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As described in the California Department of Water Resources (DWR) Guidebook for Preparing 2015 
Urban Water Management Plans1, retail urban water suppliers must determine baseline per capita water 
use and targets for 2015 and 2020 as required by the Water Conservation Act of 2009, also referred to as 
SB X7-7.  Wholesale water agencies are not required to calculate baseline or targets; because Amador 
Water Agency (the Agency) has wholesale and retail customers, for the purposes of SB X7-7-related 
analyses, only retail customers are accounted for. In order to calculate annual gallons per capita per day 
(GPCD) water use, retail service area population for each baseline year is required. DWR is requiring the 
use of U.S. Census data to calculate baseline populations for use in SB X7-7 calculations.  DWR identified 
significant discrepancies between Department of Finance (DOF) and Census population data (DWR, 2016). 
Because the Agency used DOF data to estimate populations in its 2010 UWMP, it is now estimating 
populations using Census data to meet DWR’s requirement. Because the Agency’s retail service area 
boundary is not congruent with a city boundary (or Census Designated Place), it is using the DWR 
Population Tool to estimate population. The methodology, inputs into, and results from the Population Tool 
for the Agency’s retail service area are summarized in this technical memorandum (TM). 

1 Inputs and Data Sources 
Inputs into DWR’s Population Tool included the Agency’s retail service area boundary for the years 1990, 
2000, and 2010, and the number of residential service connections for the years 1990, 1995-2010, and 2015. 

Amador Water Agency’s Retail Service Area Boundary  
While the entirety of Amador County is the Agency’s jurisdiction, it does not represent the service areas to 
which the Agency currently retails water.  Therefore, for the purposes of the Population Tool, it did not 
make sense to use the County as its service area boundary as many people in the county receive water from 
the Agency’s wholesale customers or from private wells. Instead, a boundary was generated based on retail 
customers in order to obtain a more accurate understanding of the population dependent upon the Agency 
for its water supply.  

The retail service area boundary used in DWR’s Population Tool was created in ArcGIS by linking the 
2015 customer list by Assessor’s Parcel Number (APN) to Amador County parcel maps. The retail service 
boundary is shown in Figure 1. The customer list included 7,171 water accounts, of which: 

• 68 accounts had no associated APN;  

                                                
1 California Department of Water Resources (DWR). 2016. Guidebook for Preparing 2015 Urban Water 
Management Plans.  



 

 

Amador Water Agency 2015 Urban Water Management Plan  
Historic Population Estimates FINAL 

 March 2016 
 2 

 

• 6,723 accounts had unique APNs (380 were duplicates).  301 of these accounts had no match in the 
County's parcel map.  

• Of the total 369 “missing” accounts, 226 accounts were geocoded using the customer address. 
The 6,501 customer APNs and 226 accounts that were geocoded are represented by the green polygons in 
Figure 1.  While there are approximately 150 customers/APNs that may not be accounted for in the retail 
service area boundary, this is the best available information and most accurate retail service area boundary 
at this time.  

Because the Tool estimates persons per connection based on estimates of the population within a service 
area boundary for the Census years: 1990, 2000, and 2010, if the Agency’s retail service area boundary has 
changed between any of the Census years, different boundaries must be uploaded to the Tool.  Two different 
boundaries were uploaded to the Tool: the 1990 and 2000 service area boundary did not include Lake 
Camanche Village (LCV) and the 2010 service area boundary did include LCV, as LCV was not a part of 
the Agency’s retail service area until 2002. While there were other changes to the Agency’s retail service 
area from 1990 to 2015, these changes were relatively minor and for a simplified approach, only the addition 
of LCV to the retail service area was reflected in the boundary changes.  

Number of Residential Service Connections 
RMC used the SBX7-7 spreadsheet the Agency developed for the 2010 UWMP (entitled 
BaselineCalcsTable 13kh QCedJG061511.xls) for the number of residential (SF and MF) connections from 
2000-2010. The original source for the spreadsheet was Public Water System Statistics reports, included as 
Appendix I of the 2010 UWMP. 2015 service connection data were provided via email from Agency2 staff 
member Andrea Hinton. 1990 connection data were obtained from DWR’s records of Public Water System 
Statistics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
2 Personal communication with Andrea Hinton via email on March 16, 2016 and March 22, 2016. 
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Figure 1: Retail Service Area Boundary Uploaded to Tool (Includes LCV) 

 

2 Methodology 
The following preprocessing steps were taken prior to using the DWR Population Tool to estimate the 
population within the Agency’s retail service area for use in the SB X7-7 calculations.  

