. 224 ~32. 431, 17, 47, 306, 52. -132. 987, 172, =334, 2043.
b, 272, 1g. -2 440, 19. 3. 4334 14, Qs 306, 41, 2. 587, 151, v 2087,
391, 233, 19. & 444, 18. 7 442, i3. 3. 310, 37 9 598, i41. §3, 2153,
3050 23a 18, 11, 434, 7. 1i.  453. 1, & s 30 19 &7, 130, 7i. 2233
295, 2. 14, 7. aad, 15, 9. 482, LA, 320, 38, 14, &3t 115, 74, 25200

WEAR RUNOFF YEAR : :

295, 206. 14, 5. 487, 15, 8. 470, 9. 3. 123 28, 10, &t 15, &8, 2334,
300, 204, i4. S. 473, 13, 7 478, 10, 3 324, 28. 9. &30, 115, 43, 24349,

305. 272, i8. 15, 488. 1?2, 14. 494, it. P 335, . 33, 26, 477, 151, 133, 2543
404, 260, 434 634 551, 64, 44,  558. A0, 4G, 375, 12%. 121, 798, 501, 501. 2349,
1003, 3844, 418, 410, 400, 274, 274, 832, 283, 243, 384, 789, 789, 800, 2139, 2137, 2343,
1501, 2053, 290. 290, 400, 144, 1446, $78, 184 184, 384, 958, 558, 800, 1142, 1542, 2365,
1586, 419, 26, -71. 327 44, ~33, 945, 37 =31, 333, 112. -81. 719, 344, ~-1838, 2377.
1229, 309, 12, =80, 449, 22, e 893, i7. =47, KIHN 2. ~132. 387, 172, -334, 2043,
386, 272 10, -9. 440, 1. 3. 89k 14, 0. 304, 1, 2. 589, 151, 44, 2087
391, 253, 19. %) 446, 182, 7 903, 13, 3. 310, - 37, % 378, 141, S, 2153
303, 234, 18, i1, 4954 i7. 11, 215, 11, &, 314, 33 12, 817, 130. 21, 2243,
299, 225, 14, 7. 453, i3. P 924, P 4, 320, 28, 14, 831, 113, 74, 2320,

