UPPER SNAKE RIVER ADVISORY COMMITTEE MEETING QSDA

November 9, 2016 at 2:00 pm i

Review of 2016: Snowpack, Precipitation & Water Supply Forecasts
Oct 1 Surface Water Supply Index — statewide summary
2017 Amount Needed for Adequate Irrigation Supplies

The start of the New Water Year brought good news and record high
precipitation so far

NOAA QOutlook, Ocean Temperatures & Years Following a Strong El Nino
Partnerships between NRCS and BSU & IWRB

SWSI Surplus Thresholds

Status of NRCS Snow Survey Program

Ron Abramovich
USDA NRCS Water Supply Specialist
Snow Survey Boise, Idaho
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Period ending 7 AM EST 30 Sep 2016
Base period: 1981-2010
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Idaho Surface Water Supply Index (SWSI) October 1, 2016

The Surface Water Supply Index (SWSI) is a predictive indicator of surface water availability within a
watershed for the spring and summer water use season. [he index iIs calculated by combining pre-runoff
reservoir storage (carryover storage) with the forecast of spring and summer streamflow volumes. SWSI
values are scaled from +4_0 (abundant supply) to -4_0 (extremely dry), with a value of zero indicating a
median water supply as compared to historical occurrences. The SWSI index allows comparison of water

avallability between basins for drought or flood severity analysis. The SWSI analysis period is from 1981
to present.

The October 1 SWSI provides an all-inclusive summary of the water available for the previous water year. It
includes the Oct-Sep streamflow and September 30 reservoir storage as an indicator of the end of season
conditions.

Basin or Region SWSI Most Recent Year
Value with Similar SWSI
Value
Spokane -1.0 2013
Clearwater -0.8 2006
Salmon 0.3 2010
Weiser 0.3 2012
Payette 0.3 2014
Boise 0.8 2009
Big Wood 0.8 2009
Little Wood 0.1 2010
Big Lost -0.1 2005
Little Lost -1.9 2015
Teton -1.9 2004
Henrys Fork Need diversion data
Snake (Heise) -1.2 2005
Oakley 0.3 2007
Salmon Falls 1.0 2009
Bruneau 2.6 2006
Owyhee 0.6 2008
Bear River -0.1 2013
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USDA

Upper Snake Forecasts =
UPPER SNAKE RIVER Fore_cast 50% % Avg 30yr Avg | Observed Observed % Error
BASIN Period (KAF) (KAF) (KAF) |2 i

Snake R at Flagg Ranch

APR-JUL 445 96% 465 312 67% -42.6
Snake R nr Moran?

APR-JUL 720 94% 765 508 66% -41.7
Pacific Ck at Moran

APR-JUL 150 91% 164 113 69% -32.7
Buffalo Fk ab Lava Ck nr Moran

APR-JUL 270 96% 280 240 86% -12.5
Snake R ab Reservoir nr Alpine?

APR-JUL 1980 91% 2170 1728 80% -14.6
Snake R nr Irwin 2

APR-JUL 2880 96% 3010 2511 83% -14.7
Snake R nr Heise?

APR-JUL 3100 96% 3240 2601 80% -19.2




Ag irrigation supplies were marginal in Upper Snake with the runoff at 80% of average at Heise.
Dec 2015 — estimated amount needed for adequate 2016 irrigation supplies
A volume greater than 78% of average was needed to provide marginally adequate supplies.

2016 Snake River near Heise: Apr - Jul Volume - Eaily;j:.lm‘ui;ianoe Ftc;recast O NRCS
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Summary Table: Amount of streamflow needed in 2017 for adequate surface irrigation supplies.

Created November 8, 2016

Fall reservoir carryover storage is used to project spring reservoir storage levels based on current conditions and recent trends. Then, by
knowing the adequate irngation water supply needed in your basin, the projected spring reservoir volumes are subtracted from the
adequate irngation supply to determine the volume of streamflow to marginally meet adequate surface irrigation supplies in 2017.