• The two the Agency retail service area boundaries were uploaded to the Population Tool.  
• The Tool estimates populations for 10-year or 15-year baseline period to establish a target and a 5-

year period baseline period for target confirmation, as selected by the user.  A 15-year baseline 
period was chosen starting in 1995 in order to calculate population over the largest possible time 
period. Ultimately, the 10-year baseline period from 1995 to 2004 was selected for use in the SB 
X7-7 analysis.  The selected 5-year baseline period was from 2003 to 2007, the earliest allowed by 
the 2015 UWMP Guidelines. 

• Data availability was selected as “All Residential Connections (Single Family and Multifamily 
Combined)” as separate connection data for both use types were not available for all years. 

• The number of the Agency residential service connections for 1990, 2000, and 2010 were entered 
into the Tool. The Population Tool used this input and the census population for the uploaded 
boundary area to calculate Persons per Connection for these three years based on U.S. Census data. 
The number of persons per connection was linearly interpolated by the Tool between census years 
and extrapolated to 2015. 
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• The number of the Agency residential service connections was entered for each year in the 15-year 
period of 1995-2009 and for 2015. The Tool multiplied the Persons per Connection calculated in 
the last step by the entered number of connections to determine the total population for each year. 

3 Spreadsheet and Results 

3.1 Population Tool Output 
An initial run of the Population Tool was conducted in February 2016 using a preliminary version of the 
Agency’s retail service area boundary. It was determined that, for the purposes of the population analysis, 
the existing boundary was not accurate enough, and therefore a revised boundary was created based on 
actual customer data (as described in Section 1.1, Inputs and Data Sources). The Tool was applied in March 
2016 using the revised, more accurate, retail service area boundary.  

The results from the March analysis indicate that the 2015 retail population served by the Agency is 13,868. 
The Population Tool calculated a population significantly lower (20% to 30% lower) than the population 
estimated for the 2010 UWMP. This is partially due to differences in the 2010 U.S. Census data used by 
the Population Tool and the Department of Finance population data that was available at the time that the 
2010 UWMP was prepared. It is also believed to be lower than actual population based on staff knowledge 
of the service area, customers, and trends in the area. Because of the decrease in persons per connection 
after the 2008 economic recession, the Population Tool extrapolated the 2015 population assuming a 
continued downward trend. However, the Agency service area population is believed to have begun to 
bounce back in recent years. Therefore, an adjustment to the 2015 population was made, as described in the 
following section.  

3.2 Adjustments 
Instead of using the 2015 population directly as generated by the Tool, a modification was made so that the 
2010 persons per connection (rather than the estimated 2015 persons per connection) was multiplied by the 
2015 number of connections to determine the 2015 population. This is a modification that is explicitly 
stated as acceptable within the DWR Guidebook, as the trend used by the Tool to interpolate between 2000 
and 2010 populations is not always appropriate to extrapolate to the 2015 population. This is the case with 
the Agency, as the initial output from the tool does not accurately represent the actual trend for the Agency’s 
service area. The adjusted output more accurately reflects the population within the service area. 

Mule Creek Prison is located within the Agency retail service area. Because of the fluctuations in the prison 
population, refinements were made to the population output from the Tool. The prison population was 
manually removed in MS Excel and added back in after interpolating the historic populations and 
extrapolating the 2015 population. This did not result in a significant change to the populations, and in order 
to be conservative and consistent with the Tool output, direct output was selected for use in the 2015 SB 
X7-7 calculations.  

3.3 Results 
As shown in Figure 2, the Agency’s retail service area population began at approximately 11,000 in 1995 
and increased in 2002 after the addition of Lake Camanche Village as a retail water customer. Due to the 
2008 economic recession, the Agency saw a slight decrease in retail service area population.  The historic 
populations for 1995 to 2010 and for the year 2015, as estimated by the DWR Population Tool with the 
adjustment made to the 2015 population, are summarized in Table 1.  
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Figure 2: Population from 1995 through 2010 
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Table 1: Agency Retail Service Area Historic Populations 

 

Year Census Population Number of Connections Persons Per Connection
1990 9,702 2,828                                     3.43
1991 3.35
1992 3.27
1993 3.2
1994 3.12
1995 3.04
1996 2.96
1997 2.88
1998 2.81
1999 2.73
2000 11,181 4,214                                     2.65
2001 2.6
2002 2.55
2003 2.49
2004 2.44
2005 2.39
2006 2.34
2007 2.29
2008 2.23
2009 2.18
2010 13,507 6,349                                     2.13
2015 1.86

