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Components of a Stream’s Heat
Budget

- T

solar solar
longwave (direct) (diffuse) convection evaporation

Stream Cross
Section

groundwater €——> <—> bed conduction




_
Vegetation Morpholog Hydrology

Heat Energy Mass Transfer - Mixing of
Transfer Water

Rate Change in Stream
Temperature




Natural Stream Temperature

> Natural Shade (PNV)
> Natural Cross-section
> Natural Flow

> Natural Bed/Floodplain Connectivity




Potential Natural' \Vegetation

> Provides the expected
effective shade (along
with topoegraphy)

> Produces natural
stream temperatures
(assuming no point
sources, dams, etc.)

> Equates to natural

pbackgroeund conditions
In ldaho WQS




Temperature TMDL

> Loading Capacity = Solar Load under PNV
aka potential effective shade

> Existing Load = Selar Lead under current
effective shade

> Load Reduction = PNV Load — EXxisting Load




Temperature TMIDL

> Existing Shade — estimated from aerial
photos and measured with pathfinder

> Target Shade — modeled by plant
community type

> Existing Bankfull Width — available
measurements

> Natural Bankfull Width — estimated from
riegional curve




Effective Shade

Effective Shade Defined

Solar; = Polential daily direct beam solar radiation lcad adjusted far
jlian day, salar allitude, solar azimuth and sile elevation.

|Salar, — Solar, |
Sk,

Effective Shade =

WWhere,
Salar, Polential Daly Direcl Beam Solar Radiation Load
Salar, Daily Direct Beam Saolar Radiabion Load Recaived al
the Stream Surface



EXisting Effective Shade
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Target Effective Shade

Geometric Relationship that Influence Shade Production
Solar Altitude and Solar Azimuth are two basic measurements of the sun's
position. When a stream's cnentation, gecgraphic posifion, nparan condition
and solar position are known, shading characteristics can be simulated

Solar Altitude measures the yerdicgl component of the sun's position
Solar Azimuth measures the horizontal cormponent of the sun's position
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Effective Shade Curve — Application in Ponderosa Pine/Common Chokecherry Habitat Type
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Table X-3. Summary ARU filter Group Charactenstics

ARU filter Group A - Forest Riparian Gron

e Stream Order — 1%, 2®2 3™ and 4

» Stream gradient = 3 percent

ARU filter Group B - Non-Forest Riparian Group 1

e Stream Order — 1%, 21 3™ and 4@

* Stream gradient < 3 percent

ARU filter Group C - Non-Forest Riparian Grou

e Stream Order — 5% and 67




Fish Creek (Twin Lakes) Watershed

Stream Order

No Data
i —_ 1
2




Stream Slope

NHD100K EST. Slope (%)
Oto 3%
3to 10%

mminm 10 to 28%

Fish Creek (Twin Lakes) Watershed
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Table X4 VRU/HTG Assessment Growps in the Pend Oreille Basin (EPLZ 2003)

Assermeni

VEL L HIG 1
[(Warm/ Dy,
VEULHIG?
(Miodarately
Werny D), 2pd
WEU VHIG 3
(hiodarately
Warm
Moderasaly Deyll

Descripiion

This growp contring the mors v and dry habstzt fypes adith VR 1 bamg
tha warmest and driest 1o the mors modsrate cozdidezs of VEL 3. These sites
imclods warm., dry grasslands to modsmately cool azd dry wpland sites. The
dry. lower elavaiton cpsn ddges are compaosed of mixed Donglas-fir and
pozdercse pize in well-stocked and facly opsz-grown condidons. Modsrasely
moist, upland sites and denss draws also inclede larch and lodgspols pome,
with lesser azaouzis of ponderosa pize. Treq mguoarzion occurs in patckas
end ts [argaly absent in the nedarsiory, particulacly iz the dreest sims. Anoual
precipifzfion ranges from 147 to 307, about T3% of that falling 2¢ rain. Whils
the growing sexson is faily lomg, kigh solar imput and modecwtely shallow
sodls offen result in sodls that dry out eerly = the growing sezsoz, whick
rewalis m low to modazate st productvisy.

