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Hydroelectric Resources

Hydroelectric Facilities and
Nameplate Capacities

El Hells Canyon 391,500 kw
Fl Oxbow 190,000 kw

Brownlee 585,400 kW

Cascade 12,420 kW
3 swan Falls 27,170 kw
3 C. ). Strike 82,800 kW
Bliss 75,000 kw
FJ Lower Malad 13,500 kw
] Upper Malad 8,270 kW
[T Lower Salmon 60,000 kw
[El Upper Salmon 34,500 kW
[l Thousand Springs 8,300 kw
EE] Clear Lake 2,500 kW
[ shoshone Falls 12,500 kw
EE Twin Falls 52,897 kW
[ Milner 59,448 kW

American Falls 92,340 kw
Total 1,709,045 kW
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Brownlee Operations
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Upstream Regulation

e Upper Snake River

— Reservoirs include: Jackson, Palisades, and American Falls Reservoirs
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Upstream Regulation

e Upper Snake River

— Reservoirs include: Jackson, Palisades, and American Falls Reservoirs
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Upstream Regulation

e Upper Snake River

— Reservoirs include: Jackson, Palisades, and American Falls Reservoirs

v
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Upstream Regulation

* Payette and Boise

— Reservoirs include: Cascade, Payette, Deadwood, Black Canyon,
Anderson, Arrowrock, and Lucky Peak Reservoirs
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Customers

*Short- and long-term traders
eLong term resource planners
*Plant operators
*Plant maintenance
eLicense obligations
*Risk management team
*Finance
*PCA
*Others



Stream Flow Forecasting
History

A ] T o H 1 J KoL m u o P q A 8 T u ¥ w7l 2 a8 2B AC |aE AE | aF AG AH & aK | AL A | A
1 Mote: Copy stant datetat Adjusted  Forecast Augmenation | Projected Vol 2002 Auerage Case September 30, 2004 - March 31, 2010 Ezpected

