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REPUBLICAN RIVER COMPACT

1.

Republican River Basin Compact Signed in
1942

. Colorado Allocation estimated at 54,100

ac-ft/yr (current allocation about 23,000)

. May 1998 Kansas filed complaint against

Nebraska in the United States Supreme
Court

. Nebraska countersued Kansas naming

Colorado as a formal party in November
2000.

. December 15, 2002 Final Settlement

Stipulation
a. All claims through 2002 waived

b. Moratorium on Future Groundwater
development

c. Groundwater model used to calculate
stream depletions

d. 2003 represents first year of five year
accounting period

e. Allows for Augmentation Wells
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North Fork of Republican River at Colorado-Nebraska Stateline

22.4% of Flow Allocated to Colorado

= North Fork Streamflow Gage

= 5-Year Running Average

60,000

50,000 -

40,000 -

(3-oe) moj4 |enuuy

20,000 -

9102
7102
2102
0102
8002
9002
$00Z
2002
0002
8661
9661
7661
2661
0661
8861
0861 =
7861 8
2861
0861 O
8,61
9,61
p161
2161
061
8961
9961
7961
2961
0961
8561
9561
pG61
2561
0561

ear

Note 2017 values estimated from provisional data

Summary of 1950-2017 Compact Compliance.xIsx, Fig - North Fork, 2/21/2018



Arikaree River at Haigler, Nebraska Gage
78.5% of Flow Allocated to Colorado
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South Fork Republican near Benkleman, Nebraksa Gage
44.4% of Flow Allocated to Colorado

100,000
] mmm South Fork Streamflow Gage
90,000 - 5-Year Running Average
80,000 - |
70,000 - |
— 60,000 -
£ i
o — |
8 |
= 50,000 A A
o i
o i
S 40,000 - ,‘
e A
10’000; I' Hlll‘[
O N S © 0 O N < © 0 O N F © 00 O AN X © 0 O AN T © 0 O N T © 0 O N I ©
L W WWO© O© O© © ©O©OKNMNMNNMNKNNOG®OTIGGOO®O®DBOB DO OO WL O O O OO v v« « «—
D OO OO OO OO OO0 0000 OO0 O O O o0 o o
T Y Y Y YT O OY O OTYTY O OY O OYTY O OYTYTY O OYTY O OTYTF O OYTYT OT O OYTYT OrTYT O r oY YT oY Ty v QNN N NN N NNy

Note 2017 values estimated from provisional data Calendar Year

Summary of 1950-2017 Compact Compliance.xIsx, Fig - South Fork, 2/21/2018



Colorado Consumptive Use and Compact Entitlement
(5-Year Running Average)
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Figure 9

Projected Compact Compliance under Current Pumping and No Pumping

Conditions
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Note: The current pumping conditions projection assumes projected pumping conditions are equal to the average pumping for the 1999-2008 period and
the precipitation recharge is equal to the 1918-2008 average. The amount the compact allocation is exceeded is based on the average value for the 2003-
2007 period and does not reflect the 2,500 ac-ft/yr reduction in Colorado's consumptive use from the surface water rights purchased by Colorado.

Page 26 of 32 Figures and Tables for Aug 2011.xIsx, Fig 9, 8/15/2011



Acres

Crop Reduction Programs by Ground Water Management District in 2008

Republican River Water Conservation District

120,000
1 = EQIP
m CREP
1 M Irrigated
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -
0 - .
Outside
Arikaree Central Yuma | Frenchman Marks Butte Plains Sand Hills W-Y Mangement
Districts
= EQIP 4,907 277 729 242 5,108 0 531 244
B CREP 6,165 4,393 939 0 6,725 0 1,062 0
| Irrigated 76,549 69,820 75,228 22,243 86,121 73,569 86,090 13,003

Ground Water Management District

Note: Plains acreage does not include 36,013 irrigated acres outside the boundaries of the RRWCD.

Total
12,038

19,284
502,623

2008 CREP Program Basin Wide.xls, Management District Chart, 3/3/2009



Figure 10

Projected Compact Compliance with Compact Compliance Pipeline in

Operation
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Note: The current pumping conditions projection assumes projected pumping conditions are equal to the average pumping for the 1999-2008 period and the
precipitation recharge is equal to the 1918-2008 average. The amount the compact allocation is exceeded under current pumping conditions is based on the
average value for the 2003-2007 period and does not reflect the 2,500 ac-ft/yr reduction in Colorado's consumptive use from the surface water rights
purchased by Colorado.