~ ES

x IRRIGATION DEHAND = 5023 AC-FT/YEAR
FISHERIES DEMAND = 3040 AC-FT/YEAR
WASTE = 2000 AC-FT/YEAR




EXISTING SYGTEM CRINRAGE = 5341 AC-FT) : o - _EARLY RUNOFF TIAING  pqp1

THO § IN 34  LOW RUNOFF YEARS :
DOBBIN-WEST JACKPINE PAYNTER . - ISLAHT - LAMBLY
DEMAND SUB-BASIN RES ! RES 1 RES 1 RES 2 RES 2 REE 2 RES'3 RES 3 RES 3 . RES 4 RES 4 RES 4 RES S RES § RFS 5
¥ - TINFLOW IHFLOW A3  STORABE  INFLOM AS  STORAGE = INFLOW AS  .STORABE ~ INFLDW AS ~ STORAGE  INFLOW AS  STORASE’
: HEAN RUNOFF YEAR . :
ol, 452 27, 27, 400, 29, 29. 992, 17,  17. 384, 30, 50, . 800, 230, 230, 2555,
304, 472, 9. 29, 00, 31, 31, 992, 18, 12, 334, 53, 54, 800, 240, 230, 2383,
2. 472, 3, 31, s00, 31, 31, 992, 20, 20, 394, 39, 59, moo. 250, - 240. 2363,
422, 1503, 175. 173, 400, 104, 103, 992, 112, 112, 384, 334, 336, BOO. 813, 813, 2543,
2 1074, 3170, 36d, 343, 590, 219, 219, 992, 233, 233, 384, 700, 700, 800, 1711, 17i1. 2345,
1627, 1747, 192, 192, 400, 114, 114, 993, 123.. 123. 384, 370, 370, 800, 887, B87. 2535,
1791, 548, 23, -83, 5i7. 43, -al. 9sl. 2, -ary - 3z, 95, -1la, 484, 339, - -240, 2325,
13329, 277, 7. -9tf, 419, 18, -&44., 885, 11, -43. 280, 31, -179. 505, 141, -437, 1888.
483, 308. g. -8, 410, 20, &7 B 12, -0, 27%. 3a. 3, 508, 136, &0, 19483,
400, 79a. 2. 10, 421, 1%, 11, w02, 14, . 248, 31, 21, 529, 152, 98, 2044,
- iz, IR 22 22, AL 21, 2. 923, 14, 14, 300, a3y a3l 2L 141, tal, 2205,
ey 1T 205, 22, 21, 483, 17, 18, 940, 4. 130 313, 43, 40, &l2, 148, - 138. 2343,
B HEAN RUNOFF YEAR
301, 452, 27, 27, 498, 29, 29, 967, 17, . 17, 330, 50, S0, 462, 230, 230, 2565.
306, 472, 29. 29. 3519, 3. 3. 992, ia,”  13. 348, 54, 54, 716, 530, 240, 2383.
312, 472, 31, 3L, 349, 31, 31, 997, 29 26, 388, 9.  59. 775 240, 240, 23534
423, 1603, 175. 175, 00, 104, 104, 992, 112, 112, 384, 336, 336, 80d. 813, B13, 2343,
1074, 3370, 354,  3&4. 600, 219. 219, 992, 233, 233. 384, 700, 700.  EOO. 1711, 7i1. 2585,
1627, 1747, 192, 192, 400, Pia, 114, 992, 123, 123, .384. 370, 370, 800, 7. 087, 2545.
1721, . 22, -83. 517, 43, -ai. 951, 2. -4z, 342, 95. -116, 484, 339, -240. 2325,
1129, 277, 7. -98. - al9, 18, -6&, B35S, i1, -&3, 280, 31. - -179, 505, 131, -a37, 1883,
393, 308, 3. =8, 410, 20, . 89t 12, -8, 279, 3g. 3, S08. 154, . 1948,
o 400, 298, 21, 10, 421, 19, 1l. 902, 14, 7. 284, a1, 20, 529, 152, 94, 2034,
i 312, 3ig. 22, 22, 443, 21, 2i. 923, 14,  ta, 300, a3, a3, &7, 161.. 141, 2203,
‘ 301, 288, 23, 31, 483, 19, 1B, 940, 14, 13, 313, a3, 46, s12, 146, 138, 2343,
LOW RUNOFF YEAR ¢ 38,20% OF HEAN)
. 143, 13, -2, 462, 11 -2, 93%. &, -5, 309, 19, -13.  £00. 88, 1. 2334,
308. 149, 15. -0, 481, 12,  -L. 938, 7. R, 305, 21, ~11. 589, 72, 3, 2345,
312, 149, 14, 0. 462, 12, -1, 937, g -4, 301, 23, -i0, 379, 92, 2, 2351
223, 5§04 94 555, 40, 40, s 43, &3, . 178, 128, 707, 311, 3ti. 25335,
1074, 1044, 194, 193, 309, 84, 83, 992, g7, @8/ g4, 2570 245, 800, 854,  kag. 2385,
1627, 552, 103, -%. 595, a3, -42, 950, 47, -28, 356, 141, -73, 726, 339, -253. 2312,
1721, 211, . B. -143, - 333, 16, =104,  BAS, 12, =93, 282, 36, -266, 481, 129, -70t. 181l.
1329, N 3. -i2i. 331 7. -92. 733, i, -g1, 180, 12, -236, 224, 51, -429, .
