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SECTION 1.  EXECUTIVE SUMMARY
 

Date January 20, 2016 

Applicant City of Big Bear Lake Department of Water and Power 

City, County, State Big Bear Lake, San Bernardino, California 

Project Name AMI Meter Replacement Program 

Project Length 2 years 

Estimated Completion Date July 1, 2017 

The City of Big Bear Lake Department of Water and Power (the DWP, DWP, or the Department), 
is applying for funding by the United States Bureau of Reclamation's (USBR) WaterSMART: 
Water and Energy Efficiency Grants for FY 2016 Funding Opportunity Announcement No. R15
FOA-DO-004. The DWP is applying for $300,000 in federal funding assistance for Federal 
Funding Group I, to implement an Advanced Metering Infrastructure (AMI) Program, which 
includes the installation of 15,548 new water meters and radios for residential, and commercial 
users along with a new smart meter software system. Funds will be used to purchase new 
smart meter software and to purchase and install AMI meters and appurtenances. The purpose 
of the AMI Program is to increase water conservation and water use efficiency by providing 
real-time water consumption data to the DWP and its customers. The project will provide 
benefits under the following tasks: 

Task A - Water Conservation - The Project shall increase efficiency and reduce water loss 
and accountability for a sustainable potable water service through improved water resource 
management and overall system operation. This will help conserve a natural resource, water, 
and increase the financial stability of the utility and service reliability. Water conservation will 
be improved by increasing customer understanding of their water use compared to 
neighbors, and public education through wateraudits. Customer leaks caused by frozen 
pipes will be identified and stopped in a matter of hours, compared to up to sixty days with 
the existing manual read meters. This significantly reduces water waste and property 
damage. !lmost 70% of the DWP’s customers are part-time residents, so leaks running for 
weeks while the customer is away, is common place with conventional meters. 

Task B - Energy-Water Nexus - Reduced water use through conservation produces a 
linear reduction in energy use associated with source production, conveyance, and 
treatment requirements. 

The Project is not located on a Federal facility. 
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SECTION 2.  BACKGROUND DATA 

2.1 Location 
The DWP’s water service area is located within �ear Valley, as depicted in Figure 1. These areas 
are located in the San �ernardino Mountains in San �ernardino �ounty, �alifornia. The DWP’s 
service area is located primarily along the south shore of Big Bear Lake. Fawnskin lies to the 
north of the lake, and the Sugarloaf-Erwin Lake and Lake William systems are located east of 
�ig �ear Lake. In total, the DWP’s service areas encompass approximately 13 square miles. 

Figure 1 Water Service Area 

2.2 Overview of Water Supply 
The DWP produces potable water from groundwater wells. These wells produce water from 
the Bear Valley Groundwater Basin (DWR designation 8-9). The wells are a combination of 
horizontal wells (gravity) and vertical wells (pumped). The DWP does not use surface or 
imported water to meet its water demand. Importing water into the Bear Valley would be 
extremely costly and is not a viable option. The DWP’s projected water supplies are 
summarized in Table No. 1. These quantities meet all state water conservation requirements. 
As shown, the average annual demand is within the safe yield of the basin, which is 3,100 
acre-feet per year (afy). The perennial yield of the basin is estimated at 5,500 afy. 

1/20/2016 Page 4 of 64 



 

     

 
 

  
  

      

        

 

                
   

 

    
 

  

   

        

       

       

       

       

       

        

       

 

  
 

 

  

      

     

     

     

     

     

      

     

 
           

 

 

  

Table No. 1 Current and Projected Demand 

Supply Source 
Annual Pumping (afy) 

2010 2015 2020 2025 2030 2035 

Groundwater/ Total 2,152 2,095 2,168 2,244 2,323 2,404 

Note: 

The calculations used for the demands are based on a 0.7% growth in demand each year, 
beginning in 2015. 

