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UPPER NIOBRARA-WHITE
GROUNDWATER MODEL




Upper Niobrara-White
Groundwater Model

« UNW Model is up and

running

o Will assist in the analysis of
water supplies and uses in
the UNWNRD

e A tool to assist in the
Integrated management
planning (IMP) process "

« Used to evaluate e -
hydrologically connected [ ey B |

areas and management
scenarios



WaterSMART — Niobrara River
Basin Study

« UNW model and CENEB model used to assess the
Impact of different conditions

* Help to define options for meeting future demands

e Under terms of the WaterSMART grant received
from the Bureau of Reclamation in 2010, certain
conditions must be evaluated:

v Impact of climate
change

v Impact of alternative
management
scenarios




WaterSMART Scenario
Results

Integrated model run — groundwater,
watershed, and surface water operations
model

Groundwater model preliminary results
Climate scenario

Alternative scenarios

Baseflow and water level draw down
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WaterSMART Scenario
Results

e Current calibrated model run and baseline
run
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Agate to Box Butte
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Gordon to Edge
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Agate to Box Butte
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Dunlap to Gordon

=—Sum of NA_BSRO31
=—Sum of NA_CSR031
w=Sum of NA_CSR032
———Sum of NA_CSR033

120

= 0T -1eW
= 60-uer
2 LO-AON
= 90-das
= S0-nT

= O-ACIN
2 €010
= Zo-uef
2 00-AON
: 66-d9S
= 86-Inr

: L6-Ae
= 96 -Je
2 S6-uer
= £6-AON
= 26-das
= 16-0f

= 06-AeI
: 638N
= eg-uef
2 98-AON
= gg-das
E v8-Inf

: £8-Aepy
= Z8-le
: 18-uer
£ 6L-AON
= 8L-das
= LLA0T

= 9L-Aep
= LR
£ vL-uer
s ZL-AON
= 1£-das
= 0LA0T

: 69-AeIy
: 89-1eW
= (9-uef
= S9-AON
= v9-das
= £9-N(

: 29-Aei
= 1910
£ 09-uer




Sum of NA_BSRO31
=——Sum of NA_CSRO31
==Sum of NA_CSR032
=Sum of NA_CSR033

27
15
10

5

520

Gordon to Edge




Baseline - Historical Draw down (1960-2010) Increase in drawdown due to low water availability
Legend Legend
[ Sub-basin Baseline - Historical Model Draw Down (Feet) [ Sub-basin Low - Baseline Draw Down (Feet)
Niobrara River O 2.51-5.00 [N 10.10 - 15.00 Niobrara River 010-1.00 [N 3.10-4.00 M 7.51 - 10.00
| County 0.10-1.00 [N 5.10-7.50 NI 15.10 - 20.00 [T County
UNW_ActiveBound_outline

1.10-2.50 [ 7.51 -10.00 NI 20.10 - 30.00

J

1.10-2.00 M 4.10 - 5.00 [ 10.10 - 12.50

UNW_ActiveBound_outline [0 2.10-3.00 [N 5.10 - 7.50 N 12.50- 15.00

Groundwater level recovery from difference between Central

O  Miles

Oy w Miles

Groundwater level recovery due to High water availability
Legend Tendency and Baseline run Legend
[ sub-basin CT - Baseline Groundwater Level Increase (Feet) | [ Sub-basin High - Baseline Groundwater Level Increase (Feet)
Niobrara River I 7.0-6.1 M 4.0-31 1.0-0.1 Nicbrara River I 20.00- 15.00 [N 9.99 - 7.50 2.49-1.00
[ ] County I 60-51 M 30-21 0 [ County I 14.99 - 12.50 [ -7.49 - 5.00 0.99-0.00
UNW_ActiveBound_outline I 50-41 N 20-11 UNW ActiveBound outline [N 12.49 - 10.00 [N 4.99 - 2.50




WaterSMART Scenario
Results

o Alternative 1 scenario — Pumping station






WaterSMART Scenario
Results

o Alternative 2 scenario — Canal Recharge
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Box Butte to Dunlap
Baseline No Action vs. Baseline Alternatives 1 and 2

ity

v

L

1

v —

Box Butte to Donlap
|

‘
o

25 4

(sJ0) mopasey




B )