. 97, 3,0 =35, 29é. g, -23. 730, 5. -22, 137. 15, -63, 152, 50, -152, 830,
405, 94, 1h, ~iv. 277, 7. -172. 712, 5, -1& 14t 16, -45. 114 sg. -1i9. 720,
313, 100, 12, ~9. 287, g, -9, 703. S, -9, 132, 16, -26, 90, 52, 35, 684,
303, 91. 12, -9, 1258, 7. -10.  4%4. 5, -+ 122, 16, ~-284. &5, 54, -&0.  &0&,
LOW RUNOFE YEAR ( 38,207 OF HEAN) _
01, 143, 14, =2, 256, 1. -2, 692, & -5. 118, 19, -13. 52, B8, 1, 802,
304, 147, 15, -0, 236, 12, -1, &93. 7. -, 1i4, 21, -1i. A1, 92, 5. 812,
312, 149, 184 0, 254 t2,  -1. &30, g, -4, 118, 23, ~10. 3%, 92, 2, bld,
423, 508, 94, o4, 330, a0, a6,  730. 43, 43, 153, 128, 128, 140, i, 3L, 925,
1074, 1084, 194, 193, 543, 84 g3,  813.. 8%, 88, 241, 267, 285, A23. §54. k48, 1573,
1627, 52, 103, -3. 3% a4, 42, 771, 47, =24, 113, 141, =73, 352, 137, -253, 1321,
1721, 211, 8. -143. 394, 16, =104, 484, 12, -23., 119, 36, -284,  Bé. 129,. =701, 620,
1329, 83, 3. -190. 204, 7. -1d37, 519, b, -119, . 12, -84, 0. 54, =620, Q.
83. 97. I -te7. 39 8., -129. 390. 5. . . 15, a. 0. 80, . a.
400, 94, ti. -39, . 7. i, 323, 3, 0. . 14, 0. 0. 58. a, 0.
3i2. 100, 12, a. 0. 8, -108. 113, 5. 9, 0. 14, 0, 04 52, . a.
o1, 91, 12, 0. 0. 7. -3, o. 5. 0. 0. 14, 0, o 58, 3. o,
HEAMN RUNOFF YEAR
‘ o1, 452, 27. 20, 1. 29, 2%, 29. 17, . 12. 17, 50. 30, 50, 239. 20, 230,
: T 472, 29, 29, 355, 31, 1, 80, 18, 1% 35, 54, 54, 104, 240, 240, 470,
L 312, 477, 31,  3i. - B&. 31, 31, . 91, Z¢. 20, 55, 590 39, 143, 246, 240, 7iD,
422, 1603, 175, 175, . 26%, 194, 104, 195 112, 112, 187, 336, 336, 499 813, 813, 1523,
1074, 3370, 353, 364, 400, 219, 219, 414, 233, 233, 384, 700. 700, 800, 1711, 171, 25943,
1627, 1747, 192, 192 400, 114. 1i4. 524, 123, 123, 384, 370, 376, 800, 887, 287, 2545,
1721, . 22, -83, 517, 43, -4l. agy, 32, -4z, 32, 95, -11&,  &33. 339, -240, 2325,
1329, 2774 7+ -98. 417, 18, -4&, 421, 11,  -63. 260, 31, -179, 503, taf, -437. 1888,
393, 308, - 7, 8. 410, 20, 6. 427, 12, -0. 279, 8. 3, 508, 156, 60, 1943,
400, 298, 21, 10, 421, 19, 11, 438, 14, 7. 284, at, 21, m2%. 152, 95, 2044,
317, 318, 33, 22, 443, 21, 21, 439, 14, 13, 300, 43, i3, 57, 161, 141, 2205,
301, 284, 22, 2. 483, 19, 1. 474, 14, 13, 313, 43, 40, - 812, 146, 133, 2343,
HEAM RUNOFF YEAR
201, 152, 27. 27, 490, 29, 29, 993, 17. - 17. 3730, 50, 50. 442, 230, 230, 2563,
304. 472, 29, 29, 519 3. 3. 3B, 18. 18, 343, 540 B4, 71k, 230, 210, 2545,
312, 472, It 31, 549, 31, 31, Sa7. 20 20. 388, 59, _59. 775, 240, 24D, 2543,
322, 1403, 175, 175, . &00. 194, 104, &7i. 112, ii2, 34, 336, 336, 200, 813, 813, 2535,
107a. 2370, 354, 384, 600, 219, 219. 8%0. 233, 233, 384, 700. 700,  B4O. 1711, 1711, 2345,
1527,  L747, 1920 192, 408, 114, 114, 992, 123, 123, 384, 370, 370, 800, Ag7,  887. 2563,
1721, 568, 22. -g%.  Si7. 43, -41.  9sl, 2. -a3. 3z, 95, -116. 684, G33. -240. 2333
1339, 277, 7. -98, 319, 18, -4&, 883, 11, -43, 280, 3t. -17%. 505 1al, -a37, 1883,
23, 308, 7. -8B, 4lo, 20, & B9l. 12, -8, 279, 38, 3, 508, 156, 40, 1948,
200, 298. 21, 10, 421, 19, . 1t. 903, 13, 7, 28&. 31, 21, §29. 152, 9. 2044,
312, 313, 22, 22, 443 21, 21, 921. 14, 14, 300, 43, 43, 5. 161, 181, 2205,
0%, 2864 22, 21, &3 19,  ia. 930, 14, 13, 313, 43, 40, 2, 145, t3g. 2343,