As of November 8, 2016: Projected change in reservoir storage from Fall 2016 to target levels in Spring 2017 which is
when the runoff period starts for the streamflow forecasts.

Oct 31 Nov 30 Dec 31 Projected Pm;'z;t;g th:";“r[g'f: Eﬁgz'“ﬁﬁ

Hﬂﬁgﬁ Smﬁgﬁ Smﬁgﬁ Jan 1 Etn:{agﬁ storage| storage stcﬂage

KAF KAF KAF

Boise Reservoir System 422.0 -— - 800 378

Magic Reservoir 5.0 — - 105 40

Little Wood Reservoir 12.4 — 24 12

Mackay Reservoir 14.7 — - 40 25

Jackson & Palisades 800.0 — — 1300 500
Reservoir System

Oakley Reservoir 11.5 — 22 "

Salmon Falls Reservoir 35.0 .- 50 15

Lake Owyhee 179.0 260 - 81

Bear Lake 440.0 — - 500 60

For reservoir
projection, there
may not be a
right or wrong
answer, but if
there is a better
projection, let
me know.



Total Reservior end of month
storage Lucky Peak, Arrowrock
and Anderson Ranch

Capacity = 1015.6 KAF

Scale= 1000 AF

% of Average
1981-2010 average
all yr avg

max
min

4

F
F

r

oct
361.6
499.0
326.7
463.0
493.9
474.6
576.5
421.6
366.5
4332
1559

4226

97

4336

4549"
.1
1328’

nov
394.5
541.0
373.7
508.3
530.8
5115
615.9
463.4
396.0
4741
4238

ans’

5005
7839
1538"

dec
469.1
593.9
412.2
534.7
546.6
567.9
653.8
537.3
4241
5436
4709

510.5"

549.4"
8294
1728’

jan
558.7
630.5
448.6
576.0
586.0
641.1
710.0
574.8
454.8
602.5
515.0

536.8"

579.5
884.0”
198.77

feb mar
4329 403.7
6905  859.9
4907 577.9
6148  666.6
621.1  697.0
6912  785.0
7555 8013
6119 6816
5215 645.4
1221 8713
5823 | 7520
800.0

0 132

5556 605.3
594" 6206
0221”9614
122" 3465

Boise Basin Reservoir data from AWDB

apr
688.7
896.0
655.6
793.7
796.2
698.7
921.7
706.1
730.7
694 9
687.0

695.9"

7106
095.3"
473’

may
937.7
937.2
873.5
9724
835.8
776.6
948.7
754.5
931.5
941 1
9704

031.7"

845.9"
1057.3"
4073

jun
1012.7
814.5
1003.0
979.4
989.5
959.0
979.5
689.5
937.8
8715
808.6

885.2"

012.7"
1060.8”
280.7"

jul
860.7
596.5
847.0
847.5
857.0
933.5
821.5
528.4
765.6
7011
7240

1433

782"
10121"
1485

aug
653.7
416.0
639.2
684.9
697.1
7172.6
634.6
362.7
597.2
531.0
5915

562.8"

587.0"
867.7
11037

sep
529.1
310.7
483.6
527.8
541.7
618.2
476.2
336.0
452.3
396.5
416.0

439.1

464.5
750.4
112.2

change in
storage
from Sep 30
to Mar 31
409
3308
2672
183.0
169.2
2433
183.1
2053
309.1
4190
3555

163.4

167.8
412.6
-2124

change in
storage from
Oct 3 to
Mar 31

421
3609
2512
203 6
203.1
3104
2241
2599
2186
438.1 2nd max increase
596.1 max incr from record high april melt
376.0 \_ 800.6 projection for Mar 31

