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Presentation OutlinePresentation Outline

• Review Goals of Basin Plan Update
• General Progress Reportg p
• Surface Water Hydrology
• Next Steps• Next Steps



Goals of Basin Plan UpdateGoals of Basin Plan Update

• Update Planning Tools to Include 
Most Recent 5 Years (Extended 
Drought)

• Develop Strategies to Help Meet the g
Needs of the Basin as they are 
Identified by the Planning Processy g

• Promote and Enhance Stakeholder 
Dialog Through Basin Advisory GroupDialog Through Basin Advisory Group  
Meetings



Scope-of-WorkScope-of-Work

• Tasks
– Task 1. Meetings

Task 2 Literature Review– Task 2. Literature Review
– Task 3. Surface Water Profile Update
– Task 4. Available Surface Water Determination
– Task 5. Demand Projections
– Task 6. Future Water Use Issues and Topics
– Task 7 StrategiesTask 7. Strategies
– Task 8. Presentation Tool
– Task 9. Discretionary Task
– Task 10. Basin Planning Report

• Deliverables
T h i l M d– Technical Memoranda

– Technical Analysis Products and Models
– Basin Planning Report



Task 3. Surface Water Profile 
Update - Progress

• 3A – Agricultural Water 
Use
– Collected Cropping Pattern 

Data
– Worked with WRDS to 

Develop Spatially Variable 
GIS Based CIR EstimatesGIS-Based CIR Estimates 
(Pochop)

– Working with SEO to Verify– Working with SEO to Verify 
Irrigated Lands from 
Previous Basin Plan

– Inserted Diversion Data 
into Database



Task 3. Surface Water Profile 
Update - Progress

• 3B – Municipal and Domestic Water Use
– Reviewed and Summarized 2007 WWDO 

Water System Survey Report
– Obtained Well GIS 

L f WSGSLayers from WSGS
– Developed Water 

Use EstimatesUse Estimates
– Completing Draft 

Tech MemoTech Memo



Task 3. Surface Water Profile 
Update – Progress, cont’d

• 3C – Industrial Water Use
– Obtained Well GIS Layers from WSGS
– Developing Water Use Estimates
– Completing Draft Tech Memo

• 3D – Recreational Water Use
– Obtained Recreation-related GIS Layersy
– Obtained Fishing License Statistics
– Contacted Rafting CompanyContacted Rafting Company
– Completing Draft Tech Memo (combined 

with 3E))



Task 3. Surface Water Profile 
Update – Progress, cont’d

• 3E – Environmental 
Water Use
– Obtained Instream Flow 

Permit Information from 
G & Fi hGame & Fish

• Existing Permits
• Reaches of Interest• Reaches of Interest

– Obtained Wetlands 
Information

– Completing Draft Tech 
Memo (combined with 3D)( )



Task 3. Surface Water Profile 
Update – Progress, cont’d

• 3F –Water Use from Storage
– Updated Historical E-O-M Contents
– Updating Evaporation Data
– Completing Draft Tech Memo

• 3G – BAG Water Related Concerns
– Will Begin Tech Memo Following g g

Tonight’s Meeting



Task 3. Surface Water Profile 
Update – Progress, cont’d

• 3H – Water Law and Water 
Administration
– Submitted Draft Tech Memo to WWDO
– Currently Under Review by SEO
– Includes

y

1. Primary allocation (1 cfs per 70 acres), strict priority

2. Surplus allocation (1 cfs per 70 acres), pro‐rata • Wyoming Water Law
at
er
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y

March 1, 1945

3. Primary allocation (1 cfs per 70 acres), strict priority

4. Surplus allocation (1 cfs per 70 acres), pro‐rata 

• Bighorn Adjudication
• Yellowstone River 

Compact

In
cr
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d 
W
a

March 1, 1985

5. Allocate 1 cfs per 70 acres

Compact
• Division III 

Administration
Water in excess of the amount needed  to meet 
allocations above can be diverted as long as the water 
is not wasted and is placed to the permitted 
beneficial use.



