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UPPER PAYETTE RESERVOIR

PURPOSE
The primary purpose of the project was to determine active storage volumes at

any given reservoir level height. Allowances for evaporation, seepage and
other sources of shrinkage were not considered in the calculations. The results
will be utilized for future water management of the Payette River system.

BACKGROUND

The upper Payette Reservoir is a mountain reservoir located north of MccCall in
the Payette National Forest. Originally, the reservoir was part of a natural
lake on the North Fork of the Payette River, draining into "Big" Payette Lake. A
radial gate dam was constructed on the south end in 1953, raising the lake

8 feet in height. The active storage is utilized for irrigation in the lower
Payette River Valley below.

PROCEDURE
Several sources of information and field data were incorporated into the volume

calculations for the reservoir. Due to the natural lake (dead pool) portion of
the reservoir, a detailed survey of the reservoir would have involved a great
deal of time and resources. It was felt that by incorporating the use of
existing contour maps, survey field data, and the computer, a credible
calculation of volume could be found. USGS bench marks had been established on
the right dam abutment and at the north road bridge, all elevations were
referenced to these bench marks. The USGS contour maps of the reservoir also
referenced the reservoir at the high water line elevation of 5555 ft., which
outlined the reservoir border at full elevation. In late October of 1992 after
several drought seasons, the reservoir had reached dead pool level. A field
survey was completed at that time, tying the dead pool elevation and slope to
the full reservoir elevation, 5555 ft.. Survey data was obtained at key
geological features such as shore points, incoming creek tributaries, and bench
marks that could be referenced on the USGS map. The data points were then
plotted for the dead pool on an expanded version of the contour map. Data points
from the reservoir full elevation and dead pool were loaded into the computer
utilizing Surfer-Version 4 software, which inturn plotted a new contour map of
the reservoir with contour elevations at 1 foot intervals. Surface areas were
also calculated at each elevation of the reservoir as part of the software. The
volume for each 1 foot of reservoir elevation was then computed by the pyramid
frustrum equation:
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= 1
V= h/3(A'+ A+ ]A,AL)

where V= Volume (Ac-Ft.)
h= contour height (ft.)
A = upper surface area (Ac-Ft)
A = lower surface area (Ac-Ft)

ACCURACY /ERROR

Although, the utmost care was taken in obtaining and collecting data, there
is always some error involved in field data, maps, and computer plotting.

Close attention was paid to the calmness of the dead pool during the survey to
obtain accurate elevations, but some movement is unavoidable. At the reservoir
dead pool level, the north end of the reservoir becomes a wetland grass habitat,
and the ground surface is very uneven with several creek tributaries coming in.
In being practical, some interpolation had to be done in plotting this
particular area. By plotting the data manually on an expanded map, using a
planometer, the surface areas found were reasonably close to the computer
calculated areas. Generally, the accuracy of other types of water measurements
are credible within 5 to 10 percent, the volumes determined in this case would
safely fall within this percentage.

SPECIFICATIONS/FACTS
Reservoir Location: Parts of Sec. 36, 25, T21N, 3E
Sec. 31, 30, 19, T21N, 4E
Valley County, ID.
Dam: 4 - 8ft.(height) X 10 ft.(wide) radial gates.
Drainage: 42 square miles.
Surface Area: 321 acres

Water Right: #65-2918 (Decreed)

Owner: Lake Reservoir Co., Payette, ID.

1. Davis, Foote, Kelly; Surveying- Theory & Practice, 5th Ed. Page 784.




UPPER PAYETTE RESERVOIR LAKE STORAGE CHART

Gauge Height ‘Remaining Active Surface Area
(Ft.) Storage (Ac-Ft.) (Acres)
0.0 0.0 165.5
1.0 181.0 | 197.0
2.0 320.0 225.6
3.0 629.0 249.6
4.0 '882.0 257.2
5.0 1146.0 270.8
6.0 1423.0 284.6
7.0 1715.0 299.4

