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SAJB Pumping Relocation Analysis
Study Objectives

1. How much does groundwater pumping by SAJB
members currently affect flows in the Spokane River

- Individually and collectively
— Focus on peak-season (June through August)

2. How much benefit to river flows could arise if summer
pumping is shifted to wells farther from the river?
- Magnitude and timing
- Move pumping — not wells

3. How do the changes arising from relocation
compare with the proposed in-stream flow standards?
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Groundwater Elevations and
Gaining Reaches of the Spokane River
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Simulated Annual Average Groundwater Exchanges (cfs) with the
Spokane River in the City/SAJB 2012 Regional Model U

Simulated Spokane River / Aquifer Exchanges
(Average Annual Conditions)
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SAJB Pumping Relocation Analysis

Study Approach

1. Establish baseline

— Present-day effects on river from all SAJB members

— The portion of summer pumping rates (June-August)
that are in excess of the year-round average rate

e Examine effect of pumping at higher than year-round avg.
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SAJB Pumping Relocation Analysis

Study Approach

1. Establish baseline
— Present-day effects on river from all SAJB members

— The portion of summer pumping rates (June-August)
that are in excess of the year-round average rate

e Examine effect of pumping at higher than year-round avg.
2. ldentify members with relocation ideas
— CID, IWD, MEWCO, PPID, Vera, WD3
3. Define pumping volumes to move
— Percentages for those not sure how much

4. Many model runs! Lots of spreadsheets!
¢ — Test aquifer parameters that control timing
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Spokane River Modeled Response to Seasonal Increase in Pumping - All SAJB Members
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Spokane River Modeled Response to Seasonal Increase in Pumping - Vera
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Irvin Water District

(Move From Cement Well 5 To Montgomery Well 4)
(Move Up To 0.35 cfs = 10% Of Peak Pumping)
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Spokane River Modeled Response to Seasonal Increase in Pumping - All SAJB Members
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Spokane River Modeled Response to Seasonal Increase in Pumping - IWD
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Spokane River Modeled Response to Seasonal Increase in Pumping - IWD
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Effect on River = 85% to 95% of Pumping
--> Seasonal reduction in river flow = 2.15 to 2.4 cfs
--> Seasonal increase in pumping = 2.53 cfs
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L (P Change in Rapid River Response, After Relocating 0.35 cfs --> Seasonal increase in river flow = 0.16 to 0.18 cfs

Lleeeeees Change in Slower River Response, After Relocating 0.35 cfs --> Relocated seasonal pumping = 0.35 cfs
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Moving Pumping Away from Well Adjacent to Gaining Reach = Notable Benefit to River
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Irvin Water District

(Move From Cement Well 5 To Montgomery Well 4)
(Move Up To 0.35 cfs = 10% Of Peak Pumping)
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Pasadena Park Irrigation District
(Move From Well 5 To Well 3)
(Move Up To 0.2 cfs = 2.3% of Well 5 Peak Pumping)
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Spokane River Modeled Response to Seasonal Increase in Pumping - All SAJB Members
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Spokane River Modeled Response to Seasonal Increase in Pumping - PPID
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Spokane River Modeled Response to Seasonal Increase in Pumping - PPID
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Near a Losing Reach + Moving Pumping a Small Distance = Minimal Benefit to River
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Pasadena Park Irrigation District
(Move From Well 5 To Well 3)
(Move Up To 0.2 cfs = 2.3% of Well 5 Peak Pumping)
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Consolidated Irrigation District
(Move From Well 1 To Well 2)
(Move 0.5 cfs = 10% Of May Pumping at Well 1)

FADA0R SRR

R AEcn

3 CRRE

457 Spo_kane River

" Spokane River

S S / (Losing Reach) "_".:':'f: |




Spokane River Modeled Response to Seasonal Increase in Pumping - All SAJB Members
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Spokane River Modeled Response to Seasonal Increase in Pumping - CID
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Change in Spokane River Modeled Response to Seasonal Pumping Relocation - CID
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Moving Pumping Away from Well Adjacent to Gaining Reach = Notable Benefit to River