b IRRIGATION DEHAﬂD = 5527 AC-FT/YEAR . 5 :
FISHERIES BEHAND = 3060 AC-FT/YEAR . "~ : R
WASTE = 1100 AC-FT/YEAR . :




B14

PROPOSED SYSTE# (STORAGE = 10341 AC-FT) ' -
SINGLE 1 IN 125 LDV RUNOFF YEAR

POBBIN-WEST JACKPIRE - PATHTER ISLANT
LAHBLY FROFOSED -
DEMAND SUB-BASIN RES | RES Tt RES5 1 RES 2 RES 2 RES 2 REG 3 RES 3 RES 3 RE5 4 RES 4 RES 4
RES 3 RES 5 RES 5 RES & RES & RES §
INFLOW INFLOW &S STORAGE INFLOW &S STORAGE CINFLDY  AS STORAGE INFLOW A5 STORAGE
HEAN RUNOFF YEAR . .
339, 54, 14. =8 592, 134 -4, 988, P -3, 377, 28, -2 798,
115, 15, 2365, 153, 33. 5004,
348. &4 14, =9 384, 15. -3. . 983, 10, -4y 375, - 28, =3 793,
™ 113, 33, 2345, 153, 4%, 5900,
357, 83, 18, -4, 580, i9. -0 %83, i1, =3, 372, . 33. ED 797,
131, 72, 2365, ‘214, 103, S000.
534y 274, LED) 42, 400, | 4. 45, 992, 40, 27, 384, 121, 924 800,
301, 426, 2545. 710, - 404¢ 35000,
1557, 1180, 410, 190, 400, 274, 248, 292, 263, 244, 384, 789. 748, 8040,
213%. 2030. 2945, 3033, 2882, 5000,
2493, 630, 290. 141, 400, 144, 1b. 992, 186, ?3. - 384, 558 353, 830,
. 1142, 502, 2545, 1420, 875, 3000,
2645, 190, 26. =170, 430. 44, =128. 844, 374 ~B&s 298, 112, -198, SA2,
- 344, =-368. 2197. 489, -494., 4504,
2908, 923, 12, -141. <86, 22, =112, 732, 17, ~79. 2240, 52. -158, 483, -
: 172, -38%. 1814. 244, =521, 3984,
596, 83. 10. =31, 257, 19. =17, 735, 14, ~12, 208, 41, ~15. 168,
1514 2, 18145, 214, P, 3973,
452, 77, 19. ~11. 2456, 13:8) -9, 724, 13. ~be 202, . 37 =3 443,
141, I0. 1845, 200, 45, 4Q3%.
357, 72, 18. =5 241, 17. =3, 723, 11. ~3. 198, 33, 2. 444,
130, 47, 18%3. 183, 71, 4110,
339, 7% 4. =7 235, 135, -3 720, P -4, 174, 28, -1, 454,
115, 40. 1933, 163, 5%, 4149,
HEAN RUNOFF YEAR
. . 14. -8, 227. 15. =4, 716, T -3, 120, 28, ~2. 462,
115, 35. 1748, 143, S53. 4222,
3ag, 64, 14, =9 218. 15, -3 7il, 1G. -4, 185, 28. -3 458,
1135, 33, 2001. 163, 49, 4272, :
357, 83. 18. =4, 214, 19, = 211, 1i. 3 183, 33 I, 441,
151, 72, 2072, 214, 105,  4377.
534, 2746, 63, 42, 256, -1 44, 757, A0, 27, 210, 12%. 92, 354,
301, 424, 2498, 710, 506, 4983, . .
1357, 1180, 410, 180, 600, 274, 248, 992, 243, 244, 384, 78%. 748, 800,
2139, 203G, 2543, 3033, 2882. 5000,
2393, &30, 2949, 141, 400, 145 &, 992, 184, e3. 384, o998, 333, 809,
1142, &02. 2365, 1620, 875, 5000,
256435, 1904 24, -170, 430, 44. -128. 844, 37. ~8é. 298. 112, -1%8. 542,
344, ~348, 2197. 448, -4%4, 4504, — -
2008, 25, 12, -i41, 288, 22, 0 ~112, 732, 17. -7%. 220, 52, -139. 483,
172, ~I83. 1814, 244, -52%, 3984, .
595, 83, 10. =31, 257, 19, -17. 735, 14, =12, 208, 41, =15, 448,
151. 2, 1818, 214, 9. 3993,
242, 77, 1%, ~11. 246, 18, =% 7256, 13, =6, 202, 37. =3 443,
141, 30. 1846, 209. 44, - 4029,
357, 72, 19, -3 241, 17, =3, 723, 11, “3s 198, 33, 2. 4484,
136, 47, 1893, 183, 7i. 4110,
337, 7%. 14, =7 233, 135, -3, 724, P ~4, 194, 28, -1 444,
1135, Ag, 1933, 143, 59, 4147, -
- Lel RUMDFF YEAR { 25.83% ©F HEAN) . ’
I 337.. 2. S =22, 212. 4. -20, 700, 2. =13, 180, . 7 =30, 434,
30, -9, 1B&4. 42, -74, 4075,
348, -2 LN -23. 190, 4 -21. 480, 3. -13. 1435, T ~31. 402,
H , 30, =72, 1792, 42, ~98, 3978,
357+ -2, . 0 =224 147, S “2, 439, 3. -13. 150, 7. -31, 371,
. 392, -3 1727, S5, -88. 3890,
9348, -7 23, =21, 147, 7. -21. 638. 10, -17, 133, 3. -28. - 343.
129, -28, 1699, 183, ~-34, 3854,
1557, «30. 143, 21, 148, 71, -40. 599, 48y -11, 122, 204, 2%, 372,
A 533, 92, 1791. 723, 149, 4005,
L 2493, . -1&. 105, =94, 72, ig. -138. 440, 48, -77. 44, 144, ~-132, 210,
R . ' 295, -433, 1359. 418, -58%. 3420,
2645, =5 7. ~72s 0, 11, -184, 274, 10. -43. G, 29, ~240, . 0.
39, =774, 985, ©o124, -10864. 2354
2408, =2, 3. 0. Q. & ~147, 128, 4, Q. Q, 13, 0. L
44, -5335. Qs 63. -1t44, 1211,
5964 -2 3. Qe G. S -40. gg8. . N Qv 0. 11. 0. 3.
39. '8 0. 35+ -442. 769,
442, =24 7 d. Qs S =30, 28, 3 Q. D 14, 0. G
34, N G 2. -321. 448, :
357, =2, & - ' 4, ~22, 38, - 3. 0. 0, ?. 0. 0
34, G, Q4 48, -232. 214,
{ 339, =24 Bl G Qe ’ ~34, 1, 2. 0. Q. 7 0. Qe
30, Q. 'S A2, =21, 0.
. -
‘ : continued . . .
N 4 -
ﬁ_ Cad L &