8.0 2026.0 321.2
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Sheet4
Cascade Reservoir
Storage Space and Possible 1995 Scenario
Possible 1995 Scenario:
Acre Feet Acre Feet
Minimum Pool , 50,000 Full Reservoir Space 703,190
Conservation Pool 250,000 Irrigation Needs (88,000)
Black Canyon Preferred 125,000 Fish Flush (96,726)
Black Canyon Regular 116,148 Evaporation (29,394)
Other Contractors 72,534
Uncontracted Space 89,508 Possible Reservoir Level - 10/95 489,070
Total Space 703,190
\ Uncontracted Space 89,508 AF 7
\ Other Contracted 72,534 AF 7
Flood Control Level —Jp Black Canyon Irr. Dist. 241,148 AF
479,000 AF ‘
Conservation Pool 250,000 AF
Minimum Pool 50,000 AF /
Page 1




Sheet8

Cascade Reservoir

Possible Refill Scenarios

Given Certain Assumptions 1977 1977 :

1995 1995 1995 1995 1996 Refill Refill 1996*
Totals In Basin | Out Basin |[Evap. Chg| Carryover| Space 1st Fill Last Fill Fill

Dead Pool 50,000 50,000 50,000

Conservation Pool 250,000 250,000 250,000

Black Canyon Preferred 125,000 125,000 .0 125,000
_ .

Uncontracted 89,508 74,230 15,278 0 89,508 15,278 15,278

Biack Canyon 116,148 88,000 10,852 17,296 98,852 14,559 31,855

Farmer's 38,893 13,012 1,750 24,131 14,762 1,750 25,881

Noble 10,050 4,417 452 5,181 4,869 452 5,633

Lower Payette 10,050 5,067 452 4,531 5,519 452 4,983

Emmett 10,050 452 9,598 452 452 10,050

Other 3,491 157 3,334 157 157 3,491

Total Space 703,190 88,000 96,726 29,394| 489,070 214,120 33,100 0| 522,170
|

Active Capacity 653,190 439,070 472170
|

| Note: Evaporation charges are proportionately distributed according to total space.

*_>mm:35@ a 1977 snow pack during the winter of 1995-96, this would be the 1996 storage accounts as of 6-1-96




Sheet7
Cascade Reservoir |
Possible Refill Scenarios
Given Certain Assumptions 1994 1994
1995 1995 1995 1995 1996 Refill Refill 1996*
Totals In Basin | Out Basin |Evap. Chg| Carryover| Space 1st Fill Last Fill Fill

Dead Pool 50,000 50,000 _ 50,000
Conservation Pool 250,000 250,000 250,000
Black Canyon Preferred 125,000 125,000 0 125,000

|
Uncontracted 89,508 74,230 15,278 0 89,508 15,278 28,093 43,371
Black Canyon 116,148 88,000 10,852 17,296 98,852 98,852 116,148
Farmer's 38,893 13,012 1,750 24,131 14,762 1,750 4,925 30,805
[Noble 10,050 4,417 452 5,181 4,869 452 1,672 7,304
Lower Payette 10,050 5,067 452 4,531 5,519 452 1,918 6,900
Emmett 10,050 452 9,598 452 452 10,050
Other 3,491 157 3,334 157 157 3,491
Total Space 703,190 88,000 96,726 29,394| 489,070/ 214,120] 117,393 36,607| 643,070

_ |
Active Capacity 653,190 439,070 593,070

|

Note: Evaporation charges are proportionately distributed according to total space.

4>mm:5_:m a 1994 snow pack during the winter of 1995-96, this would be the 1996 storage accounts as of 6-1-96
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Cascade Reservoir
Possible Refill Scenarios
Given Certain Assumptions , 1992 1992
1995 1995 1995 1995 1996 Refill Refill 1996*
Totals | In Basin | Out Basin |Evap. Chg| Carryover | Space 1st Fill | Last Fill Fill
Dead Pool 50,000 50,000 50,000
Conservation Pool 250,000 250,000 250,000
Black Canyon Preferred 125,000 125,000 0 125,000
c=oo==mo~_ma 89,608 74,230 15,278 0 89,508 15,278 54,723 70,001
Black Canyon 116,148 88,000 10,852 17,296 98,852 98,852 116,148
Farmer's 38,893 13,012 1,750 24,131 14,762 1,750 9,593 35,473
Noble 10,050 4,417 452 5,181 4,869 452 3,256 8,889
Lower Payette 10,050 5,067 452 4,531 5,619 452 3,735 8,718
Emmett 10,050 452 9,698 452 452 10,050
Other 3,491 157 3,334 157 157 3,491
Total Space 703,190 88,000 96,726 20,394| 489,070/ 214,120] 117,393 71,307| 677,770
Active ONc_momz 653,190 439,070 627,770
—

Note: Evaporation charges are proport

onately distributed according to total space.