Baseline Year Number of Connections Persons Per Connection Total Population

Year 1 1995 3,659                                     3.04 11,123
Year 2 1996 3,724                                     2.96 11,030
Year 3 1997 3,791                                     2.88 10,933
Year 4 1998 3,960                                     2.81 11,112
Year 5 1999 4,111                                     2.73 11,215
Year 6 2000 4,214                                     2.65 11,181
Year 7 2001 4,335                                     2.6 11,262
Year 8 2002 5,020                                     2.55 12,781
Year 9 2003 5,778                                     2.49 14,410
Year 10 2004 6,137                                     2.44 14,987
Year 11 2005 6,166                                     2.39 14,737
Year 12 2006 6,352                                     2.34 14,851
Year 13 2007 6,500                                     2.29 14,859
Year 14 2008 6,353                                     2.23 14,193
Year 15 2009 6,344                                     2.18 13,843

2010 6,349                                     2.13 13,507

Year 1 2003 5,778                                     2.49 14,410
Year 2 2004 6,137                                     2.44 14,987
Year 3 2005 6,166                                     2.39 14,737
Year 4 2006 6,352                                     2.34 14,851
Year 5 2007 6,500                                     2.29 14,859

2015 Population Tool Output 2015 6,511                                     1.86 12,110
2015 Population Adjustment 2015 6,511                                     2.13 13,868

2015 Compliance Year Population Calculations

DWR Population Tool Output
Persons Per Connection

Population Using Persons-per-Connection

10 to 15 Year Baseline Population Calculations

5 Year Baseline Population Calculations



From: Huff, Gwen@DWR
To: Rachel Gross
Subject: RE: Amador Water Agency Population Tool Approval for SBX7-7 Calculations
Date: Friday, April 01, 2016 2:52:14 PM
Attachments: image001.png

Rachel –
 
I am glad to hear that the population tool was able to provide you with a good population estimate.
 
The methodology that you describe below addresses the requirements of the Water Code and is
 appropriate for the 2015 UWMP.
 
Gwen
 
 

Gwen Huff
Senior Environmental Scientist
Urban Water Use Efficiency Unit
Department of Water Resources
gwen.huff@water.ca.gov
(916) 651-9672
 
 
 

From: Rachel Gross [mailto:rgross@rmcwater.com] 
Sent: Wednesday, March 30, 2016 8:33 AM
To: Huff, Gwen@DWR
Cc: Lindsey Wilcox
Subject: Amador Water Agency Population Tool Approval for SBX7-7 Calculations
 
Hi Gwen,
 
As we discussed on the phone yesterday afternoon, I am helping the Amador Water Agency prepare
 their 2015 UWMP. Just over a month ago, we discussed how to use the DWR population tool with
 some adjustments to determine the population served by the Agency during their baseline period
 for their SBX7-7 calculations. The main issues we discussed were the accuracy of the tool with a
 relatively small, disparate service area within Amador County, the Agency’s jurisdiction; the
 exclusion of wholesale customers; and the impact of the Mule Creek State Prison population in the
 population count. During our first phone call, you recommended we use AWA’s individual water
 system boundaries (rather than the entire County), exclude the wholesale customers to keep things
 simpler, and try running the Tool with the prison population and then try adjusting it by manually
 removing and adding the population back in.
 
We were able to work with the Agency to refine their retail service area boundary to more
 accurately reflect the areas where they serve their customers. We did some adjustments to the

mailto:Gwen.Huff@water.ca.gov
mailto:rgross@rmcwater.com
mailto:gwen.huff@water.ca.gov



 Population Tool output to account for fluctuations in the Mule Creek State Prison, but in the end,
 we saw that the Tool had originally captured these fluctuations accurately and the additional
 adjustment was not necessary. The only adjustment that was made was using the 2010 persons per
 connection number to calculate 2015 population instead of the extrapolated 2015 persons per
 connection number. Thus, direct population output from the Tool using an updated retail service
 area boundary, connection data, and the adjusted persons per connection number for 2015 was
 used for Amador Water Agency’s SBX7-7 calculations.
 
Please confirm that this is acceptable for the 2015 UWMP.
 
Thank you,
Rachel Gross
Civil/Environmental Engineering
RMC Water and Environment
2175 North California Blvd., Suite 315
Walnut Creek, CA 94596
P: 925.627.4100
rgross@rmcwater.com | www.rmcwater.com
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