7.7

174.4
596.1

-255.0



Total Palisades + Jackson end of
month storage

Jackson and Palisades Reservoir storage from AWDB

Jackson Lake only 1911-55

Capacity = 182.6 KAF Jackson Lake and Palisades 1956-Present

changein  changein

change in

Scale = 1000 AF storage from  Storage from storage from
Sep30to Mar end of Octto end of Nov to
year oct nov dec jan feb mar apr  may jun jul aug sep H
2007 14250 15100 15700 16190 16890 18150 1979.0 19520 16320 11410 7490 4930 13 300 305
2008 5250 6380 7340 820 9020 9890 10870 14660 20580 21130 16310 12920 496 464 351
2009 12405 13653 14686 15604 16488 17585 14402 16869 22515 20402 17905 15553 467 518 303
2010 15784 16467 16950 17475 18027 18798 20464 18790 22472 19359 15044 13506 375 301 23
2011 12538 13617 14604 15285 15323 14931 0107 8784 1837 22335 21306 19050 142 239 131
2012 18692 18648 18676 18753 18635 17799 17772 19900 21861 17358 12016 9302 125 89 -85
2013 8306 9922 11039 11775 12415 13273 14060 15496 14387 0889 6026 4341 307 M7 335
2014 4918 5649 6212 6830 7604 8644 8072 14839 19207 17786 15146 13716 130 373 299
2015 14227 15422 16706 17824 18299 | 18065 | 19022 20416 21170 17492 12002 10972 525 474 354
2016 10468 11580 12603 13572 14392 | 15500 | 17772 19791 19550 14700 9588 7307 453 503 302
2017 | 8035 1300.0 500 13035 projected Mar 31
% of Average 68 0 0 0 0 91 0 0 0 0 0 0
alyravg” 835" 880" 915"  oad” 963 040" 042" 162" 14137 12207 o1’ a3 126 115 69
max 1981 1900 2044 2043 1985 2023 2067 2244 2054 2234 240 1993 0 550 518 303
mn[ 2 4 5 50 4 % w0 11 29 M 0 00 783 806 806
B IR I ]
1981-2010 maximum 1960 1990 2044 2043 1965 2023 2067 2244 2250 2220 2082 1946 49 518 303
1981-2010 minimum! 362" 4517 50" et esa” 1" e’ 8" 1" sr” o s’ 40 783 806 806



Summary Table: Amount of streamflow needed in 2017 for adequate surface irrigation supplies.
Created November 8, 2016

Fall reservoir carryover storage is used to project spring reservoir storage levels based on current conditions and recent trends. Then, by
knowing the adequate irngation water supply needed in your basin, the projected spring reservoir volumes are subtracted from the
adequate irngation supply to determine the volume of streamflow to marginally meet adequate surface imgation supplies in 2017

Column 2 Columnd = Columnd4 Cold/Col6 X 100=Col §
Column 1 2 3 4 5 6 7 9
Basin Amount | Projected end 2017 % of average | 1981-2010 |Streamflow| 2016 Streamflow
needed for of month streamflow | streamflow to | average runoff Runoff
adequate reservoir volume meet adequate | Streamflow |  period
imgation | storage (Jan, | peeded for irrigation KAF used in the KAF /%
water supply | Feb or Mar) adequate supply in 2017 analysis of
KAF KAF water supply KAF average
KAF
Boise 1500 800 700 51% 13601 Apr-Sep 1255 92%
Big Wood 275 105 170 64% 265 Apr-Sep 186 70%
Little Wood 60 24 36 39% 92| Mar-Sep 66.4 2%
Big Lost 180 40 140 93% 150( Apr-5ep 1194 80%
Little Lost 40 40 118% 34| Apr-Sep 269 79%
Teton 85 85 44% 193 Apr-5ep 140 73%
Snake (Heise) 4 400 1300 3100 82% 3,780 Apr-Sep 3000 79%
Qakley 50 22 28 90% 31| Mar-Sep 274 88%
Salmon Falls 110 50 60 1% 85| Mar-Sep 109 128%
Owyhee o575 260 315 47% 665 Feb-Sep 545 82%
Bear River 280 500 0 0% 205 Apr-Sep 1455 1%




Idaho SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

Nov 07, 2016

Water Year (Oct 1)
to Date Precipitation

Basin-wide Percent
of 1981-2010 Average
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 The start of the New Water Year brought good
news and record high precipitation so far... and
Improved streamflows and soil moisture.