*| Assuming a 1992 snow pack during the winter of 1995

-96, this would be the 1996 storage accounts as of 6-1-96
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Cascade Reservoir |

Possible Refill Scenarios

Given Certain Assumptions 1988 1988

1995 1995 1995 1995 1996 Refill Refill 1996*
Totals In Basin | Out Basin |[Evap. Chg Carryover| Space 1stFill | LastFill Fill

Dead Pool 50,000 50,000 _ 50,000

Conservation Pool 250,000 250,000 250,000

Black Canyon Preferred 125,000 125,000 0 125,000

‘

Uncontracted 89,508 74,230 15,278 0 89,508 15,278 56,795 72,073

Black Canyon 116,148 88,000 10,852 17,296 98,852 98,852 116,148

Farmer's 38,893 13,012 1,750 24,131 14,762 1,750 9,956 35,837

Noble 10,050 4,417 452 5,181 4,869 452 3,380 9,012

Lower Payette 10,050 5,067 452 4,531 5,519 452 3,877 8,860

Emmett 10,050 452 9,698 452 452 10,050
« |Other 3,491 157 3,334 157 157 3,491

Total Space 703,190 88,000 96,726 29,394| 489,070/ 214,120| 117,393 74,007 680,470

Active Capacity 653,190 439,070 630,470

_
Note: Evaporation charges are proportionately distributed according to total space.
*|Assuming a 1988 snow pack during the winter of 1995-96, this would be the 1996 storage accounts as of 6-1-96
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Cascade Reservoir |
Possible Refill Scenarios
Given Certain Assumptions 1987 1987
1995 1995 1995 1995 1996 Refill Refill 1996*
Totals In Basin | Out Basin |Evap. Chg| Carryover| Space 1st Fill Last Fill Fill
Dead Pool 50,000 50,000 50,000
Conservation Pool 250,000 250,000 250,000
Black Canyon Preferred 125,000 125,000 0 125,000
_ .
Uncontracted 89,508 74,230 15,278 0 89,508 15,278/ 59,558/ 74,836
Black Canyon 116,148/ 88,000 10,852 17,296 98,852| 98,852 116,148
Farmer's 38,893 13,012 1,750 24,131 14,762 1,750 10,440, 36,321
Noble 10,050 4,417 452 5,181 4,869 452 3,544 9,177
Lower Payette 10,050 5,067 452 4,531 5,519 452 4,065 9,048
Emmett 10,050 452 9,598 452 452 10,050
Other 3,491 157 3,334 157 157 3,491
Total Space 703,190 88,000 96,726 29,394 489,070 214,120| 117,393 77,607, 684,070
|
Active Capacity 653,190 439,070 634,070
|

Note: Evaporation charges are proportionately distributed according to total space.