- Proposed system. Single 1 in 125 1bw runoff year (continued) -

MEAN RUNOFF YEAR
.

39, 64 14, 0. 0 LS. =1, Qs 9. 0, Q. 28, Q. 0.
: 115. 28, 28, . 143, 43. 43,
348, 44, 14, 04 T, 15, 0. Qe 10. Qe 0 28, Qe B
113, 24, 52 143, 37. BO.
357, 83, 18. Qs 0. 17, 0. LD 11, 0, . 0. - XN 2. 2.
151, 57 124, 214. 101, 181. .
536, 276, . 63, 42, 42, 84, 44, 46, Ab, 27, 27, . 121, 92, T4,
501. 428, 347 (710, 604, 787,
1557. 1180, 410, 38C. 422, s 274, - 248, 293, 253, 243, 271, 78%. 748, 890,
2139, 2030, 2585, 3033, 2852, 34670,
- 2493, 630, 270, 141, 543, 146, 15, 399, 186, 3. 344, 5584 353. 8OO,
1142, 402, 2345, 1520, 875, 4514, o
2643, A%0, 26, 170, 393, 44, -1283, i3l. 37, -84, 278. 112, -1i58. 642,
344, -368, 2197, 488, 494, 4000,
2008, 73, §2., -i41. 52, 22, -112, 59, 17, =79, 200, 52+ -158. 483,
172, =383, 1814, 244, -521. 3529,
596, 3. 104 =31, 221, 19, -17, az, 14. -12. 183, 41, -1% 468,
151, 2. 1814, 214. P 33537 :
452, 77 1%, =11, 205, 18. -2, 43, 13. =& 182, 37, =5 4563,
1a1. 30, 1B4&, 200, 44, 3293,
357, 72, is. -5 205, i7. =3 40 1%, =3 178, 33, Z. 444,
139, 47, 1893, - 183, 71. 3455,
339. 79 i4. =7, 198, 15. =3 37, P =4 174, 28, =1 454,
113, 40, 1933, . 183, 59 3714 .

HEAN RUNQFF YEAR
339, 644

14. -84 199, 15. -4, 3. %y -3 170, 28, ~2s 4462,
115, 35, - 1948, 143, 53. 3767,
348, 64, 14, =% 181, 15 -3 28, 10, =4, 1856, 28, ~3. 438,
115, 33, 2001, 163, - 49, 38td.
257, B3, 13, 4. 177, 19, ~0. 28, 11, =3 163, 334 3 451,
151, 72, 2072, 214, 105, 39321,
936, 27484 53. a2, 219, a4, 48, /4. A0, 27, 194, 121, 72, LEL T
501, 426, 2494, 710, E06,  A327.
1557, 1180, 413, 338G, 599, 274, 249, . 2. 263, 244, 384, 787, 7428, gea.
2139, 2030, 2565, 3033, 2892, 3000, . .
2493, &30, . 290, 141. £00, 144, 13- 337, 184. ?73. 384, 539 353, 800,
1142, 402, 2545, 1520, 875, 5000, .
2545, 190, 286, =170, 430, 44, ~§28, 209, 37, -B&., 298. 112, -138, 842,
344, -348. 2197, 488, -—4%3. 4508,
2008. 5 12, ~141, 2328, 22, -112. 7. 17 79, 220, - - 52. -158. E3:x 98
172, -3383. 1814, 244, -321. 3784,
594, 83, £ -3l 257, 19, -17. 80, 14. -12. 208, 1. -15. 448,
154, 2, 1816, 214, 2. 3793, .
452, 77, L7, ~-1i1, 2464, 18, -%e 71 13, —&, 202, 37 -5 4563,
141, 30. 1846, 200, 46, 4039, .
3574 724 18. =3 241, 17, =3 &5 “11. -3 1%8. 3. 2. 464,
130, 47, 18%3. 183, 71, 4110, - ' .
337, 77 14, =7 233, 15, =3, 43, 7 T 174, 28, =1 464,
113, 49, 1933, 163, 9. 4169,