Snake Basin above Palisades 2017 Precipitation with Non-Exceedence Projections (18 sites)
Based on Provisional SNOTEL data as of Nov 06, 2016
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Period ending 7 AM EST 06 Nov 2016
Base period: 1981-2010
(Map created 07 Nov 2016)

% Total Precipitation Anomaly: October 2016 - 06 November 2016
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Water Year to Date
Total Precipitation
Inches
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Water Year to Date Total Precipitation
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1 Day Precipitation Total for
October 30, 2016
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Lewis Lake Divide Soil Moisture
 Not at saturation levels but
« Better than last year going into winter

Lewis Lake Divide (577) Wyoming SNOTEL Site - 7850 ft
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Snake River Station (764) Wyoming SNOTEL Site - 6920 ft
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Henrys Fork & Teton Basins 2017 Snow Water with Non-Exceedence Projections (7 sites)

Idaho SNOTEL Current Snow Water Equivalent (SWE) % of Normal Based on Provisional SNOTEL data as of Nov 06, 2016
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NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 10/6 /2016 10/6/2016

(white regions indicate sea—ice)

40 BD 80 100 120 140 160 180 —160  —140 —120 —100  —E( — G0 —40 — 70 0
T ' e : : : : : : : : ' ' ' :

- -

" =

L BRE. .. - B e, e T LT T T e e Ey

140 120 1440 iy 180 —1R0 =140 =120 —104 —&0 -G —440
—540 —45 —49 —35 —S0 —25 —249 —1.5 —1.0 —05 000 0.50 1.060 1.50 200 250 300 350 4.00 4.50 500




MOAA/MNESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 11/7 /2016 11/7/2016

(white reqions indicate sea—ice)
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Analysis of
Streamflow In
Strong El Nino
Years like 2016

Year
1994
1988
1941
1966
1973
1942
1947
1952
1985
1998
1983
1978

2016

ENSO

SE Strong
El Nino
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE

SE

Streamflow as % of 1981-2010 Average
Apr-Sep  Apr-Sep Apr-Sep

PDO Feb-Sep  Apr-Sep
Owyhee  Salmon Big Wood
River blw Falls River blw
pOsS or neg Dam Creek Magic Dam
pos 23 36 12
pos 30 65 24
pos 83 53 69
heg 28 39 51
pos [ neg 61 114 51
pos 122 173 117
pos [ neg 44 a0 29
neg 178
pos 124 135
pos 135 138 161
pos 221 157
pos 110 112
pos 82 122 70
<60
60-90
90-110
~111-130

=130

Snake
River nr
Heise ost Falls
61 51
70 71
73 45
78 80
79 45
86 77
108 90

70
82
9

sorted



Analysis of
Streamflow for
a year like 2017
that follows a
Strong El Nino
Year

Year
1941
1978
1952
1947
1988
1966
1994
1998
1983
1942
1973
1995

2016

12 years

ENSO

SE
Strong
El Nino

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

Year
Folowing
a Strong

El Nino

1942

1979

1953

1948

19859

1967

1995

1999

1984

1943

1974

1996

2017

Streamflow as % of 1981-2010 Average

ENSO Feb-Sep
Owyhee

River blw

Dam

SE 122
N a7
N 56
LM 58
SL 145

N or LN ?

Apr-Sep Apr-Sep  Apr-Sep
Salmon Big Wood Snake
Falls River blw Rivernr
Creek Magic Dam Heise
173 117 86
116 34 90
76 92 92
86 66 a7
100 75 102
88 151
135 185
108 158
369 206
150 259
111 184
115 132
? ? ?
sorted
<60
60-90
90-110
~111-130

=130

Apr-Sep

Spokane
River nr
Post Falls
77

105

108

176

116




Partnerships between NRCS & BSU

BOISE STATE UNIVERSITY

1. Estimating timing of snowmelt peak streamflow usin
snowmelt relationships at SNOTEL sites

(Kara Ferguson & Dr. Jim McNamara)