Task 4. Available Surface Water 
Determination

• Developed and Populated Hydrology 
Database

• Summarized Historical Data
• Developed Dry-Avg-Wet Year HydrologyDeveloped Dry Avg Wet Year Hydrology
• Worked with WRDS to Develop Spatially 

Variable Precipitation DataVariable Precipitation Data
• Completing Draft Tech Memo 3A –

Surface Water HydrologySurface Water Hydrology
• Worked with WWDO to Develop 

Alternatives to StateMod Model



Surface Water Hydrology ReviewSurface Water Hydrology Review

• 5 major basins• 5 major basins, 
18 sub-basins
St d i d• Study period 
• Original 1973-2001
• Update 1973-2008

• Includes 2000’s DroughtIncludes 2000 s Drought
• Dry-Average-Wet Hydrology



Study Period Comparison

Littl  Wi d N  Ri tLittle Wind Near Riverton
Period‐of‐Record Study Period Percent

800 000

Statistic 1942 – 2008 1973‐2008 Difference
Mean 402,598 382,275 ‐5.05%
Standard Deviation 153,855 168,096 9.26%
Average – Dry Years 199,840 196,476 ‐1.68%
Average Average Years 398 039 371 650 6 63%

1,000,000
700,000

800,000

t)

Average – Average Years 398,039 371,650 ‐6.63%
Average – Wet Years 618,058 594,636 ‐3.79%
Minimum 126,379 126,379 0.00%
Maximum 739,201 739,201 0.00%

500,000
500,000

600,000

fr
om

 M
ea
n 
(a
c‐
ft

ge
 (
ac
‐f
t)

‐500,000

0

300,000

400,000

at
iv
e 
D
ep

ar
tu
re
 f

A
nn

ua
l D

is
ch
ar
g

‐1,000,000
100,000

200,000

Cu
m
ul
a

Cum Dep From Mean

Annual Flow

Period‐of‐Record Mean

Study PeriodMean

‐1,500,0000

19
00

19
05

19
10

19
15

19
20

19
25

19
30

19
35

19
40

19
45

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Water Year

Study Period Mean



Study Period Comparison

Sh ll C k  Sh llShell Creek near Shell
Period‐of‐Record Study Period Percent

140 000

Statistic 1941 – 2008 1973‐2008 Difference
Mean 85,918 85,940 0.03%
Standard Deviation 15,878 16,240 2.28%
Average – Dry Years 62,789 62,876 0.14%
Average Average Years 87 027 87 469 0 51%

50,000
120,000

140,000

ft
)

Average – Average Years 87,027 87,469 0.51%
Average – Wet Years 105,955 105,182 ‐0.73%
Minimum 53,938 53,938 0.00%
Maximum 116,732 116,732 0.00%
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Study Period Comparison

Y ll t  Ri  t C i  S iYellowstone River at Corwin Springs
Period‐of‐Record Study Period Percent

Statistic 1911 – 2008 1973‐2008 Difference
Mean 2,247,681 2,239,249 ‐0.38%
Standard Deviation 490,463 528,642 7.78%
Average – Dry Years 1,616,558 1,602,416 ‐0.87%
A A Y 2 218 904 2 196 239 1 02%

1 500 000

2,500,000

3,500,000

4,000,000
Average – Average Years 2,218,904 2,196,239 ‐1.02%
Average – Wet Years 2,962,255 2,983,607 0.72%
Minimum 1,377,898 1,432,264 3.95%
Maximum 3,733,984 3,733,984 0.00%
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Key GagesKey Gages



Hydrologic Year ClassificationHydrologic Year Classification

1970 1980 1990 2000
Gage No. Gage Name 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