Croup O
WELU 4HIG4
Lodarately
WEL 3 HIG 3
(Wiodarately
Cool tsdwist), and
WEU&HIGS
(indarately
Coal Wat).

This group cocupsss most of the moist sies 2long benches and stream
hottomas. The moderaring sffacts of the izland marcme cEmats scclogically
infinencs this growp. This group mcledss the more moderate ses of WELT 4
end scatered mpanian aod wet sites of VEL &, This gronp is widsspread
thromghoawt the forsst and has e most binbogical productvity. Precipiiation &
moderats 1o kigh ranging frem 307 te 557 par year.

Grogp
YWELOHIGT
(Cool Moist) 2nd
VEUTEHIGE
(CoolTWat).

This growp ecours m the modst. lowrss subalpine Sorest seiting and is commeon
oo zortbwrest to sest facing slopes, ripesiaz and poorly dreined sebalpme sies,
end mxaist frost pockeds. This lendscape s typically bosdered by wearmar sifes
(Group B) and coal, drier subalpize sites {Froup D) Thiz group inclzdes
cheracterisiics of sach. Averags precipitaties is ssfizated betmeesz 357 and

37 par year, lass thaz balf as miz. Vegetative prodectiviy is modarzie oo
high as a result of the kigh mowiure-holdizg capacity and ousrismt
prodectively of logss depesits, adequate pracipitacon. 2=d a good growing
{13103

This growp & typified by cood end modarzialy dry conditions with mederass
soler fnpat. Tha clinets is ckemacterized by 2 shost growing season with aerly
suzarzes fosts. Anoual precipisatioz razges Jom 357-707, mostly iz the form
of szow. Dhee to gezerally shallow sotls (low water boldmg capacity). slope
position, a=d 2rpect, soil medsmre iv ofisn Hmited doring 1ok sommer months.
It ts gunarelly fonnd oo rellng, ndges and oppar reackss of convex moumniaiz
slopas.




Table X-5 Pend Oreille Basin Historical Forest Vepsiation Stoochore Estimates

Y — %of Shrob/Seed’ | Small Medine’ | Laree Old
SAP

Warm/ Dy (Group A)

Mozt {Group B)

CoelMdoist (Gronp C)

Cool Dry (Groop I

Hrwmomcal Waighted Az

Marioaal Forasr Curmes

4 Changa frowe N

Curren of % of Hiskork

Table X-6. Pend Oreilles Bagin Historical Forest Vepstation Composition Estimates

Arsemmen
.;mq,,t PP WE WL DF GEFWH WRC | LF SAF WHF
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Nonforest Group: 1.

Table X-T. Capopy Cover and Constancy Conditions for Biparian “Orerstory™
Vegetation along VBU3C and VREILTSC Streamss.
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Nonforest Group 2

Table X-8. Canopy Cover and Constancy Condrtions for Biparian “Overstory™
Vesetation along VRUSC Sireams.
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Figure X-§. System Potential Effective Shade for “Assessment Group B™ (Moist) ar
Vanous Stream Aspect and Stream Width Conditions
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Figure X-16. 5System Potential Effeciive Shade for “"TNoo-Forest™ Assessment Group 1 at
Various Stream Aspect and Stream Width Coaditions.
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Shade Targets