2. Estimating critical flow magnitudes using SNOTEL data
(Becca Garst & Dr. Jim McNamara)

Day of Allocation Prediction for the Boise, Payette & Upper Snake



Snow Water Content & Water Year Precipitation (Inches)

USDA 0 NRCS

2016 & 2012 Grand Targhee SNOTEL and Teton River above Leigh CK near DFiggs St suemen o mpicstore

Matue] Resources Conservation Service
52 . . | | 1700
.8 __—EﬂlﬁSW’E P 1600
s===2016 PREC July 8, 2016 - 1500
44 H==- 2012 SWE
2012 PREC - 1400
40 == =Median SWE - - 1300 _
a— 1016 Streamflow >miil | 1200 Lo
36 o 2016 45% melt g
5 = = = 2012 Streamflow r_7 =23.7inches 1100 =
i} o
_ - 1000 =
28 —t_ - 900 O
24 S o o ,’: - 800 &
o PP i =
vES h - 700 G
20 - 7 - e00 2
6 B A &
| Y 0 - 500 Q@
'] I.i 1 \1‘\ l"" E
12 A AR T 400
e F l VY. R i A ‘ l \"' ‘ hq_ 300
S S Yl IS X P \ - 200
a '- \ - 100
; i -

1/1 1/15 1/29  2/12  2/26  3/12 3/26 4/9 4723 5/7 5/21 6/4 6/18 772 7/16 7/30

Teton River has an increase or the snowmelt peak occurs when Grand Targhee SNOTEL site is about 45% melted.




Boise River

Day of Allocation Prediction

Time for Use Inputs

J

Goodness of Fit

e Maximum SWE Values

Early
SEER)

R?=.61

April

J

§

e April, May, and June Melt Ratios

Adjusted R? @

Adjusted R? @
e Maximum SWE Values R2=.89
After -@Melt Ratios Adjusted R2 @
e Maximum SWE Values R2=.94 | ]
e April and May Melt Ratios Adjusted RZ@ ncr(.easmg
~— Confidence
AN
e Maximum SWE Values R2=.99

N 4



Upper Snake River
Day of Allocation Prediction (without April Melt)

Time for Use Inputs Goodness of Fit

U o

e Maximum SWE Values R2=.72
Early Season AdeSted R? =<66>
),
o/ \Vlaxip SWE Values R2 = B
A o\ ApfilMedt Ratios AdeStEd R? =<63> »

~

e Maximum SWE Values R2=.86

° @and@bﬂelt Ratios Adjusted R2 =<_79) Increasing

< Confidence

e Maximum SWE Values R2=.92
. @Melt Ratios Adjusted R? =(84)
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Idaho Surface Water Supply Index Ag Shortage & Surplus Thresholds

Basin Ag Shortage Threshold Surplus Threshold
Big Wood 275 KAF 350 KAF with 1,500 cfs release from the dam.
Boise Basin 1,500 KAF 2,200 KAF with a flow > 6,000 cfs passing the Glenwood gage for more

than 5 days and approaching 25 days is considered the surplus threshold.

Little Wood 50-60 KAF 70 KAF was determined as the surplus volume based on the
reservoir capacity of 30.0 KAF and potential to fill the reservoir.

Owyhee 575 KAF 950 KAF with a flow greater than 1,800 cfs for 8 or more days meets
(updated value) the surplus threshold.
Oakley 50 KAF 60 KAF was determined as the surplus volume based primarily

on the reservoir capacity of 76.6 KAF and the ability to rent
water when volumes are above 60 KAF.

Salmon Falls 110 KAF 180 KAF was determined as the surplus volume based primarily
on reservoir capacity of 182.65 KAF and potential to fill the reservoir.

Payette Shortages not common 1,400 KAF based primarily on 2015 total water supply.