35



Consolidated Irrigation District
(Move From Well 1 To Well 2)
(Move 0.5 cfs = 10% Of May Pumping at Well 1)
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Modern Electric Water Company
(Move From Wells 6, 8, & 11 To Wells 4 & 7)
(Move Up To 1.6 cs —9% Of Peak Pumpmg)
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Spokane River Modeled Response to Seasonal Increase in Pumping - All SAJB Members
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Spokane River Modeled Response to Seasonal Increase in Pumping - MEWCO
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Spokane River Modeled Response to Seasonal Increase in Pumping - MEWCO
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Change in Spokane River Modeled Response to Seasonal Pumping Relocation - MEWCO
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Modern Electric Water Company
(Move From Wells 6, 8, & 11 To Wells 4 & 7)
(Move Up To 1.6 cs —9% Of Peak Pumpmg)
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Spokane County Water District 3

(Move From Freeway & Vista To Koren)
(Move Up To 4.0 cfs = 20% Of Eastern System Peak)
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Spokane River Modeled Response to Peak-Season Pumping - All SAJB Members
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e===» Rapid River Response, No Relocation

e===m S|lower River Response, No Relocation

-350
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Change in Flow Rate (cfs)

Water Solutions, Inc.

5

Jan

Spokane River Modeled Response to Seasonal Increase in Pumping - WD3

Jan

Apr Jul Oct Jan Apr Jul Oct
R — N
N - q ~
{ /
y N/
19.2 cfs 19.2 cfb
increase increase

== Seasonal Increase in Pumping, No Relocation
e===» Rapid River Response, No Relocation

e===m S|lower River Response, No Relocation

Effect on River = 31% to 57% of Pumping
--> Seasonal reduction in river flow = 6 to 11 cfs
--> Seasonal increase in pumping = 19.2 cfs
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Spokane River Modeled Response to Seasonal Increase in Pumping - WD3
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esmmmw Seasonal Increase in Pumping, No Relocation
------- Seasonal Increase in Pumping, After Relocating 4.0 cfs
es===w Rapid River Response, No Relocation Effect on River = 31% to 57% of Pumping
"""" Rapid River Response, After Relocating 4.0 cfs --> Seasonal reduction in river flow = 6 to 11 cfs
e=mm=» Slower River Response, No Relocation o Sl Tereeee T euising = 96172 @
------- Slower River Response, After Relocating 4.0 cfs pumping = 15.
5 | | | | | | |} |} | |

-2
[rGSI

Water Solutions, Inc.



Change in Spokane River Modeled Response to Seasonal Pumping Relocation - WD3

Jan Apr Jul Oct Jan Apr Jul Oct Jan
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Eg- _0 2 Oops oo E .:.
:  (wps :
) | Moves \
& .04 | Pumping P
1 1 Month \ :
| Too Soon!! E X
-0.6
-0.8 . . . |
Change in Seasonal Pumping, After Relocating 4.0 cfs Benefit to River = 7% to 12% of Relocated Pumplng
....... Change in Rapid River Response, After Relocating 4.0 cfs --> Seasonal increase in river flow = 0.27 t0 0.47 cfs
1 | <-<-<-< Change in Slower River Response, After Relocating 4.0 cfs --> Relocated seasonal pumping = 4.0 cfs
_1 0 1 | | | | X X X T

Water Solutions, Inc.



Change in Spokane River Modeled Response to Seasonal Pumping Relocation - WD3

Jan Apr Jul Oct Jan Apr Jul Oct Jan
0.6
04 | 1.05 cfs
Benefit When : . : .
oz I Excluding June RS . N
:v:, 0.0 | AT R I I A Y A R I T
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€ 1 §od
g .02 L I 0.91 cfs
=" | wp3 4 T :
s 1 3 P Benefit When
o { Moves Pt : )
& o4 | Pumping Y B Excluding June
11 Month : 3 3
. Too Soon!!
-0.6 |
os 1 CORRECTED
! Change in Seasonal Pumping, After Relocating 4.0 cfs Benefit to River = 23% to 26% of Relocated Pumping
------- Change in Rapid River Response, After Relocating 4.0 cfs -->Seasonal increase in river flow = 0.91 to 1.05 cfs
L] eeeceee Change in Slower River Response, After Relocating 4.0 cfs --> Relocated seasonal pumping = 4.0 cfs
1.0 I I | I - -