IRRIGATION DEWAND = 897& AC-FI/YEAR
FISHERIES DEMAMD = 3040 AE-FT/YEAR
WASTE = 1100 AC-FT/YEAR




Co S 5 . Bls

_PROPUSED SYSTEM (STORAGE = 10341 AC-FT) .
THO 1 IN 20 LOW RUNOFF YEARS

1 DORBIN-WEST JACKP TNE PRYNTER 1SLANT
i : LANBLY PROFOSER
{ : - :
BEMAND SUB-BASIN RES ¥ RES 1 RES 1 RES 2 RES 2 RES Z RES 3 RES 3 RES 3 RES'4 RES 4. RES 4
RES 5 RES 5 RES 5 KES & KES & RES &
_ INFLOW INFLOW A3 STERAGE INFLOH A5 STORAGE INFLOW AS  STORAGE INFLOW AS  STORAGE
it .
i HEAN RURGFF YEAR _
P ?, a4 14. -8, 592, 13, -4, 988, 9. =5, 379. 8. -2, 798,
8 PR S N O g A
. 3 + =T » . = 783, - 0. bt 1) 373, 28, -3. 295
B ¥ 33. 2543, 141, 49, 5000, '
357, 83, 18, -3, 380. 19, -0, 933, 11, -3, 372, 3. 3. 797,
. 151 72, 2585, 214, 105. %5000, _
536, 2758, 83, 42, 400, 44, 16, 992, 40, 27, 384, 3 92, 800.
_ S0, 425, 25635, 716.  40&, 5000,
1557, 1180, A10. 380, . 274, 248, 992, 283, 244, 384, 78%. 748,  B0D.
2139, 2030, 2545, 1033, 2882, 5000.
2493, 430, 290, 14k, 400, 144, 15, 992, 186, 93. 384, 558, 353,  800.
: 11472, 802, 2545, 1620, B875. 35000,
2445, 190, 26, ~176. - 430, 44, -123, B4, © 37,  -B&, 298, o112, =158, 842,
334, -348. 2197, 488, -4%94. 4306,
2008, . 95, 12, -f41, 284, 22, -112, 7524 17, =79, 220. 52, =138, 483,
172, -383. 1814, 244, -521. 3983,
594, 83, 14, -al, 357, 19, {7, 73S, 14, 12, 248, 41, -15, 448,
) 151. 2. 1814, 214, 9. 3773,
452, 77. . 19, =11, 245, 18, -9, 726 13, -4, 202, 37. “5. 483,
141, 30, 1846, 208, A6. 4039
357, 72, 18, <5, gal. 17, -3, 723, 11, -3, 198, i3, 2. 444,
130, 47, 1893, 185, 7. al10.
339, 79, 14, -7, 235, 15, -3, 720, 9. -4, 194, 28, -1, 444,
115, 40. 1933, 163, 9. 4149,
MEAN RUNOFF YEAR :
339, a4, 14. -8, 227. 15, © —4s  71h. 9. =5, 190, 28, -2, 442,
. . 115, 35. 1548, 143, 53, 4222+
348, &4, 14, -9, 218, 15, -5, 711, 10. -4, 185, 284 -3, 458,
115, 33, 2001, 163, 49, 4272,
357, a3, 18, =4, 213, 19, - =0, 7if. 11, -3, 183, 33, 3. 44t
[ 151, 2. 2072, 214, 105, 4377, :
5364 274, 43, 42, 234, 44, Kéy - 732 - Al 27, 210, 121, $2. 554,
501, 424, 2493, 710, 4DA, 4983,
1557, 1180, 410, 380, 690, 274, 248, 992, 263, 244, 384, 789, 748,  BOO,.
. 2139, 2020, 23565, - 3033, 2882, 5000,
2493, 539, 250, 141, 600, 144, 14, 992, 186s 93, 384, 558, 353, 800,
1142, 402, 2565, 1620,  B75. 15000, :
2445, 190. 2%, ~170. _A4Z0, 44, -128. 944, 37, 86, 298, 112, -158, 842,
- 343, -388. 2197, 488, -493, 4304,
2008, $34 12, -141., 283, 22, -1i2. 752, 17, -~79. 220, 52, -158, 493,
172, -383. 1814, 244, -521. 3984, . :
596, 83, 10, -3i. 257, 19, -17, _735. - 14, =12, 208, 41, -13. 448
151, 2, 1814, 214, 9, 3993, _
452, 77 19, =11, . 24é. 18, -9, 726, 13. ~6e 202, 37, -5, 453,
141, 30, 1845, 200, A5, 4039,
357+ 724 14, =5, 241, 17, -3, 72X 11, -3, 198, i3 2. 444,
¢ 130. A7, 1893, 185, 71, 4110,
337, 79, 14, -7, 233, 15, ~3, 720, 2. -4, 194, 28, -1, 481,
115, 40, 1933, 163, 59. 4189,
C LOW RUNOFF YEAR ( 44.20X% OF HEAM)
3. 15, g, -17. 217, 7. -léy 704 4. -12, 182, 12, =23, 440,
Si. -43, 1890, 72, -33. 4112, .
, 348, 15. 7. -18, 200, 7. -i7. &B7, 4, =12, 174, 12, -24. 414,
i 1, -46. 1834, - 72, -41, 4051, )
357+ 17, 11, -16, 184, 8, -1%, 872, 5, -12, 158, 15,  -23. 394,
. &7, =31, 1813, 95," -0, 4010, -
¢ 535, £3. 3%, 1. 185, 28, -5, 447, 19, -6, 152, 53, 1. 39%.
T2, B4, 1997, 314, 123, 4135,
1557 270. 254, 15, 335, 121, 3l 498, 114, 52, 204, 349, 207, 402,
945, 572, 2449, 1341,  B24. 4Rat, .
o 2493, 144, 17%. -8, Ta27, £5. -100. 599, 82, =35, 1%, 247,  -12, 591.
. 505, ~-174, 2393, 716, -223. 4757.
2645, 12, . 11, 1970 130 19, =121, 434, 14, -114, 55. 50, =237, 334,
152, -£03. 1490, ‘214, -B25. 3912,
- 2008, 22, 5. -130. . 1¢, =131, _303. - 8. -53, o, 23, -2¢4, 150,
- 78, -52L. 1169, 108, -71&. 3195,
594, 19, 4, 0. 0. 8, -35, 270, b4 0. ¢, t8, -S4, 96,
67, =123, 1044, 93, =147, 3029,
462, 18. 12, 04 0+ 8, -25, 245, bs 0. 0. 16, -32. 5%
' &3, -BO. 966 8. -108. 2921, :
357 . . tée. AL, . 8. . ~18. 222, ... 5. . 0. 0. . 15, -27, 32,
57, -5, 913, 82, -&d3., 2853, .
- 337, 15, 9 . T. -17. 210, 4 o, g. 12, =27, 5,
L. 51, ~53. ° 881, 72, =72, 2781,