*|Assuming a 1987 snow pack during the winter of 1995-96, this would be the 1996 storage accounts as of 6-1-96
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WATER DISTRICT 65 - PAYETTE RIVER DIVERSION DATA - AUG 27, 1995 28-AUG-95 !
’ CFS LFS  AF AF CFS LCFS AF AF CF8 CFS AF ~ AF Y
DIVERSION DIVN STOR USED RMNG DIVERSION DIVN STOR USED  RMNG DIVERSION DIVN STOR USED  RMNG :
1 S poO8ASON 1 1 78 -78 31 CURTIS-WCCONNEL 1 1 39 -39 61 PATTON-RIGES 2 0 0 g
2 € K ALLEHW 0 0 1 =11 32 b HEFFHER 0 0 35 -35 62 NOBLE ' 175 0 43 -43
3 DBL DIAMOND A1 1 1 62 =62 33 R HUNTER 0 0 15 =15 63 ROSEBURY 10 0 0 0
4 HEFFRER 1 i 54 -54 34 HACGREGOR #4 0 0 0 0 &4 STEWART 18 0 0 0
5 DOBSON-OLIVER 2 2 107  -107 35 NACGREGOR #3 Q 0 0 0 &5 NICHOLS , 14 6 364 -364
6 J HASBROUCK 0 0 11 -11 36 NACGREGOR #2 0 0 1} 0 66 PULLEY 4 0 0 1]
7 D & L REAY 0 0 é -6 37 NACGREGOR #1 0 0 0 0 67 PULLEY PUMP 1 0 2 -2
B DRAKE #1 1 1 27 -27 38 EMNETT IRR DIST 346 Q 99 <99 68 RASMUSSEN 32 1 105 -105
N 9 DRAKE #2 0 0 16 -16 39 S§S EMMETT 1D (1) 72 0 0 0 69 COOPER 4 0 0 0 -
m 10 DSL DIANGND #2 2 2 104 -104 40 BLACK CANYON IRR 1951 827 38303 -38303 70 UPPER ACCORD k4 1 82 -82
m 11 FRY & SONS 2 2 93 -93 41 LAST CHANCE 96 0 0 0 71 ACCORD PUNP 2 0 0 0
“ 12 BOISE CASCADE P 2 1 70 =70 42 FOWLER 0 0 0 0 72 LOWER ACCORD 14 ¢ 0 0
13 CITY OF HS BEND 2 2 89 -89 43 HODGINS 0 0 19 -19 73 NESBITT-HCFARLND 17 6 353 -353
m 14 DAL DIAMOND #3 2 2 85 -85 44 BROWN M i 0 0 0 74 BARKER 3 0 0 0
15 & FRY 0 o 1 =1 45 BROWN #2 L] 0 0 0 75 VOOKEY-BURY 2 0 0 0
= 16 T COOPER D 0 6 -6 LGFARMERSCOOP 379 O @ O 75 PENCE & 0 0 g
17 D SHOEMAKER 0 0 7 -7 47 NEBEXER-STOKELY D 0 19 -19 77 LOWER PAYETTE 267 0 0 0
m 18 G BROMN o 0 ] -1 48 GILL SLOUGH 10 0 0 0 78 EAGLE ISL FARMS 30 0 16 -16
19 HONTOUR FARMERS 20 0 0 0 49 BOISE CASCADE 5 0 0 0 79 JOBNSON-WIGRY 25 0 0 o
20 B JENKINS SoUTH 0 0 24 -24 50 SMITH 8 6 342 -342 80 simPLOT 50 0 0 1]
21 E GATFIELD 0 0 33 -33 51 ENTERPRISE 45 0 0 0 81 FISH AND GAME 0 0 0 0
22 L. MCCONNEL 0 0 27 ~27 52 BILBREY 17 0 0 0 82 SHELTON Q 0 0 0
23 B JENKINS NORTH 4] 0 10 -10 53 ROGERS 0 0 0 0 83 B MAY 3 0 0 0 '
24 W SHOBEL 0 0 9 =9 54 REED 44 1] 182 -182 84 FOILES 0 0 1] 0
“ 25 MCDONOUGH-NEWELL 0 0 15 <15 55 KESGARD-TSCHUDY 14 2 196 -196 B5 MOGENSEN 1 0 [ 0
' n 26 M CANADAY 1 1 39 -39 56 O'TURLEY 4 0 0 0 86 JACKSON 1 ) 0 0
: 27 J SAAD 0 0 é -6 57 SEITZ 17 ] 0 D B7 DAWS 1 0 0 0
";I. 28 H GATFIELD 0 9 33 -33 58 woops 4 0 1 =1 88 SWANSON 0 o 0 0
) 29 W FROST 0 0 Q 0 59 PAYETVE R RANCH 2 0 0 0 89 WASHOE 28 0 0 0
! o 30 F CHARTERS 0 0 1 -1 G039 PUNPS (2) 44 4 0 0
CQ
o (1) STORAGE USE COMSINED WITH NS ENMETT (2) STORAGE USE COWBINED WITH 3§ BLACK CANYOM
vt
&
i
i >
N
e
L
;IR
N
TN
L
N
~
-3
o




20°y - 4300 3TIW I ¥3ddD

20°L - 4303 IN 2 ¥3MO) 0'956J  4°WLL66L 6°026%  6°2640%  0°2598Sy 4V 31VA-OL-W¥3A
" - §47 H9A01S 3NN 2 M8 ALSYA A3NTEKHOD
‘e - §47 HINO1S 31[W £ O1 1SV GIANIAWOD LERTUIR] 031¥3A1C d3¥0IS gasn 1R31NDD
*Jy - 5437 aGN3 IV "gYE - S4d QY3aH 1v BIn01S 37IH £ L2d¥N YH1I37 ASY YR 3oVH0ILS NI FONVHD
IN1SSVd ¥H131 AGY