GroupB-VRUs456 0180 | 98 | o7 | o5 | o3 | oo | 87 | 83 | 78 | 74 |
| 45/135/205i315| o8 | 98 | o6 | o3 | oo | 87 | 82 | 78 | 73 |
| oomrol o8 | 98 | o7 | 96 | 94 | 92 [ 85 | 78 | 71 |

| Taget(w)| 98 | 08 | 96 [ 94 | o1 | 89 [ 83 | 78 | 73|

Group1-Hardwoods o080 | | o3 | | 75 | | e | | 53| | 47 |
| asissiosizas| | o3 | | 7v | Jea | |55 | | 49 |
| ooprol | o5 | | 8 | [e | |57 [ [ 47 |

| Tagetw)| o7 | 94 | 86 | 78 | 72 | 65 | 60 | 55 | 52 | 48 |




Target Shade (%) e Fish Creek (17010305)
55 adl | Qe Shade Analysis
60 oy SRR . bl B P NG h o

83
+ 86

94




Bankfull \Width

Clearwater

Kootenai

Payette/Weiser

Pend Oreille

Salmon

® Spokane

Upper Snake

Coeur d'Alene

Dnuwiar (Claanaatar)




Table 1. Bankfull Width (m) as Estimated From the Spokane Regional Curve and Existing Measurements.

Location

area (sq mi)

Spokane (m)

existing (m)

Fish Creek Mainstem

Fish Creek @ mouth 19.4 10 ~8
Fish Creek ab meadow 14.8 9
Fish Creek bl Miller Creek 9.3 7 7.1
Fish Creek @ ID/WA border 1.7 3
South-side Tributaries
Youngs Draw @ mouth 1.84 3
Shove Creek @ mouth 2.72 4
Swansons Chute @ mouth 0.85 2
Miller Creek @ mouth 1.14 3 1.7*
Johnson Creek @ mouth 0.35 2
Unnamed complex (west of Johnson) 2.61 4
east fork 0.6 2 2.8
middle fork 0.62 2
west fork 1.75 3
Unnamed (western most) 0.55 2
North-side Tributaries
1st Unnamed (eastern most)@mouth 0.58 2
2nd Unnamed @ mouth 0.91 2
3rd Unnamed (opposite Swansons)@ mouth 1.23 3 1.1*
4th Unnamed (opposite Miller)@mouth 1.08 3
5th Unnamed (opposite Johnson)@mouth 1.05 3
6th Unnamed (western most)@mouth 0.24 1

*headwaters sampling locations




Loading Analysis

Fish Creek

Forest Group B

Segment |Existing |EXIStng Potential |Potential Potential Load Existing |Natural Xisting  |Existing Natural  |Potential Potential Load
Length |Shade |SummerLoad |Shade |SummerLoad |minus Existing load(Stream |Stream  [Segment [Symmer Load |Segment [Summer Load |minus Existing
(meters) |(fraction) (kWh/mZ/day) (fraction) (kWh/mZ/day) (kWh/mzlday) Width (m) |Width (m) |Area (mz) (kWh/day) Area (mz) (kwh/day) Load (kWh/day)
470 0.8 1.14 0.96 0.228 -0.91 3 3 1410 1607.4 1410 321.48 -1285.92
1970 0.9 0.57 0.94 0.342 -0.23 4 4 7880 4491.6 7880 2694.96 -1796.64
ID17010305PN014 02 Subtotal | 9,290 6,099 9,290 3,016 -3,083
1480 0.9 0.57 0.91 0.513 -0.06 5 5 7400 4218 7400 3796.2 -421.8
1580 0.9 0.57 0.83 0.969 0.399 7 7 11060 6304.2 11060 10717.14 4412.94
800 0.8 1.14 0.83 0.969 -0.171 7 7 5600 6384 5600 5426.4 -957.6
500 0.6 2.28 0.6 2.28 0 7 7 3500 7980 3500 7980 0
580 0.5 2.85 0.55 2.565 -0.285 8 8 4640 13224 4640 11901.6 -1322.4
460 0.3 3.99 0.55 2.565 -1.425 8 8 3680 14683.2 3680 9439.2 -5244
1840 0 5.7 0.55 2.565 -3.135 8 8 14720 83904 14720 37756.8 -46147.2
ID17010305PN014 03 Subtotal | 50,600 136,697 50,600 87,017 -49,680

