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Introduction

REVIEW MODEL
DEVELOPMENT

38 Hydrograph Wells

— 487 Snapshot Wells (2000-2013)

Based on NARGFM/Flagstaff Model — Four (4) Baseflow Targets

(FM)
— Study/Focus Areas — PEST Inverse Model
— Local Layer and Grid Changes « RESULTS
(USG)
— Update recharge (BCM) and — Impact on Baseflow
pumping file — Impact at Well Fields
RGRLGFM CALIBRATION

« Sensitivity/Uncertainty Analyses
BCM/ Streamflow Recharge
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EXPLANATION
ﬂ Red Gap Ranch Model Cell - No Elevation Updates

ﬂ NN Leupp Wellfield I:I Model Cell - Updated Top L2
& Municipalities - Model Cell - Activated L1

Rivers and Streams - Model Cell - Updated Top L2 0 5 10 20 30 I i’c

] Miles
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Grid Changes
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BCM Recharge Update
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EXPLANATION

Calibrated Average (AFA)

Primary Stream Channels
1-20

Runoff Recharge Channels
®  Artificial/Lake Recharge - 21-50

o Study Area - 51-100
O BCM Update Area - 101-150
B s

T ) > sw
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Calibrated BCM Recharge
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Streamflow Recharge
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Baseflow Targets
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Layer 1 Hydraulic Conductivity
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Layer 2 Hydraulic Conductivity

o Study Area

Stream Channels Layer 2 Kx (fpd) [0 os01-0.100 T s01-100

EXPLANATION
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Simulated Head (ft amsl)

Cross Plots

7,000 : :
® Mdlval
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7,500
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Statistic Value 3
Count: 124 g 6,000
Abs. Res. Mean, ARM (ft): 369 ||
4'000 Max. Residual (ft): 137.5 E’
Min. Residual (ft): -175.7 g
Range in Target Values (ft): 2549.2 9 5500
3.500 Residual Mean, RM (ft): 23 || T -
! Sum of Squares (ft*): 310,034 -g
Root Mean Square Error, RMSE (ft): 50.0 "f'u'
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3,000 n / Statistic Value
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/ Min. Residual (ft): -380.3
Range in Target Values (ft): 2901.6
SteadY' State 4.000 Resiiual Megn, RM (ft): 35 U
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Root Mean Square Error, RMSE (ft): 82.4
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Stream Flow (cfs)

Baseflow Over Time
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Pumping Scenarios

Scenario 1 — Baseline

o Constant 2015 to 2115
Except Flagstaff, Winslow and APS
No Project Pumping (RGR, NN-Leupp)

Scenario 2 - RGR Only

o Start 2048; ramp up to 2081; constant
until 2115

Scenario 3 - RGR +NN-Leupp (Low)

o Start 2015 ; ramp up to 2115 at 1.33 %
growth

Scenario 4 - RGR +NN-Leupp (High)
o Start 2015 ramp up at 2.48% growth
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Stream Flow (cfs)

Change i% Baseflow
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Change in Basetlow (cont.)

Areas Impacted

Clear Creek (near LCR) LCR Downstream of Clear Creek
Change Change Change Change
Scenario 2115 in 8 in # 2l in i in ¢
Ba(scefi:)o W Baseflow | Baseflow Ba(sceftsl)o W Baseflow Baseflow
(cfs) (%) (cfs) (%)
Scenario 1 - Baseline 3.74 - - 8.10 - -
Scenario 2 — RGR Only 3.66 -0.08 -2.1 7.97 -0.13 -1.6
Scenario 3 — RGR & NN-Leupp 3.63 -0.11 -3.0 7.97 -0.19 2.3
(Low)
Scenario 4 — RGR & NN-Leupp 3.60 -0.14 -3.7 7.78 -0.23 -2.8
(High)
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Change in Basetlow (cont.)

4.0

\

* No measurable change in Chevelon Creek 3.0

» Critical Habitat areas in Upper East Clear Creek
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Impact at Well Fields

Parameter RGR NN-Leupp
Well Field Well Field
Maximum Drawdown (ft) 43 105
Maximum Depth to Water (ft bls) 564 710
Reduction in Saturated Thickness (%) 9 27
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Sensitivity Analysis

Parameters varied to test impact
on calibration and baseflow
change over 100 years

Potential Implication of Sensitivity Analysis:

Percent Change in Clear Creek Baseflow

Change in Calibration

Change in Baseflow

Insignificant

Significant

Insignificant Significant
Type I: Sensitivity Type I1: Sensitivity
of no Concern of no Concern

Clear Creck Conductance
Chevelon Crk Conductance
LCR Conductance
Clear Creck Recharge
Chevelon Creek Recharge
Specific Storage, L1-L3
Specific Yield, L2 and L3

K,. Layer 3

Type IV: Sensitivity
Potentially of Concern

none

Type I11: Sensitivity
of no Concern
K,, Layer |
Kh. Layer 2
Recharge (Study Area)
Specific Yield, L1
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Uncertainty Analysis

0.0%
Calibration-constrained o
Monte Carlo Analysis
;\: -2.0% +
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_f-:‘ -3.0%
. &) \
100-year Change in Clear 3 Uncertainty Runs N\
Creek BaseﬂOW é g ——Scenario Average A \
. . § -+« Average -2 Standard Deviations N
Standard Dewviation -~ T B I Average +2 Standard Deviations
0.4 10 0.6 % o
Uncertainty range o
+/-1.2% impact due to
. . -7.0% - . 4
pI‘O_] BCt pumplng 200 202° 3% 208 205° 206° 201° 2085 2095 210° PpRL

(e.g. 1.8 t0 4.2%)
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