Not completed: Snake at Heise, Teton, Big Lost, Little Lost, Bear



O StreamFlow Apr-Sep
B Reservoir 31-Mar

Apr 1 Historic and Forecasted Surface Water Supply

Boise River Basin
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Boize Riwver at Glenwood Bridge _
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Days > 6000 cfs

Year
@ Glenwood

12:: 1;: Days > 6000 cfs @ Glenwood
1986 79 120 -
1982 75 110
1996 67 100
2011 61l © o b
2012 as| & g . Surplus Greater
1984 a2 = 70 ? than ~ 28 days
2006 39| § g L)
1999 36| £ gp
1998 28 £ * o
1993 5 E :g ‘e
=S >
1989 5 0
2009 1 0 s s 4
1995 0
2000 0 The years with days above 6000 cfs on the Boise River at Glenwood
2010 0 Bridge are plotted. In the table, the years are in bold. The years in blue
1985 0 are surplus, and the years in green are borderline (defined above). The
2014 0 red years correspond to years of water supply shortage.
2003 0
2002 0
2004 0
2007 0
2005 0
1990 0



BIG WOOD BAGIS TEST #1

SLOPE

BIG WOOD BAGIS TEST #1

PRECIPITATION ZONES

NRCS Partnership with
ldaho Water Resource Board

Primary Goal:

GIS watershed analysis to assist in
determining data collection needs, data
voids and need for mid-elevation snow
measuring stations with the hope to
Improve streamflow forecasts.

BIG WOOD BAGIS TEST #1

SNOTEL ELEVATION ZONES

BIG WOOD BAGIS TEST #1

ASPECT




USIDA Natural Resources Conservation Service

. 1o

United States Department of Agriculture

You are Here: Home / Snow Survey [ Contact Idaho Snow Survey
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About Us

| MNational Centers | State Websites
Browse By Audience | A-Zindex | Help

I o -
Stay Connected ﬂ a o] ﬁ | ik |

Snow Survey

Staff Directory

Program Manager and Staff Supervisor

Mame Position Phone Email
Shawn Mield | State Soil Scientist | 208-378-5728 | Shawn Nield
Office staff
Office Staff
Name Position Phone Email

Fon Abramowvich

Water Supply Specialist

208-378-5741

Ron Abramovich

Retiring Dec 30

Hydrologist position opens today, closes Wed Nov 16

“Vacant Hydrologist
Phil Morrisey Data Collection Officer 208-5885-5983 | Phil Morrisey
Daniel Tappa Hydrologist 208-378-5740 | Daniel Tappa
Field Staff

Name Position Phone Email
John Wilford | Electronics Technician | 208-685-6943w | John Wilford
“acant Hydrologist 208-685-6042w
Vacant Hydrologic Technician | 208-685-6942w




85th Annual Western Snow Conference Questions, Comments, Corrections
April 17-20, 2017 Boise, Idaho

A Joint Meeting with the Weather Modification Association

WesTtern Snow CoNFERENCE

Western Snow Conference Web Site: www.westernsnowconference.org

General Chair
Scott Pattee October 25, 2016
scott pattee(@wa_ usda . gov

First Call for Papers
General Chair-Elect Joint Meetlng of the
Ron Abramovich Western Snow Conference
ron.abramovich@id.usda._qgov and the
Weather Modification Association

Secretary/Treasurer/ Members and Friends of the Western Snow Conference:

Documents Manager

Jon Lea . - . — - _ .
PO Box 485 Please join us on April 17 — 20, 2017 for a joint meeting of the 85th Annual Western Snow

Conference and the Weather Modification Association in Boise, ldaho. The conference venue

offers the opportunity to interact with other professionals while enjoying one of the most vibrant
cities in the Intermountain West.

Brush Praine, WA 98606
Phone: (503) 414-3267
westernsnowconference@ agmail.
com

You are invited to submit an abstract of 150 — 300 words for either oral or poster presentation by
January 31, 2017. Submit abstracts by filling out the online submission form at:



Extra slides explaining Surplus determination



O StreamFlow Apr-Sep

B Reservoir 31-Mar

Apr 1 Historic and Forecasted Surface Water Supply

Payette River Basin

Surplus Greater
than 1,400 KAF
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O StreamFlow Apr-Sep

B Reservoir 31-Mar

Apr 1 Surface Water Supply Index [SWSI)