1. Temporary increases in pumping near river offset benefits of relocation at other times.
[rGSI 2. Relocating farther from river but closer to gaining reach can reduce benefits of relocation. 5o
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Spokane County Water District 3

(Move From Freeway & Vista To Koren)
(Move Up To 4.0 cfs = 20% Of Eastern System Peak)

i “* " spokanéRiver
o/ 7 .[|GainingReach) -

o ~ SpokaneRiver 0 KL

\'.SpokaneRiv‘e’r‘ '_' -.  S A
-~ (Gaining Reach)




Change in Spokane River Modeled Response to Seasonal Pumping Relocation - WD3

Jan Apr Jul Oct Jan Apr Jul Oct Jan
0.6
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Change in Flow Rate (cfs)
o
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-1.0

Water Solutions, Inc.
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. Oops ... /
| Moves \
" Pumping \

wbD3

| 1 Month \
| Too Soon!! :

Change in Seasonal Pumping, After Relocating 4.0 cfs

------- Change in Rapid River Response, After Relocating 4.0 cfs -->Seasonal increase in river flow = 0.91 to 1.05 cfs
.=+<+.- Change in Slower River Response, After Relocating 4.0 cfs --> Relocated seasonal pumping = 4.0 cfs
[ | [ | [ | X T X X

CORRECTED
Benefit to River = 23% to 26% of Relocated Pumping
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Change in Spokane River Modeled Response to Seasonal Pumping Relocation
CID + IWD + MEWCO + PPID + WD3
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Change in Seasonal Pumping, After Relocating 6.2 cfs Beneflt to River = 3A’ to SA’ Of Relocated Pumplng
....... Change in Rapid River Response, After Relocating 6.2 cfs --> Seasonal increase in river flow = 0.18 to 0.30 cfs
-++++<- Change in Slower River Response, After Relocating 6.2 cfs --> Relocated seasonal pumping = 6.2 cfs
[ | [ | [ | X X X X
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Change in Spokane River Modeled Response to Seasonal Pumping Relocation
CID + IWD + MEWCO + PPID + WD3
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. Change in Seasonal Pumping, After Relocating 6.2 cfs Benefit to River = 9% to 13% of Relocated Pumping
------- Change in Rapid River Response, After Relocating 6.2 cfs --> Seasonal increase in river flow = 0.58 to 0.81 cfs
1| eeeceee Change in Slower River Response, After Relocating 6.2 cfs --> Relocated seasonal pumping = 6.2 cfs
-1.0 I | I - - -

Water Solutions, Inc.



SAJB Pumping Relocation Analysis

Study Conclusions

1. How much does groundwater pumping by SAJB
members currently affect flows in the Spokane River

- Individually and collectively

— Focus on peak-season (June through August)
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Current Conditions- Sorted by Purveyor

SAJB Groundwater Pumping (cfs) Effect of Peak-Season Pumping on River
Peak Peak Month River How Reduction as % of Pumping
SAJB Member Average Month minus Average Reduction (cfs) Min to Max Average
MUNICIPAL PROVIDERS |
Carnhope Irr. Dist. 1.76 0.5 to 0.8 50% to 81% 65%
Consolidated Irr. Dist. 4763 8.6 to 14.1 27% to 44% 36%
City of Spokane 213.99 63 to 84 52% to 69% 61%
East Spokane Water Dist. 5.31 1.3 to 2.1 43% to 70% 57%
Hutchinson Irr. Dist. 7.17 1.5 to 2.7 37% to 67% 52%
Irvin Water Dist. 3.71 21 to 2.4 83% to 95% 89%
Liberty Lake Sewer & Water Dist. 8.95 1.0 to 1.8 20% to 36% 28%
City of Millwood 17.18 3.2 to 6.0 36% to 67% 51%
Moab Irr. Dist. 3.30 0.2 to 0.4 11% to 21% 16%
Maodel Irr. Dist. 7.76 1.4 to 2.8 32% to 4% 48%
Modern Electric Water Co. 17.68 5.0 to 8.8 39% to B6&% 53%
North Spokane Irr. Dist. 2.67 0.3 to 0.6 20% to 40% 30%
Orchard Irr. Dist. 10.04 2.5 o219 41% to 69% 55%
Pasadena Park Irr. Dist. 841 2.4 to 44 36% to 67% 52%
Spokane Co. Water Dist. 3 27.67 6.0 to 10.8 31% to 56% 44%
Trentwood Irr. Dist. 7.11 Z2'tp 28 55% to 72% 63%
Vera Water & Power 22.48 6.3 to 10.5 38% to 64% 51%
Whitworth Water Dist. 16.81 14 to 2.1 15% to 22% 18%
Total {municipal providers) 429.64 108.7 to 161.1 42% to 62% 52%
OTHER MEMBERS
59 3663 20.70 50% to 59% 5%
GRAND TOTAL