Total

59,890

142,796

59,890

90,034

-52,763

Nonforest Group 1

-37

Segment [Existing |EXISting Potential [Potentia otential Loa Existing [Natural Xisting  [Existing atural fPotential Potential Load
Length |Shade |SummerLoad |Shade |SummerLoad |minus Existing load(Stream |Stream  [Segment [Summer Load |Segment [Summer Load |minus Existing

(meters) |(fraction) (kWh/mZ/day) (fraction) (kWh/mZ/day) (kWh/mzlday) Width (m) |Width (m) |Area (mz) (kWh/day) Area (mz) (kwWh/day) Load (kWh/day)
470 0.9 0.57 0.96 0.228 -0.34 3 3 1410 803.7 1410 321.48 -482.22
1970 0.9 0.57 0.94 0.342 -0.23 4 4 7880 4491.6 7880 2694.96 -1796.64
ID17010305PN014 02 Subtotal | 9,290 5,295 9,290 3,016 -2,279
1480 0.9 0.57 0.91 0.513 -0.06 5 5 7400 4218 7400 3796.2 -421.8
1580 0.8 1.14 0.83 0.969 -0.171 7 7 11060 12608.4 11060 10717.14 -1891.26
800 0.8 1.14 0.83 0.969 -0.171 7 7 5600 6384 5600 5426.4 -957.6

500 0.6 2.28 0.6 2.28 0 7 7 3500 7980 3500 7980 0

580 0.5 2.85 0.55 2.565 -0.285 8 8 4640 13224 4640 11901.6 -1322.4
460 0.5 2.85 0.55 2.565 -0.285 8 8 3680 10488 3680 9439.2 -1048.8
1840 0.5 2.85 0.55 2.565 -0.285 8 8 14720 41952 14720 37756.8 -4195.2
ID17010305PN014 03 Subtotal | 50,600 96,854 50,600 87,017 -9,837
Total| 59,890 102,150 59,890 90,034 -12,116

% Reduction

Fish Creek
Forest Group B

Nonforest Group 1

-12
% Reduction




North-side Tributaries

Segment [Existing |EXisting Potential [Potentia Potential Load Existing [Natural ~|EXISNG |Existing Natural [Potential Potential Load
Length |Shade |SummerLoad [Shade  [Summerload |minus Existing load|iStream  |Stream  |Segment [Summer Load [Segment |Summer Load |minus Existing  [North-side
(meters) |(fraction) |(kWh/m?/day) |(fraction) |(kWhim%/day) |(kWhim’/day)  [Width (m) [Width (m) [Area (m?) |(kWhiday)  |Area(m®) |(kWhiday)  |Load (kWhiday) |Tributaries
150 0.9 0.57 0.98 0.114 -0.46 1 1 150 85.5 150 17.1 -68.4 eastern-most tributary
370 0.5 2.85 0.98 0.114 -2.7136 1 1 370 1054.5 370 42.18 -1012.32
610 0.9 0.57 0.98 0.114 -0.456 1 1 610 347.7 610 69.54 -278.16
200 0.7 1.71 0.98 0.114 -1.596 1 1 200 342 200 22.8 -319.2
550 0.8 1.14 0.98 0.114 -1.026 2 2 1100 1254 1100 125.4 -1128.6
710 0.9 0.57 0.98 0.114 -0.456 2 2 1420 809.4 1420 161.88 -647.52
140 0.7 1.71 0.98 0.114 -1.596 2 2 280 478.8 280 31.92 -446.88
240 0.5 2.85 0.98 0.114 -2.736 2 2 480 1368 480 54.72 -1313.28
1120 0.9 0.57 0.98 0.114 -0.456 1 1 1120 638.4 1120 127.68 -510.72 2nd tributary
960 0.7 1.71 0.98 0.114 -1.596 2 2 1920 3283.2 1920 218.88 -3064.32
410 0.9 0.57 0.98 0.114 -0.456 2 2 820 467.4 820 93.48 -373.92
1140 0.9 0.57 0.98 0.114 -0.456 1 1 1140 649.8 1140 129.96 -519.84 3rd tributary
290 0.8 1.14 0.98 0.114 -1.026 2 2 580 661.2 580 66.12 -595.08
1020 0.9 0.57 0.98 0.114 -0.456 2 2 2040 1162.8 2040 232.56 -930.24
210 0.8 1.14 0.96 0.228 -0.912 3 3 630 718.2 630 143.64 -574.56
100 0.6 2.28 0.96 0.228 -2.052 3 3 300 684 300 68.4 -615.6
110 0.8 1.14 0.96 0.228 -0.912 3 3 330 376.2 330 75.24 -300.96
1770 0.9 0.57 0.98 0.114 -0.456 2 2 3540 2017.8 3540 403.56 -1614.24 4th tributary
470 0.8 1.14 0.98 0.114 -1.026 1 1 470 535.8 470 53.58 -482.22 5th tributary
1890 0.9 0.57 0.96 0.228 -0.342 3 3 5670 3231.9 5670 1292.76 -1939.14
1280 0.9 0.57 0.98 0.114 -0.456 1 1 1280 729.6 1280 145,92 -583.68 western-most tributary
24,450 20,896 24,450 3,577 -17,319 -83
% Reduction