06037500 Madison River Near West Yellowstone MT

06191500 Yellowstone River At Corwin Springs MT
06205500 Clarks Fk Yellowstone R Ab Squaw C Nr Painter,WY

06222700 Crow C Nr Tipperary WY
06224000 Bull Lake Creek Above Bull Lake, WY
06228350 Sf L Wind R Ab Washakie Re Nr Ft Washakie WY
06233000 Little Popo Agie River Near Lander, WY
06260000 South Fork Owl Creek Near Anchor, WY
06270000 Nowood River Near Tensleep, WY
06275000 Wood River At Sunshine, WY

06278500 Shell Creek Near Shell, WY
06280300 South Fork Shoshone River Near Valley, WY
Notes:
(1) Hydrologic Year Classification - Dry Year (Driest 20 percent of years in study period)

- Average Year (Middle 60 percent of years in study period)
- Wet Year (Wettest 20 percent of years in study period)



Differences in Hydrology Original 
and New Hydrology

450 000

500,000

New Dry New Avg New Wet

350,000

400,000

450,000

)

New ‐ Dry New ‐ Avg New ‐Wet

Original ‐ Dry Original ‐ Avg Original ‐Wet

200,000

250,000

300,000

nn
ua
l F
lo
w
 (
ac
‐f
t

100,000

150,000

A
n

0

50,000

 N
ea
r 

ne
 M

T

iv
er
 A
t 

 M
T 
(x
 

w
st
on

e 
C 
N
r 

W
Y pe
ra
ry
 

re
ek

 
ke
, W

Y

R 
A
b 

e 
N
r 
Ft
 

e 
W
Y

e 
Ri
ve
r 

, W
Y

l C
re
ek

 
, W

Y

er
 N
ea
r 

W
Y

iv
er
 A
t 

ne
, W

Y

k 
N
ea
r 

W
Y

os
ho

ne
 

ey
, W

Y

M
ad
is
on

 R
iv
er

W
es
t Y
el
lo
w
st
o

Ye
llo
w
st
on

e 
Ri

Co
rw

in
 S
pr
in
gs

10
)

Cl
ar
ks
 F
k 
Ye
llo
w

R 
A
b 
Sq
ua
w
 C

Pa
in
te
r,
W

Cr
ow

 C
 N
r 
Ti
p

W
Y

Bu
ll 
La
ke

 C
r

A
bo

ve
 B
ul
l L
ak

Sf
 L
 W

in
d 

W
as
ha
ki
e 
R e

W
as
ha
ki
e

Li
tt
le
 P
op

o 
A
gi
e

N
ea
r L
an
de

r,

So
ut
h 
Fo
rk
 O
w
l

N
ea
r A

nc
ho

r,

N
ow

oo
d 
Ri
ve

Te
ns
le
ep

, 

W
oo

d 
R

Su
ns
hi
n

Sh
el
l C
re
e

Sh
el
l, 
W

So
ut
h 
Fo
rk
 S
ho

Ri
ve
r N

ea
r 
Va
lle

Diff % ‐ Dry ‐3% 1% 4% 14% 2% ‐2% ‐11% ‐10% 5% 5% ‐7% 0%

Diff % ‐ Avg ‐3% ‐3% ‐3% ‐5% ‐5% ‐4% ‐10% ‐8% 13% ‐5% ‐2% ‐4%

Diff % ‐Wet ‐4% ‐3% ‐3% 0% ‐3% ‐3% ‐5% ‐3% 2% ‐3% 0% ‐2%



Hydrology – Next StepsHydrology – Next Steps

• Finalize Native Flow Estimates
• Finalize Ag CIR/Diversion Estimatesg
• Work with Div. III to Ensure 

Schematics are CorrectSchematics are Correct 
• Insert Raw Data Into Model

Run Model• Run Model
• Determine Scenarios
• Develop Estimates of Shortages and 

Water Availability



Upcoming ActivitiesUpcoming Activities

• Complete Task 3 Tech Memos
• Complete Surface Water Hydrology p y gy

Tech Memo (Task 4A)
• Complete Preliminary Surface WaterComplete Preliminary Surface Water 

Hydrology Results
• Prepare Information for Task 6• Prepare Information for Task 6



THANK YOU!