Page 27 of 32 Figures and Tables for Aug 2011.xIsx, Fig 10, 8/15/2011
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Amount Colorado Exceeded Compact Entitlement

® Amount Colorado Exceeded Compact Entitlement
= Compact Compliance Deliveries
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Note: Total underdelivery for the first four years of operation of the CCP for 2014-2018 was approximately 1,500 ac-ft.

Summary of 1950-2017 Compact Compliance.xlsx, Fig Exceed Compact, 2/21/2018



GROUNDWATER MODEL FOR
NON-LINEAR HYDROLOGIC SYSTEM

* A Non-Linear System greatly complicates the Engineering Analysis

* A Non-Linear System Means sum of the individual parts do not equal
the sum of the whole

* Example below assumes all pumping impacts stream by 100%

Well A — Pumps 6 Well B — Pump 7
If only Well A is turned on Stream Depletion is 6_
If only Well B is turned on Stream Depletion in 7

* IfWell A and Well B are turned on Stream Depletion is 8 *+ -
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Exhibit 1 - Water Balance for the High Plains Aquifer in Colorado
1996-2015 Average Annual Values in ac-ft/yr

Precip
Recharge,
430,196

Aquifer Inflow = 560,865

Ground Water Storage Loss =
379,637

Page 4 of 12

Decline (feet)

-10 -
-15 -
-20 -

-25 -

Springs, 6,168

Groundwater
inflow to Streams,
31,644

Evaporation from
Groundwater,
60,198

Net Boundary
Underflow,
98,074

Well Pumping,
744,418

Aquifer Outflow = 940,503

Composite Groundwater Decline Since 1960
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Exhibit 2 - Water Balance for the Marks Butte GMD
1996-2015 Average Annual Values in ac-ft/yr

Groundwater
inflow to Streams,
0

Evaporation from

Springs, 0 Groundwater, 0

Net Boundary

Recharge from Ip Underflow, 2,493

Precip
Recharge,
16,982

Aquifer Inflow = 22,522

Well Pumping,
31,894

Ground Water Storage Loss = Aquifer Outflow = 34,387
11,865

Composite Groundwater Decline Since 1960
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5
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart MB, 10/11/2016



Exhibit 3 - Water Balance for the Frenchman GMD
1996-2015 Average Annual Values in ac-ft/yr

Groundwater
Sori 0 inflow to Streams, Evaporation from
prings, 0 Groundwater, 0

Net Boundary
Underflow,
22,315

Precip
Recharge,
60,067

Aquifer Inflow = 78,811

Well Pumping,
106,494

Ground Water Storage Loss = Aquifer Outflow = 128,810
49,999
5 Composite Groundwater Decline Since 1960
0 m——— —_——————
= 3 e o S - S 3 = L
§ 5 2 o & 2 & & & &
'g 0 \/\
g > E \,\
(] ]
-20
: N
-25 -

Page 6 of 12

20-Year GWMD Water Budgets 1996-2015.xIsx, Chart FR, 10/11/2016



Exhibit 4 - Water Balance for the W-Y GMD
1996-2015 Average Annual Values in ac-ft/yr

Recharge from
Irrigation, 18,210

Groundwater
inflow to Streams,
0

Evaporation from

Springs, O
pring Groundwater, 0

Net Boundary
Underflow,
13,824

Precip
Recharge,
49,902

Aquifer Inflow = 68,112

Well Pumping,
106,172

Ground Water Storage Loss = Aquifer Outflow = 119,995
51,883
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart WY, 10/11/2016



Exhibit 5 - Water Balance for the Sandhills GMD
1995-2015 Average Annual Values in ac-ft/yr

Groundwater
inflow to Streams, _ Evaporation from
0 Groundwater, 0

Springs, 0

Net Boundary
Underflow,
26,302

Precip
Recharge,
51,656

Aquifer Inflow = 66,675

Well Pumping,
89,021

Aquifer Outflow = 115,323

Ground Water Storage Loss =

48,648
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart SH, 10/11/2016



Exhibit 6 - Water Balance for the Central Yuma GMD
1996-2015 Average Annual Values in ac-ft/yr

