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Purpose and Scope

▪ Test statistical screening method by 

using existing power consumption 

coefficients (PCCs) to identify simple 

and complex wells 

▪ Assess the effectiveness and 

accuracy of annual groundwater 

withdrawal estimates and the impact 

of dedicated flowmeters and complex 

wells on withdrawal estimates

▪ Assess the percent difference among 

withdrawal calculated using different 

combinations of PCCs



Power Consumption Coefficient 

(PCC) Background

▪ Power Consumption Coefficient 

(PCC)

▪ Kilowatt-hours (kWh) required to 

pump 1 acre-foot of water

▪ PCC units acre-ft/1000 kWh

▪ Field offices measured PCCs since 

1960s 

▪ Formula for calculating withdrawal 

based on PCC:

withdrawal in acre-feet = PCC/1000*power usage in kWh



Methods:

▪ Data entered from field books 
into an electronic format allowing 
for data analysis and 
manipulation

▪ Statistical analysis of PCC based 
on variability through time
▪ Specifically calculated for each well:

▪ Coefficient of Variation (CV)

▪ Standard deviation

▪ Statistical outliers

▪ Mean PCC

▪ Median PCC

▪ Minimum PCC

▪ Maximum PCC



Simple Well Configuration

Credit: Cory Angeroth
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Complex Well Configuration

Credit: Cory Angeroth



Complex Well—Tooele Valley
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Simple and Complex Wells—Tooele Valley

0

1

2

3

4

5

6

7

8

9

10

1960 1970 1980 1990 2000 2010 2020

P
C

C
 (

ac
-f

t/
1

0
0

0
kW

h
)

Year

(C-3-6)1bdb

(C-2-4)28dab-1

CV = 0.12

CV = 0.41



Methods:

▪ Thresholds for classification of wells based on 

coefficient of variation (CV):



Methods—Classification

*Active irrigation 

wells as of 2016



Findings—Basin-wide Withdrawal 

Estimates

▪ Compute the annual 

estimated withdrawal 

for 3 basins using:

▪ Most Recent PCC 

▪ Maximum PCC

▪ Minimum PCC

▪ Mean PCC

▪ Median PCC



Findings—Difference between Annual Groundwater 

Withdrawal Calculated using historical Maximum, 

Minimum PCC and Most Recently Measured PCC 

(2016)



Findings—Methods for Calculating 

Withdrawal



Findings—2016 Tooele Valley Withdrawal Estimates

Using historical mean or 

historical median PCCs to 

calculate withdrawal are close 

to withdrawal calculated with 

most recently measured PCCs, 

and reduce the need for 

frequent ratings.



Withdrawal calculated using historical mean (or 

historical median) PCCs is closer to flowmeter 

withdrawal than withdrawal calculated using 

most recently measured PCCs.

Findings—2016 Goshen Valley Withdrawal Estimates for Wells 

with Flowmeters and 2016 Power Use Records



Summary—Percent difference between dedicated 

flowmeter withdrawal and withdrawal calculated with 

other methods in Goshen Valley, 2016
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Summary—Future Improvements

▪ Calculate CV for each well in 
each basin in Utah

▪ Determine the percentage of 
complex wells in each basin

▪ Field verification of complex 
wells

▪ More frequent PCC ratings for 
complex wells

▪ Installation of dedicated 
flowmeters would improve 
withdrawal estimates



Thank you!

Questions?

Credit: Tom Marston, November 2013