2 Inflow [cfs]  Monthly of Erourlee  Brownlee  Calc 8M12-7A0 Manthly Marthly INCLUDES PRIMARY STORAGE AND FISH WATER

3 Date_Brownlee Average Inflow (o] Inflaw [ofs 3003 Awerage TargetFlow,cfs R date Wildhorse date_Pine Creek. date__Salmon OFF 7] DIFF %] date Amer Falls
347 2Aug 0k El 10273 [ 04, EM % EM 5] EMET ELEIT
35 7 30-Aug04 1 B 11818 in) Eg 28 Eg 40 g 4703 10" 4300
6 7 3l-Aug04 wf_ twres| B w25 847 F 9950 desired " 19 | 23 desired " 37 B 43 desied E 432 ¥ 4684 desired ¥ 4403 desied #T 43097
aF o bSepd EEE] 2 G54 " 1" af 2 207 0 1" ’7 " el o LA LA 1] 35007009 4366 007 0k 17 43092 |- (]
32 " 28ep 04 B 537 2" 21 20 LT Trend d 2" 38 31 LT Trend I 2" 4205 4885 LT Trend??.” 7440 LT Trend " 2" 43088
93 7 3Sep0s B 0133 3" 21 d 3" 3F T 3" 4030 4700 558RR T d 3" 43088
W0 ¥ 4.Sep0d B 10101 4r 21 r 4r 36 r 4r 246 r r 47 488
w " 58ep04 B 025 5" 21 d 5" 37 I 5" 2893 d d 57 43087
027 GSep0d - 78 (4 2l r (4 * e 3811 r T s
Wz Y FSep0d B 3160 kid 22 r kid 37 r Tr B F r 7 4a088
we " 8Sep0d B 3261 z" 21 d z" 33 I z" 2686 | d 8" 43088
W57 9-Sepd B 077 4’ 2 r 4’ » rooar 09 | 9T 43088
W06 T 0-Sepd B 9935 0" 21 r 0" 32 oo 3552 F 0T 43087
w7 " 1Sep0a B w203 n" 18 d n" 3 I n" 3627 | d n" 43087
e T 12-Gepd B 0542 14 2 r 14 55 roer 40 | o' 43084
s T 13-Sepd B 0871 [ 26 r [ 56 Yoo B556. | Yo" 43084
T #Sepns B 3882 “r 2 d “r B0 oo BEES. | roouT 43083
i 15-Gepd B W00z 4 28 r 4 0 ros" L2 | w4083
12 7 ESept B WIET ®" 26 | ®" B3 roo®" 5518 | Y ®" 43081
1T 7Sept B WG48 wr 2 d wr 59 oo 5225 | rooonT g
14T 1a-Gepd B 917 14 Ell r 14 82 o' 5431 | L L ]
16 T 18-Sep 0t B 0328 u" 31 d u" B4 o 5246 | roowT o403
16 T 20-Sep4 B W66 0" 25 d 0" 81 rooaw” 5976 | Yo" 43084
7 21-Gep04 2 10405 Eld 23 r Eld &4 roar 617 r roon aasd
18 " 22Sepnd B ar) 2" 22 d 2" 3] Yoo £081 d T 43085
1" 23Sepn4 B WasE " 22 d " 59 rooan 5790 d o2 4068
120 7 24-Sepi4 B W07 " 22 r " 58 - 33 F T4 43088
w2 T 26Sepn4 B 0328 25" 21 d 25" 56 ¥ " 5438 d T " 43088
2T 2Sapis - 10539 2" 2 r 2" 55 roomr s r roowT 4
2z F 2T-Sepd B W3 Fild 23 r Fild B4 roar B33 F oot 43080
24 T 2eSepnd B 0396 " 26 d " 5 roomt 4383 | " 4382
125 7 29-Sepld . 0012 F2 0 Fi r F2 0 5 roar 4455 | oot 43083
26 7 30-Sepd 324 ¥ 0518 desired £ 25 | 28 desired r £ 5 | 58 desired room 4705, ¥ 4525 desired I ¥ 1388 desied T 43083
27 " 10ot04 10515 613 123267 0.00 1 B  n" 27 000 1 517 83" 567 oo 1 46887 4525 4800”000 1335 3507 000 1 43083 T
f26 T 2Oetid 10753 2 25 22 LT Trend r 2 52 §FLTTend " 2 4406 6255 LT Trend??." 1230 LTTrend " 2 43003
237 3Ot 10830 3 2 r 3 52 roos 4258 5700 88AFR 7 T3 43083
0T 4Ot 11062 + % r + 52 roos 4165 r T4 sme3
i1 7 EOetdd 10496 5 25 r 5 53 ros 4055 r o5 a3
@2 7 E-Oetd 10108 E 2 r E 53 "ok 3966 r T B 43083
3T POt 12324 7 25 r 7 53 oot 3056 r o7 4083
34 7 eOenid 10557 ] 25 r ] 53 ] 756 r e e
57 8-Oetd 1201 k) 25 r k) 54 rooa 3905 d Fo8 43083
T D0 079 0 25 r 0 54 oo 4054 r w4083
7 7 fOen04 10877 1 2 r 1 54 o 4204 r Fooon 4083
8 7 Dot 8889 12 24 r 12 56 roow 4350 d T 43083
T fhOondd E [ 2 r [ 55 T 502 r L T
o  HOo0d 10567 " 24 r " 58 Foow 4551 r oW 43083
7 Dot 9796 15 2 r 15 58 s 4800 r B 43083
R ) 10832 1 o r 1 57 ] 4800 r % 4030
CER e 11628 1 24 r 1 58 oo 4800 d T 43033
4 7 Dot 10757 ® 23 r ® 53 room 4800 r B 4308
#5704 10615 ] o r ] 60 ron 4800 r L T 3
6 " 20-0ot04 10321 2n 24 r 2n &1 roa 4800 r Foom o a3o
77 et 119E 21 % r 21 62 rooa 4500 r T
e 7 22,0004 a7 22 25 r 22 63 roz 4800 r o2 44
3" 23004 11547 22 2 r 22 [} rooa 4800 r roo3 a3uz
B0 " 24-Oct04 0731 24+ 25 r 24+ 64 Foa 4800 r I T X
151 7 25.0cn04 10706 25 25 r 25 65 % 4800 r roo% 4Mee
62 7 26.0ot04 11550 2% 25 r 2% B8 rom® 4800 d B 4383
3" arOetse 10816 21 25 r 21 67 rooar 4800 r rooa am
54 7 20004 11536 28 2 r 28 [} rom 4800 r s ans
165 " 23.0ot-04 10723 21 25 r 21 63 - 4800 d Fo 8 4388
6T I0-Oenis 1040 £ i r £ kil T 4500 r A T
157 7 3Ocn0d 11430 10334 desired El 2 |- 3 desired r El kil |- 88 desired roa 4800 F4EAT desied T Pl B0 desied T om0 43200
68 " 1hov-04 1053+ MOE” 1033+ 120007 000 1 14 i 2*" 000 1 "t e’ il oo 1 48007 4ga7 4800”7 350 3507 000 1 43208 T
BT Zhowdd 084 z % 31 LT Trend r z kel B LTTend " 2 4500 537 LT Trend?? " WOLTTend 7 2 43212
160 7 how-0d 7S roame E 2 r E i3 ros 4800 8300 85ARR T roo3 swus
161 7 dhow-0 10004 + 2 r + ki A 4800 r X ¥
f62 7 Bbowd4 10291 5 2 r 5 76 ros 4800 r roo5 s
163 7 E-Mow-0d 10404 & 28 r & ki FoE 4800 d T8 43238
164 " T-how-0d 11238 7 2 r 7 kel rooT 4800 r o7 ez
165 7 bowd4 10328 ] 2 r ] k] ros 4800 r e ams
166 7 S-how-0t 11454 k) 2 r k) 7 rooa 4800 r T3 4365
167 7 10-How-04 0445 " a7 r " 0 oo 4500 r B T L3
£ e " an r " o -t Lo r YT