Recharge from Irrigation, 16,294

Springs, 0 Groundwater
inflow to Streams,

33,970

Precip
Recharge,
66,412

Well Pumping,
Aquifer Inflow = 82,705

9,278

Evaporation from
Groundwater,

Net Boundary
Underflow, -8,762

Ground Water Storage Loss = Aquifer Outflow = 124,626
41,920
5 Composite Groundwater Decline Since 1960
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart CY, 10/11/2016



Exhibit 7 - Water Balance for the Arikaree GMD
1996-2015 Average Annual Values in ac-ft/yr

Recharge from Irrigation, 18,210
Groundwater
inflow to Streams,

Springs, 677 1923

Evaporation from
Groundwater,

Precip
49,746

Recharge,
79,734

Well Pumping,
102,489

Aquifer Inflow = 97,945

Net Boundary
Underflow, -5,656

Ground Water Storage Loss = Aquifer Outflow = 145,333
47,388
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart AR, 10/11/2016



Exhibit 8 - Water Balance for the Plains GMD
1996-2015 Average Annual Values in ac-ft/yr

Groundwater Evaporation from
inflow to Streams, Groundwater,
-403 1,175

Springs, 0

Net Boundary
Underflow, 5,230

Precip Recharge, 45,303

Aquifer Inflow = 77,967

Well Pumping,
184,004

Ground Witlezr g;‘;’age Loss = Aquifer Outflow = 190,006

Composite Groundwater Decline Since 1960
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20-Year GWMD Water Budgets 1996-2015.xIsx, Chart PL, 10/11/2016



Exhibit 9 - Water Balance for the East Cheyenne GMD

1996-2015 Average Annual Values in ac-ft/yr

Note, the most southern portion of the GMD is not included in this water balance

Recharge from Irrig

Precip
Recharge,
7,659

Aquifer Inflow = 10,190

Ground Water Storage Loss =
9,788

Page 12 of 12

20-Year GWMD Water Budgets 1996-2015.xIsx, Chart EC, 10/11/2016
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Total Groundwater Pumping in Colorado
(acre-feet)

630,243

= 1940-2013 Total Pumping = 2014 Pumping (1.7% of Total)

Graphs for July 2015 Presentation.xlsx, Sheet1, 7/8/2015



Annual Pumping (ac-ft)

RRWCD Total Agricultural Pumping

mmm Annual Pumping
e5-yr Average
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Pumping Diversions 2011-2016.xIsx, Chart1, 2/21/2018



Applied Inches of Irrigation Water (inches)
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Applied Inches by Ground Water Management District
2011-2016 Average Pumping and 2016 Assessed Acres
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Pumping Diversions 2011-2016.xIsx, Chart2, 2/21/2018



Applied Inches by Ground Water Management District
2011-2016 Average Pumping and 2016 Assessed Acres

1,600,000
o i m $14.50 per acres
= i Cost at $7 per acres and $5.70/ac-ft Pumped
g 1,400,000 Cost at $11/ac-ft pumped
T i
“E’ 1,200,000
o -
m -
m -
% 1,000,000
= i
5 -
= 800,000
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© L
g 600,000
8 L
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(o} L
& I
- 200,000 +
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Arikaree
Central Yuma
Frenchman
Marks Butte
Plains

Sand Hills
None

Note: Each of the cost options raised approximately the same amount of money which was $14.50 times the assessed irrigated acreage. The
Plains GWMD only includes the portion of the management district currently within the RRWCD Boundaries.

Pumping Diversions 2011-2016.xIsx, Chart3, 2/21/2018



Cost for a Farm for Different Options
(only change values in yellow for your farm)

1,000 <------ Assessed Acreage

1,800 <------ 5-Year Average Pumping

$14,500 Option 1 (existing $14.50/acre)
$17,260 Option 2 ($7/acre and $5.70/ac-ft pump)
$19,800 Option 3 ($11/ac-ft pump)

Option for Farms

$25,000

$20,000 +

$15,000 +

$10,000 +

$5,000 +

S0 -
Option 1 (existing Option 2 ($7/acre and Option 3 ($11/ac-ft pump)
$14.50/acre) $5.70/ac-ft pump)

Pumping Diversions 2011-2016.xIsx, Sheet1, 1
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