North-side Tributaries (MOS)

Segment [Existing [EXisting Potential [Potential Existing [Natural ~ [EXIStng  [Existing Natural  [Potential Potential Load

Length  [Shade |Summerload [Shade |SummerLoad (minus Existing load Stream  [Stream  |Segment |Summer Load |Segment |Summer Load |minus Existing

(meters) |(fraction) (kWh/mzlday) (fraction) (kWh/mZ/day) (kWh/mzlday) Width (m) [Width (m) [Area (mz) (kWh/day) Area (mz) (kWh/day) Load (kWh/day)
150 0.9 0.57 0.98 0.114 -0.46 1 1 150 85.5 150 17.1 -68.4
370 0.9 0.57 0.98 0.114 -0.456 1 1 370 210.9 370 42.18 -168.72
610 0.9 0.57 0.98 0.114 -0.456 1 1 610 347.7 610 69.54 -278.16
200 0.9 0.57 0.98 0.114 -0.456 1 1 200 114 200 22.8 -91.2
550 0.9 0.57 0.98 0.114 -0.456 2 2 1100 627 1100 125.4 -501.6
710 0.9 0.57 0.98 0.114 -0.456 2 2 1420 809.4 1420 161.88 -647.52
140 0.9 0.57 0.98 0.114 -0.456 2 2 280 159.6 280 31.92 -127.68
240 0.9 0.57 0.98 0.114 -0.456 2 2 480 273.6 480 54.72 -218.88
1120 0.9 0.57 0.98 0.114 -0.456 1 1 1120 638.4 1120 127.68 -510.72
960 0.9 0.57 0.98 0.114 -0.456 2 2 1920 1094.4 1920 218.88 -875.52
410 0.9 0.57 0.98 0.114 -0.456 2 2 820 467.4 820 93.48 -373.92
1140 0.9 0.57 0.98 0.114 -0.456 1 1 1140 649.8 1140 129.96 -519.84
290 0.9 0.57 0.98 0.114 -0.456 2 2 580 330.6 580 66.12 -264.48
1020 0.9 0.57 0.98 0.114 -0.456 2 2 2040 1162.8 2040 232.56 -930.24
210 0.9 0.57 0.96 0.228 -0.342 3 3 630 359.1 630 143.64 -215.46
100 0.9 0.57 0.96 0.228 -0.342 3 3 300 171 300 68.4 -102.6
110 0.9 0.57 0.96 0.228 -0.342 3 3 330 188.1 330 75.24 -112.86
1770 0.9 0.57 0.98 0.114 -0.456 2 2 3540 2017.8 3540 403.56 -1614.24
470 0.9 0.57 0.98 0.114 -0.456 1 1 470 267.9 470 53.58 -214.32
1890 0.9 0.57 0.96 0.228 -0.342 3 3 5670 3231.9 5670 1292.76 -1939.14
1280 0.9 0.57 0.98 0.114 -0.456 1 1 1280 729.6 1280 145,92 -583.68