[éc

Water Solutians, Inc.



Current Conditions — Sorted by Effect

SAJB Member

MUNICIPAL PROVIDERS
| rvinWaterDist______|

Carnhope Irr. Dist.
Trentwood Irr. Dist.
City of Spokane
East Spokane Water Dist.
Orchard Irr. Dist.
Modern Electric Water Co.
Hutchinson Irr. Dist.

Pasadena Park Irr. Dist.
City of Millwood
Vera Water & Power
Madel Irr. Dist.
Spokane Co, Water Dist. 3
Consolidated Irr. Dist.

SAJB Groundwater Pumping (cfs)

Effect of Peak-Season Pumping on River

Average Maonth

Peak Peak Month

1.17 3.71 2.53

1.76
7.11
213.99
5.31
10.04
17.68
7.17
841
17.18
22.48
7.76
27.67
47.63

minus Average Reduction (cfs)

Reduction as % of Pumping
Min to Max Average

River How

| 2.1 to 2.4 83% to 95% 89%

Water Solutians, Inc.

North Spokane Irr. Dist, : : 0.2 to 0.6 0% to 40% 0%

Liberty Lake Sewer & Water Dist. 3.89 8.95 1.0 to 1.8 20% to 36% 28%

Whitworth Water Dist. 7.31 16.81 1.4 to 2.1 15% to 22% 18%

Moab Irr. Dist. 143 3.30 0.2 to 0.4 11% to 21% 16%

Total (municipal providers) 170.05 429.64 108.7 to 161.1 42% to 62% 52%
OTHER MEMBERS

Total (others) 15.92 36.63 20.70 10.4 to 12.3 50% to 59% 55%

GRAND TOTAL 185.97 466.26 280.29 119.1t0173.4 | 42% t062% 52%



Water Solutians, Inc.

SAJB Pumping Relocation Analysis
Study Conclusions

2. How much benefit to river flows could arise if summer
pumping is shifted to wells farther from the river?

- Magnitude and timing; and moving pumping (not wells)

Peak Influence on River | Benefit Relative to Pumping
SAJB Member Min cfs to Max cfs Min to Max

CID Assume zero June-August 34% to 36%
MEWCO 0.05 to 0.06 3% to 4%

Irvin 0.16 to 0.18 46% to 51%

PPID 0.009 to 0.012 4% to 6%

WD3 0.58 to 0.81 23% to 26%

1o 0.80 to 1.06 9% to 13%
Influence |

Values are heavily dependet on:
1. Amount of pumping being moved (the tabulated results are for moving 6.2 cfs)
2. The distance that pumping is being moved away from gaining reaches
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Potential Benefits to River

Distance (miles) from Gaining Reaches Benefit Relative to Pumping
SAJB Member Before After After/Before Min to Max ]
WD3 2.9 1.6 0.7 23% to 26%
PPID 2.0 1.5 0.8 4% to 6%
MEWCO 1.4 2.0 1.4 3% to 4%
1.1 2.0 1.8
1.4 2.7 1.9
Irvin 0.2 0.6 3.0 46% to 51%
CID 0.5 2.1 4.2 34% to 36%
fatal 9% to 13%
Influence

[&SI

Water Solutians, Inc.

60%

50% |

40%

30%

26%

20%

Benefit {River Flow Increase / Pumping Volume Moved)

10%

0%
0.7

Benefit to River as a Function of
Relative Distance that Pumping is Moved Away from Gaining Reaches

51%

36%

6%
. 4% 4% 4%
0.8 1.4 1.8 1.9

Relative Distance Moved from Gaining Reach (Distance After / Distance Before) 59



Potential Benefits to River

[&SI

Water Solutians, Inc.