continued . . .
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LOW RUNOFF
9. 5

348,
357,
434,
1557,
2493,
2645,
2008,
596,
162,
357
3ag.

| Proposed systenm.

135.
17,
LED
270,
144,
43,
22.
17,
i8.
14,
15,

HEAN RUNDEF
37. &4,

348,
357,
FRIN
1957,
2493,
2445,
2008,
594,
442,
337,
339,

HEAN RUNOFF YEAR
2 64,

348,
357,
534,
1357,
2493,
2643,
2008,
594,
452,
157,
339,

64,
83,
2764
1180,
430,
199,
73,
83,
774
72,
27,

&4,
93,
274,
1189,
430,
190,

95,

83,
7.
72,
7%.

Two in 20

YEAR { 44,20% OF HEAN)
P Q 04
31, -4&3, 737,

9. [N ’
31+ . -6B. 731,
11, 04 0,
47 -32, &79.,
3% i, I

234, 151, 152+
F45. %72, 1333,
172, =8, 143,
B03.  -174.. 1157,
11, -133, +
152, —713. 441,
76, -~441, 0.
4. 0. Q.
67 Q. '8
12. "0, 0.
62, 0. Q.
11, Q. LN
57 0. 0.
i & &
YEAR

. 0. 0,
115, 27, 27y
14, 0. N

i7. -11, 209,
Wi 300 gl
130, a7, 1893,

4. -7, 1i9a.

A =8. 190,
115, 35, 1948,
14, ~F 181,
115, 33. 2001,

15,  -1i.  24s,
i3 s
130, 47, 1493,

&, =7, 213,

TRRIGATION DEHAND = 39786 AC-FI/YEAR
FISHERIES DEMAND = 3080 AC-FT/YEAR
VASTE = 1100 AL-FT/YEAR

Tow runoff years (continued)

9.
19,
i,
40,

243,
195,
87,
17,
14,

13,

11,
9y

7.
10.
i1,
40,

263,
184,
374
17,
14,
13,
11,

0.
Q.
0!

52,

o.
Q.
0.

27,
244,

?3.
-86.
-7%,
-12.