0°0508%8 0'0¥yesYe yiol

0°15228  0°1si28 sy 6

0700LSY  0°00LSY - goonavia @

0°002 0°002 SV ¥3ddn 2 995511l 0709088 0°0 0°SiSL-  0°LE%0S8 O V9SEES wioL
0°6EY0LS  .0°85Y02S a0vasvd 9 _

0" 00£1 0°00EL STIYT ¥3ddN S g'¢  0°0 0'0 5§~ 0°Sy90§  0°95%0€ HOANYD J9¥18 §
0°0092 00092 STIVT ¥3adn ¥ £°96501 0°081ES9 ©°0 L'9E6- 07002929 0" YS0RE9 30¥25VD ¥
0°00%2 0°00%2 STV 83ddn € 0°0  0°02v92 070 2°iSl-  0°0006E D°00ESE 31134vd €
0'00891L  0°0089LL goonayad 2 8°0  0°0059 0°0 00 070059  0°0059 SIAV7 H3ddn 2
0°0¥92 0705122 3113AVd ) y-096 0°006L9L 070 c"gRY-  0°2622El 0" LGEEL Q0OHOY3G |

(3v) C4¥) (W) G0 (s43)  (sd3) (V) T

LEEDIY 1101 WIOAN3ISIY  ALTYOTHd A3 1101 ¥0LS 1101 ¥0.S WIDY LNOD ONHI 1NOD HIND LNOD A3NHd HI0AY¥3STY

*2092 “9¢0E B T4Y4 $1¥101 03¥NSYIN LON ‘031YMILS3 ADT4 SILVIIANT - &
20L06661 ‘€08 "19%  CESY 0 -0 sy B9y 2092 2 ON¥ all3Avd OL YHL3T 0L
61608861  °0 ‘95z "6%2 ‘0 9§ sgl "D -691 w0l 92 8NY & #9n0TS 311K L HON3E 2l
61609€6L  "S2 "9y 0 ‘0 “yh- "0 "¢l -ig 7 92 9NV 1S¥A 03INIBHOD €L
sL608€6F 102 "iv9  ‘ege O "Ly ‘0 60§ -DSE  "62LL  9Z DAY x  H9NOTS GIW D1 113WHI 6
61608660  "89 T2 BT TR *08 ‘0 “9vs ‘962  "6z5L 92 BN Li3WK3 ©L ONIE JONSISHOH @
6160BE61  "9E "9 ‘D “0 ‘28 "0 -09%4  "2SE2  -09¥h 92 OV GN3G JORSISUOH 0L XNV )
61608561  "2£) ‘0 ‘0 “0 Ctgsy "0 ‘gcy  ‘hl&  "9S¥  9Z.ONV « SANYS OL JAVISVD X0 N 9
61608861 “yel ‘0 ‘0 i 73} “gsy "00z “yel 474 “yet SZ Inv aQyIs¥d 01 TIVI3W 1Y S
61608561 ‘08 ‘0 *0 ‘0 1 "0 1414 "481 ‘0ol ¥2 ony TI¥3IW 1V Miod HLIHON ¥
61608561 02 ‘0 "0 "0 ‘0 -0 -02 "0z "0z ¥2 9NV » Y504 HIYON 83ddn |}
51608661 0¥ "0 ‘0 "0 65y ‘0 ‘696  "BOYL 696 92 BNY SANVE ¥N 3LLAAVD €
61608561 ‘ZLL "0 "0 "0z 6y 0 21l “95¢ i 5Z 9n¥ (00AOV3A A1 GOOMAYU 2
61608561 S "0 "9 "0 0 "0 216 CZis  C2ls 52 B NVHHOY LV J¥0d Hlnos 1§
LHDI® 1SV1 HI¥D ~ AIQ MO AL MOTJ dVA3 MO ADT  MOTJ IVN DU MO 3LVC
HOYIY viol TYENIYN  H10AHS3Y Q3N01S J3nod DNINIVWY 1¥NLIY IVENLVE  TVALIY $42 NI SMOT4 RIVIY

S5-BnNY-82 66t ‘2Z BAY - 9NILNNOJDY MDY HIAIY SLE3AVd - §9 IDOTHISIQ HILVA

‘

/RZ/80

0

908 12¢ R0z T

SeMN0STd NAIVM dI

eann M