Benefit {River Flow Increase / Pumping Volume Moved)

50% |

40%

30%

20%

10%

0%

Distance (miles) from Gaining Reaches Benefit Relative to Pumping
SAJB Member Before After After/Before Min to Max 1
Irvin 0.2 0.6 3.0 46% to 51%
CID 0.5 2.1 4.2 34% to 36%
MEWCO 1:1 2.0 1.8 3% to 4%
1.4 2.0 1.4
1.4 2.7 1.9
PPID 2.0 1.5 0.8 4% to 6%
wD3 2.2 1.6 0.7 23% to 26%
(ot 9% to 13%
Influence
Benefit to River as a Function of
Initial Distance of Wells from Gaining Reaches
60%
51%

36%

26%

6%
4% 4% 4% .
11 1.4 1.4 2.0

Initial Distance of Well from Gaining Reach
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SAJB Pumping Relocation Analysis
Study Conclusions

3. How do the changes arising from relocation
compare with the proposed instream flow standards?

Proposed Instream Flow Standard:

e June 15 - Sept 30: 850 cfs

e August historical flows = 525 to 700 cfs
(90% exceedance probability)

e Deficit =150 to 325 cfs
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Published Exceedance Curves for
Flows in the Spokane River

Spokane R at Spokane Exceedance Curves
1986 - 2008
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Figure 4. Exceedence hydrographs and recommended instream flows at USGS gauge 12422500
[rGSI (S pOl{ ane River at Spokan e}. Source: 2012 Instream Flow Recommendations for the Spokane River (Hal Beecher, WDFW, May 31, 2012)

Water Solutions, Inc.
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90% Exceedance Hydrograph for Spokane R. 1986-2008 (USGS gage 12422500)
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90% Exceedance Hydrograph for Spokane R. 1986-2008 (USGS gage 12422500)
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90% Exceedance Hydrograph for Spokane R. 1986-2008 (USGS gage 12422500)
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Water Solutions, Inc.
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Water Solutians, Inc.

SAJB Pumping Relocation Analysis
Study Conclusions

3. How do the changes arising from relocation
compare with the proposed in-stream flow standards?

Proposed Instream Flow Standard:

e June 15— Sept 30: 850 cfs

e August historical flows = 525 to 700 cfs
(90% exceedance probability)

e Deficit =150 to 325 cfs
Relocation Scenarios Examined:

e Move 6.2 cfs for 3 months

e Effect onriveris 0.8 to 1.1 cfs
— Nominally 0.25% to 0.75% of the 150 to 325 cfs deficit in flow
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K. Discussion, Questions

S&B

John J. Porcello, LHG
with assistance from Walt Burt, Phil Brown, Jake Gorski

GSI Water Solutions
(503) 239-8799

410000-{Groundwater Elevations L 410000
(ft NAVD8S) 0 25,000 50,000 75,000 100,000
400000 2400 F-400000
2300 \
390000 300000
2200 }
380000 7 -380000
2100 Gl
370000 s 370000
4 N L
2000 e ”‘ Fend
— Spirit f Oreille
360000 B 900 Lake 5 360000
350000 — ey 1350000
—— 1800 & L‘

340000 1700 G Q Q Twin Lakes ,5 (340000
= aining 3
o 330000 e ~ 330000
c — =4
= — =
g 1500 Reach :
Z‘J 320000+ e a c e S ~320000 E
310000 Little Spokane 310000

Hayden Lake
300000 ~300000
290000 1290000
280000 280000
»—-¢ Fernan Lake

270000 ¢ 270000
260000 Spokane 1260000

River
250000 3 Libe 250000

Hangman/ﬁ p - Lak:y oeur d'Alene

Creek . Y B Lake
240000 - S - - - - T : T T . 240000
s I 2440000 2460000 2480000 2500000 2520000 2540000 2560000 2580000 2600000 2620000 2640000 2660000 2680000 2700000

Easting (feet) 6 8

Water Solutions, Inc.