Total

24,450

13,937

24,450

3,577

-10,359

North-side
Tributaries

eastern-most tributary

2nd tributary

3rd tributary

4th tributary
5th tributary

western-most tributary
-74
% Reduction




South-side Tributaries

Segment [Existing Potential [Potentia Existing |Natural ~ [EXISUNG  |Existing Natural  [Potential Potential Load

Length  [Shade |Load Shade  [SummerLoad [minus Existing load|lStream ~ [Stream  |Segment  (Summer Load |Segment  |Summer Load |minus Existing

(meters) |(fraction) (kWh/mZ/day) (fraction) (kWh/mZ/day) (kWh/mZ/day) Width (m) [Width (m) [Area (mz) (kwh/day) Area (mz) (kwh/day) Load (kwh/day)
2890 0.9 0.57 0.98 0.114 -0.46 1 1 2890 1647.3 2890 329.46 -1317.84
250 0.7 171 0.96 0.228 -1.482 3 3 750 1282.5 750 171 -1111.5
200 0.9 0.57 0.96 0.228 -0.342 3 3 600 342 600 136.8 -205.2
90 0.8 114 0.96 0.228 -0.912 3 3 270 307.8 270 61.56 -246.24
290 0.7 171 0.86 0.798 -0.912 3 3 870 1487.7 870 694.26 -793.44
310 0.2 4.56 0.86 0.798 -3.762 3 3 930 4240.8 930 74214 -3498.66
2080 0.9 0.57 0.98 0.114 -0.456 1 1 2080 1185.6 2080 237.12 -948.48
1100 0.9 0.57 0.98 0.114 -0.456 1 1 1100 627 1100 125.4 -501.6
780 0.7 171 0.98 0.114 -1.596 2 2 1560 2667.6 1560 177.84 -2489.76
1260 0.8 114 0.96 0.228 -0.912 3 3 3780 4309.2 3780 861.84 -3447.36
880 0.6 2.28 0.94 0.342 -1.938 4 4 3520 8025.6 3520 1203.84 -6821.76
3200 0.9 0.57 0.98 0.114 -0.456 2 2 6400 3648 6400 729.6 -2918.4
2850 0.9 0.57 0.98 0.114 -0.456 2 2 5700 3249 5700 649.8 -2599.2
1760 0.9 0.57 0.98 0.114 -0.456 2 2 3520 2006.4 3520 401.28 -1605.12
540 0.9 0.57 0.94 0.342 -0.228 4 4 2160 1231.2 2160 738.72 -492.48
2160 0.9 0.57 0.98 0.114 -0.456 2 2 4320 2462.4 4320 492.48 -1969.92
420 0.9 0.57 0.98 0.114 -0.456 1 1 420 239.4 420 47.88 -191.52
340 0.8 114 0.98 0.114 -1.026 1 1 340 387.6 340 38.76 -348.84
2050 0.9 0.57 0.98 0.114 -0.456 2 2 4100 2337 4100 467.4 -1869.6
470 0.8 114 0.98 0.114 -1.026 1 1 470 535.8 470 53.58 -482.22
1050 0.9 0.57 0.98 0.114 -0.456 2 2 2100 1197 2100 239.4 -957.6
140 0.8 114 0.98 0.114 -1.026 1 1 140 159.6 140 15.96 -143.64
340 0.4 3.42 0.98 0.114 -3.306 1 1 340 1162.8 340 38.76 -1124.04
1200 0.9 0.57 0.98 0.114 -0.456 2 2 2400 1368 2400 273.6 -1094.4
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South-side Tributaries (MOS)