-6,

=3
=3,

-3,
- -4,
-3,
27,
244,
93,
-86,
-7,
~12,
&,
-3,
=&,

0.
L0
Q.
27,
271,
384,
278,
200,
188,
182,
1784
174,

170.
184,
143,
190,
354,
334,
273,
220,
208,
202,
198,
194,

12,
12,
15,
53

347,

247,
TP
23,
18,
15,
15,
12,

28,
28,
33,

121,

78%.

538,

122,
32.
41,
37,
33,
28,

28,

23,
31,

121,

739,
559,
112,
52,
a1,
37,
33,
28,

=34
0,

0.

i,
207,
-12,
-1%8&,
L

o,

B

OI.

0,

Qs

0, -

2.
724
748,
333,
=158,
=158,
=13,
-1
2.
=1,

=2y

=3
3.
92,
748,
353,
-158.
=158,
=134
=3+
2.

=1

B17

LN

O .

0.
1,
208,
194,
o
0,

o
o.'
o

-0

2.

94,
8004
200,
842,
A3%,
448,
ITER
444,
454,

462,
458,
431,
554,
800,
800,
442,
483,
458,
453,
454,
464,
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APPENDIX C

Estimating Drought Risk

The risk of at least one (i.e., one or more) occurrence of a
single year drought of less than or equal to a certain probability
in a given period of years can be computed by the following equation:

R=1{(1- p)r where R

P
r

risk
probability of drought
number of years

Mathematically, this is equivalent to the sum of the risk of
one occurrence of the specified drought in "r" years, plus the risk
of two occurrences in "r" years, and so on up to and including the
risk of "r" occurrences in "r" years. The total risk is comprised
mostly of the first several terms, as long as the drought is fairly

extreme.

For a single year drought, one occurrence takes one year§ there
are "r" possible "locations" for it to happen in a period of "pr"
years, and a maximum number of occurrences of "r" times in "r" years.
For a multi-year drought of "t" years duration, there arer - t + 1
"locations" where it can happen in "y years, and a maximum number of
occurrences of r/t times in "r" years: For example, for a 2-year . _
drought in 30 years there are 29 possible locations for one occurrence,
but a maximum of 15 occurrences. Because of this, the equation '
given above is not a strictly correct method of computing the risk of‘-'_
occurrence of multi-year droughts., However, for multi-year droughts

with small probabilities or large return periods relative to the

period of years in question, a modified form can provide a usable

approximation. The following equation can be used to estimate
risk when the first several terms are the biggest part of the total,
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| or when the first term is the largest term.  This happens when ljp is

suitably greater than r-t.

R.::]_:(]_..p)r‘—t-'-1

‘This equation was used to compute an estimate of the risk for-
the Powers Creek system for a period of 30 years. These are shown in Table
A.1. Table A.1 also shows an estimate of the total risk to the system
associated with a given yield. The total risk is the sum of the risks
of at least one occurrence of droughts of all durations, and is
approximated by summing the risk of 1, 2, and 3 yeaf'droughts. It éan
be seen from the table that the risk of the single year droughts dominates-
the total risk, and that the risk of the three year droughts is smail .
compared to the total. The total risk is increased somewhat to account

_for the risks of droughts with greater than three years duration.

- Note that the risks of two and three year droughts are a greater
proportion of the total for the proposed system than for the existing
system. This is generally the case when system storage is increased.

The fact that the risk of the single year drought dominates the total
risk reduces the significance of any error introduced by the use of the
modified equation for estimating the risk of multi-year droughts. If the
two or three year drought had a greater probability of occurrence than
the single year drought, the approximation may not be as good.



TABLE C.1.

Powers Creek Risk

(drought probabilities from Figure 3)

Existing System

(a) Yield 5,920 acre-feet/year (irrigation-domestic)

(b)

Single year
Two year
Three year

Yield 5,700 acre-

Single year
Two year

"~ Three year

Proposed System

(a)

(b}

Yield 9,230 acre-

Single year
Two year
Three year

Yield 8,976 acre-

Single year
Two year
Three year

=R Ry ]

p

o R w]

p

T <

p
p
p

= .01 R = 1-(1-p)5g = .2602

= ,0015. R = 1—(1—p)28 = 0426

= .000182 R=1-(1-p) = ,0049
.3077f say

feet/year (irrigation-domestic)

- .008 R = 1-(1-p)J0 = .2140

= ,0012 R = 1-(1—p)28 = .0342

= 00013 R = 1-(1-p) = 0036
.2518+ say

feet/year (irrigation-domestic)

= .01 R = 1-(1-p)30 = .2602

= ,0032 R = 1—(1—p)28 = 0700

= ,0078 R=1-{1-p) = 0216
.3518+ say

feet/year (irrigation-domestic)

= .008 R = 1-(1-p)50 = .2140

= 0025 R = 1-(1-p)28 = ,0700

= 0006 R=1-(1-p) = 0167

B e ]

.3007" say

.32

27

.37

.32

C3



