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Predevelopment Model Setup

 Boundary conditions
e Streams

 Recharge

e ET

* Hydraulic conductivity

* Time period for predevelopment data
processing Is set to 1940~1946.



Top of model — Land Surface

Ise (ft)

0 1697.4 - 1800.0
9 1800.1 - 1900.0
B 1900.1 - 2000.0
B ©000.1 - 2100.0
9 5100.1 - 2200.0
10 5200.1 - 2300.0
C—12300.1 - 2400.0
[ 12400.1 - 2500.0
[ 12500.1 - 2600.0
0 2600.1 - 2700.0
0 2700.1 - 2800.0
[ 12800.1 - 2900.0
[0 2900.1 - 3000.0
59 3000.1 - 3100.0
B 3100.1 - 3200.0
BN 3500.1 - 3300.0
I 3300.1 - 3400.0
I 3,00.1 - 3500.0
N 3500.1 - 3600.0
B 36500.1 - 3700.0
N 3700.1 - 3800.0
B 3500.1 - 3938.8



Bottom of model — Bedrock

Bedrock
(ft)

| | 1687.4-1800.0
| 11800.1-2000.0
[ 1 2000.1-2200.0
B >200.1 - 2400.0
[ 2400.1 - 2600.0
B 2600.1 - 2800.0
I 2500.1 - 3000.0
I 3000.1-3200.0
B 3200.1 - 3400.0
| | 3400.1-3600.0
[ | 3600.1-3759.4



No flow cells - bedrock



General Head Boundary



Ogallala aquifer in Baca and
southern Prowers Counties,

southeastern Colorado Average h =

3700 ft
Average h
USGS WRI 16-74 = 4350 f
Black boundary added by KGS

L =30 M 400t

GHB Conductance _ .5 mi

Average h
=K*A/ L, where A _ 49590 fto Average h =

IS the cross-section 3725 ft

area between h,
and h.

L = 45 mile -
_ _ - ile * 10
K is assigned 10 ft/d. A= 2omie

Model Boundary



Predevelopment Interpolated Water Level




Constant Head



Major Streams



Major Streams



Major Stream Parameters

Stream Width
(ft)

Streambed
thickness (ft)

Streambed K
(ft/d)

Cimarron
River

/Crooked
Creek

40

0.01

Arkansas
River

80

0.1

* Ditch diversions specified along the Arkansas river




Average Precipitation Map 1940-1946



Precipitation Recharge



Ditch Return Flow




Ditch irrigation rate

Amazon

Farmers

Garden
City

Great
Eastern

Southside

1940 use
(acre-ft)

20,518

12,877

2,678

24,776

10,885

A uniform recharge rate of 1.68 in/yr was applied t

model cells with ditches.

o all



Evapotranspiration

« ET applied to cells with significant streams
 Max rate = 4 in/yr
« Extinction depth =5 ft



Hydraulic Conductivity (USGS OFR 98-548)

K (ft/d)
134



Preliminary Results — Simulated Water Level



Preliminary Results — Interpolated Water Level



Saturated vs. Little/Non-Saturated Areas of HP Sediments



Predevelopment Cimarron Flow

Cimarron River

200 —— Stream Flow
—— Stream-Aquifer Accum
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Stream-Aquifer Interactions along
Cimarron River

Cimarron River
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Flow Rate (cfs)

Crooked Creek Flow

Crooked Creek
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Crooked Creek Stream-Aquifer
Interactions

Crooked Creek
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Flow Rate (cfs)

Arkansas River Flow

200 —— Stream Flow

—— Stream-Aquifer Accum

150+ _ I i
X Stream Diversion

100 4 e S

(o)
o
!

(@)
|

)
S
|

-100 l I l I
0 50 100 150 200 250
Accumulative Stream Length (mi)




Arkansas River Stream-Aquifer
Interactions
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Ground-Water Budget

Constant-
head GHB Streams ET Recharge
boundaries
Inflows
(acre- 6,355,231 10,385 71,432 0 384,923
feet/yr)
Outflows
(acre- 6,618,125 0 211,301 55,703 0
feet/yr)
Net(acre- | ;oo 804 | 10385 | -139.869 .55.703 384,923
feet/yr)