Stream Flow Forecasting
History
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Finding a forecasting tool to meet
Idaho Power’s needs

e Account for snow accumulation and timing of runoff
* Track water moving through the soil

* Modify routed stream flow using irrigation information and
return flows

e Allow for flood control operations using forecasted inflow



Nation Weather Service River
Forecast System (RFS)

- Total river and hydrologic forecast system.

- Real-time, Short-Range, Medium-Range & Long-
Range Forecast Components.

« Used at all thirteen River Forecast Centers.
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SNOW Model

* Conceptual Model

— Simplified Heat Balance During
Rainfall Events

— Degree-Day Melt Factor During
Non-Rain Events

Precipit
ation &
Air
Temper

* Input: Air Temperature & E
Precipitation

+ Output: RAIN+MELT, SWE, [ |
Depth, Areal Extent .

e Processes: Snow Accumulation, |
Surface Energy Exchange =

 Watershed Areal Application: s

Areal Extent of Snow Cover i



Sac-SMA

* Conceptual Model

— Represents soil moisture characteristics
such that:

e Applied moisture is distributed
properly in various depths and energy
states in soil

Evapotranspiration

e Rational percolation characteristics ayé/

maintained gpperﬁ“*\**}ﬂ‘feﬁs‘w‘n%“ e
one oo H\

plw]
El
SN =1

 Streamflow is simulated effectively (. f\ S
e Input: RAIN + MELT . JW }
+ Output: RUNOFF - E % Z&N




Consumptive Use

* Consumptive Use Models (Seasonal)
— Diversions
— Return Flows
— Out-of-Basin Diversions
— Local Inflow to Irrigated Areas

Precipitation l

Evapotranspiration !

Diversion Crop Demand-

Return Return Irrigated Area
Flow Out Flow In

River

Other Losses
(Transport, Subsurface)

Return Flow Storage



Joint Reservoir Operations

e Rules and Parameters

— Irrigation Withdrawal
e Average historical withdraws at diversion dams
e Minimum flow requirements

— Reservoir Evaporation
— Fish Augmentation

— Turbine Capacity

— Ramp Rates

— Flood Management
e USBR and COE Flood Control Rule Curve (WatSup)
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Flood Management
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Flood Management
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Challenges

* Flood control operations that include more than one reservoir

— Increased run time

* “Coloring” the water

[teration

Fish augmentation

Minimum flow criteria

Flood control
Rental water
Storage water

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct
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Integration of RFS and

RiverWare
RiverWare has the ability to solve bi-directionally

(downstream to upstream and upstream to downstream)

Using rulebase simulation may be a means to clearly interpret
and account for modeled reservoir releases

RiverWare has been used to handle flood control curves given
accumulated inflow volumes

TSTool readily available to convert timeseries between RFS
and RiverWare

RiverWare is used by many of our cooperators



Integration of RFS and
RiverWare
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Integration of RFS and

RiverWare
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Integration Issues

e Modification made within the short term in the RFS are not
translated and routed by RiverWare

* Running true ESP has not been addressed

 Work remains to improve upon the efficiency in which the
scripts run




Questions?
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