-

—— Baseline No Action

—— Baseline Alt 1
Baseline Alt 2

Values

1-uef
800

: - LO-Inf
W.._ g - 90-1dy
. - Go-uef
- €010
- To0-Inf
- 10-1dy
_ 00-uef
- 867100
_ L6°Inf
- 96-1dy
- ¢o-uef
- €670
- T6-Inf
16mdy
- 06-uef
- 88100
- L8-Inf
- og-1dy
_ gg-uef
- €8-190
- 8-nf
- 18-1dy
- 08-uef
“8L-10O
- LL-Inf
S 9L-1dy
- ¢ -uef
€L10
- TLmf
CJLdy
- oL-uef
- 89100
CL9-Inf
- 99-1dy
- Go-uef
- €97190
- 79-Inf
~d - 19-1dy
| | I 09-uef

000000000
L ™~ O v = ¢ o o~

Dunlap to Gordon
Baseline No Action vs. Baseline Alternatives 1 and 2

Dunlap to Gordon

(sJ0) mopjaseyq




don
.J

N
—— Baseline No Action
Baseline Alt 2

—— Baseline Alt 1

Values

&

- Q[-uer
807190
- LO-Inf
- 90-1dy
- Go-uef
- €000
- 20-Inf
- [0-1dy
p - 00-uer
i - 86710
¢ - L67Inf
# - 96-1dy
7 - g6-uef
f €670
{ - 67Nt
C16-dy
- 06-uef
4 - 88-190
~ - L8-Inf
r - 9g-1dy
P _ eg-uer
é - €8-100

B e

o

Gordon to Edge
Baseline No Action vs. Baseline Alternatives 1 and 2

¢ T8Iy
u_. -_m-a<
_
_

- 0g-uer
. ~8L10O
b - LL-Inf
i CgL-ady
- G/-uer
¢ _€L190
¢ - TLmg
$# 1L-dy
i S oL-uer
4 - 8910
= | L9-Inf
- 9o-1dy
d | §9-uer
é - €90
- - 79-If
¢ 19-1dy
] ! I ] OO-Cw_.

o N O N O n o wn O
=+ & ¢ ol = e

(sJo) mopjaseyq

45

Gordon to Edge




90 -

o
o
1

Baseflow (cfs)

D
o
1

50 -

~
o
I

WaterSMART Scenario

|
Irrigated

Dun2Gord

Season

|
Non-Irrigated




WaterSMART Scenario
Results

Alt1 - Baseline Groundwater Level Increase (Feet) Alt2 - Baseline Groundwater Level Increase (Feet)

I v os- 00 [ ooo-s o0 [ 5 99-400 199-0.11 MirageFlats Aroa [ stream 52500 I 20 90-2000 [ 999-500 248-1.00 | | MirageFiats area [ ctreem
- 10.99 - 10.00 - 799-600 399-200 0.10-0.00 ® Pumping Station - 44.99 - 30.00 - 19.99 - 10.00 4.99

3 - 2.50 0.99-0.10




Management Scenarios

Scenario la: Wet Climate

Scenario 1a:
f.,\ Climate Variability
% Wet weather

A\

Model
simulation of
wetter weather
condition




Management Scenarios

Scenario 1b: Dry Climate

Scenario 1b:

Climate Variability
Dry weather

Model
simulation of
drier weather

condition




Management Scenarios

Scenario 2: Change in Allocation

Allocation

Scenario 2:
Change in Allocation

uo13eI0||Y

Model simulation of
change in allocated
groundwater
pumping condition



Management Scenarios

Scenario 3: Change in Cropland Condition

Scenario 2:
Change in Allocation

Model simulation of
changes in irrigated
acreage and crop

type

Allocation




Refinement of UNW Model
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Better data is now
avallable

Recalibration of model

— Compare modeled data to
updated meter data

— Recalibrate model -
modify model to more
closely match observed
conditions



Potential Scenarios

I
i

Please give us
your input after
the presentation!

Future use of the UNW
Model

— What does the public want to
know about potential future
conditions?

— What management actions
have occurred and how can
their impacts be analyzed?

— What information would be
useful to the UNW water
users?
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Integrated Water Management Coordinator
&

Mahesh Pun, M.S.

Integrated Water Management Analyst