Segment |Existing [EXISting Summer|potential [Potentia Existing |Natural ~ [EXISUNG |Existing Natural' |Potential Potential Load

Length |Shade |Load Shade  |SummerLoad |minus Existing l0ad iStream  |Stream  [Segment |Summer Load [Segment  |Summer Load |minus Existing

(meters) [(fraction) (kWh/mzlday) (fraction) (kWh/mzlday) (kWh/mzlday) Width (m) |Width (m) |Area (mz) (kWh/day) Area (mz) (kwh/day) Load (kWh/day)
2890 0.9 0.57 0.98 0.114 -0.46 1 1 2890 1647.3 2890 329.46 -1317.84
250 0.9 0.57 0.96 0.228 -0.342 3 3 750 4275 750 171 -256.5
200 0.9 0.57 0.96 0.228 -0.342 3 3 600 342 600 136.8 -205.2
90 0.9 0.57 0.96 0.228 -0.342 3 3 270 153.9 270 61.56 -92.34
290 0.8 114 0.86 0.798 -0.342 3 3 870 991.8 870 694.26 -297.54
310 0.8 1.14 0.86 0.798 -0.342 3 3 930 1060.2 930 74214 -318.06
2080 0.9 0.57 0.98 0.114 -0.456 1 1 2080 1185.6 2080 237.12 -948.48
1100 0.9 0.57 0.98 0.114 -0.456 1 1 1100 627 1100 125.4 -501.6
780 0.9 0.57 0.98 0.114 -0.456 2 2 1560 889.2 1560 177.84 -711.36
1260 0.9 0.57 0.96 0.228 -0.342 3 3 3780 2154.6 3780 861.84 -1292.76
880 0.9 0.57 0.94 0.342 -0.228 4 4 3520 2006.4 3520 1203.84 -802.56
3200 0.9 0.57 0.98 0.114 -0.456 2 2 6400 3648 6400 729.6 -2918.4
2850 0.9 0.57 0.98 0.114 -0.456 2 2 5700 3249 5700 649.8 -2599.2
1760 0.9 0.57 0.98 0.114 -0.456 2 2 3520 2006.4 3520 401.28 -1605.12
540 0.9 0.57 0.94 0.342 -0.228 4 4 2160 1231.2 2160 738.72 -492.48
2160 0.9 0.57 0.98 0.114 -0.456 2 2 4320 2462.4 4320 492.48 -1969.92
420 0.9 0.57 0.98 0.114 -0.456 1 1 420 239.4 420 47.88 -191.52
340 0.9 0.57 0.98 0.114 -0.456 1 1 340 193.8 340 38.76 -155.04
2050 0.9 0.57 0.98 0.114 -0.456 2 2 4100 2337 4100 467.4 -1869.6
470 0.9 0.57 0.98 0.114 -0.456 1 1 470 267.9 470 53.58 -214.32
1050 0.9 0.57 0.98 0.114 -0.456 2 2 2100 1197 2100 239.4 -957.6
140 0.9 0.57 0.98 0.114 -0.456 1 1 140 79.8 140 15.96 -63.84
340 0.9 0.57 0.98 0.114 -0.456 1 1 340 193.8 340 38.76 -155.04
1200 0.9 0.57 0.98 0.114 -0.456 2 2 2400 1368 2400 273.6 -1094.4
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29,959
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Excess Solar Load

Table 7. Excess Solar Loads and Percent Reductions for Fish Creek.

Excess Load (kWh/day) Percent Reduction
Water Body

Fish Creek 52,763 (12,116 MOS) 28 — 37%
South-side Tributaries 37,179 (21,031 MOYS) 35-81%

North-side Tributaries 17,319 (10,359 MOS) 33-83%
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Shade Estimates
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Shade Estimates
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