Salmon Falls Creek Basin
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Boise Basin

Based on Glenwood Gauge Data 1982 - 2014

Apr - Sep March 31| Sum Volume Max Qat Days = 6000 Max Q

Year Volume Res Storage + Storage Glenwood cfs @| Unreg @
[KAF] [KAF] [KAF] [cfs] Glenwood] LUC [cfs]
1983 2494.7 655.5 3150.2 9560 a5 24255
1982 2460.5 515.9 2976.4 7410 75 19020
1997 2490.6 346.5 2837.1 7160 117 24052
1984 2160.6 630.0 2790.6 6900 42 22541
2011 1965.4 785.0 2750.4 7130 61 18787
1986 1881.1 831.3 2712.4 7900 79 17992
1996 2065.5 574.1 2639.6 6690 o7 20570
2006 2162.4 403.7 2566.1 7050 39 22066
1998 1700.6 837.0 2537.6 8350 28 14186
19495 1887.1 535.8 24229 4970 0 13350 Outlier
2012 1610.9 201.3 2412.1 2050 45 22787
1999 18338.1 537.5 2375.6 6770 36 16445
Surplus above 2200 KAF
1993 1656.5 421.7 2078.2 6560 5 16339 )
Borderline
2009 1323.0 b6b606.6 1989.6 6040 1 10973 Surplus
2008 1382.1 577.9 1960.0 6860 5 17201
2000 1154.6 201.5 1956.1 3330 0 8867 Outlier
2010 1223.8 697.0 1920.8 6000 (] 17686 Borderline
1989 1324.2 507.5 1831.7 6130 5 13151 Surplus
1585 1165.6 664.0 1820.6 2360 i} o842
2014 1173.2 645.1 1822.4 1880 0 9776
2003 1218.6 538.4 1757.0 1480 0 16023  Peak Flows
2002 1178.4 471.8 1650.2 1340 0 14216 below 6000 cfs
2004 973.5 647.1 1620.6 1320 0 7247
2007 736.4 850.9 1596.3 14830 0 6441
Shortages below 1500 KAF

2005 931.1 517.2 1448.3 1230 0 13233
1990 B340.6 579.3 1419.9 875 0 78381
2013 703.8 681.6 1385.3 1440 0 7517
1987 561.8 784.6 1346.4 1470 0 5625
1994 588.4 677.9 1266.3 1280 0 5573
1991 734.4 477.5 1211.9 968 0 6308
1988 745.6 451.3 1196.9 939 0 6234
2001 544.9 619.5 1164.4 047 0 6209
1992 470.8 412.3 383.1 830 0 4317

Boise Basin:

Determination of the 2,200 KAF Surplus Level: The surplus
threshold of 2200 KAF for the Boise Basin was determined
based the following analysis for years 1982-2014. The Boise
River at Glenwood Bridge gage was installed in 1982.

SWSI volumes greater than 2,200 KAF, which is the summation
of the Mar 31 combined reservoir storage plus Apr-Sep runoff
volume, was sorted high to low.

Peak flows at the Glenwood gage were determined along with
the number of days above 6000 cfs. There seems to be a
distinct cutoff in the maximum flow at Glenwood. Only one
year, 1995, had a maximum discharge between 3330 to 6000
cfs.

Natural inflow peaks were used as a guide but the amount
released from the reservoir is primarily a function of the storage
in the reservoir system. The total volume is then compared to
the Glenwood maximum flow and duration of high flows.

A volume greater than 2,200 KAF with a flow > 6,000 cfs
passing the Boise River at Glenwood gage for more than 5 days
and approaching 25 days is considered the surplus threshold.



Water Supply [KAF]

Big Wood Basin Water Supply Threshold

1000
900
800
700
600
500
400
300
200

100

Surface Water Supply 1916-2015

40 years with

shortages
(< 275 KAF)

® March 31 Res [KAF]

14 years
with
marginal
adequate

supply

M Apr - Sept Vol [KAF]

44 years with
surplus
(> 325 KAF)




Water Supply [KAF]
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