Table No. 2 Summary of the Current and Future Water Use by Customer Class 

Customer Class 

2015 2020 2025 

No. of accounts Demand (afy) No of Accounts Demand (afy) No. of accounts Demand (afy) 

Single-Family 14,682 1,374 15,203 1,422 15,742 1,472 

Multi-family - - - - - -

Commercial 866 530 897 549 929 568 

Industrial - - - - - -

Government - - - - - -

System Losses - 191 197 - 204 

Total 15,548 2,095 16,100 2,168 16,671 2,244 

Table No. 2 Summary of the Current and Future Water Use by Customer Class (cont.) 

Customer Class 

2030 2035 

No. of accounts Demand (afy) No. of accounts Demand (afy) 

Single-Family 16,301 1,524 16,880 1,577 

Multi-family - - - -

Commercial 962 588 996 608 

Industrial - - - -

Government - - - -

System Losses - 211 - 219 

Total 17,263 2,323 17,876 2,404 

Note: 
The calculations used for the demands are based on a 0.7% growth each year, beginning in 
2015. 
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2.3 Current Water Uses 
As of 2015, the DWP maintains 15,548 water meters, in which 14,682 are residential and 
866 are commercial. Multi-family residential accounts are grouped in commercial accounts. 
Thus, about 94.4% percent of the accounts are residential (Figure 2). 

Figure 2 Customer Account Breakdown 

Commercial, 5% 

Residential, 
95% 

2.4 Water Delivery System Description 
The DWP distributes its potable water supply through a distribution system consisting 
of five water systems with 15 separate pressure zones, 180 miles of pipeline, 33 
vertical wells, 22 slant wells, 16 reservoirs, 12 booster stations, 41 pressure reducing 
valves, 26 chlorination stations, and 22 sample stations. 
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SECTION 3.  TECHNICAL PROJECT DESCRIPTION 
The DWP has approximately 15,500 meters within its service area. Some of the meters 
are over 70 years old. The typical warranty on a meter is 10 years on moving parts and 
20 years on the meter body. 

The DWP has completed random accuracy testing of the meters and found that only 5 
meters out of 60 tested passed the 98% accuracy standard. Two of the 60 meters 
tested were not registering flow due inoperable internal parts. Also during the meter 
testing program, the DWP’s staff estimated that there are potentially 540 such 
inoperable meters within the system. Because approximately 70% of the DWP’s 
customers are part-time residents, it is not unusual for meters to have no usage for 
months or even years, so it is difficult to identify these meters. 

Based upon the water meter testing data from July 2014, the DWP’s Board of 
Commissioners (the Board) approved an AMI project to replace all of the meters in the 
system with new meters and radio read technology. The DWP conducted extensive 
research and testing on eleven different types of meters from five different 
manufacturers and five different radio read systems. Upon completion of the research 
and testing, the DWP selected the Sensus Accustream and Omni meters and Sensus 
520M MXU radio system (see details in next section). To date about 4,900 meters have 
been replaced with this technology at a cost of approximately $1 million dollars. Figure 
3 shows the location within the DWP service area (areas in red) where the AMI system 
has been implemented with the remaining areas within the DWP service area to be 
completed. 

Figure 3 AMI Implementation 
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3.1 The Proposed Project 

Upon execution of the contract with the USBR, the DWP will continue to purchase 
meters at a rate of about 2,500/year and the DWP’s staff will continue installation over 
a two year period (5,000 meters total). The project will comply with standards 
established by the American Water Works Association (AWWA) for drinking water 
systems, and the meters will be lead free. 

Selected technology: 

In considering meter system options, the following items were reviewed to identify the 
most appropriate technology: 

	 Accuracy in metering water consumption; 

	 Ability to perform radio and/or drive-by readings; 

	 Ability to store historical data in order to analyze user consumption patterns or 
identify system deficiencies (unaccounted for water); 

	 Reliability of the meter in a freeze-thaw environment; 

	 Compatibility with the existing system; 

	 Cost of initial investment, as well as ongoing operations and maintenance costs; 
and 

	 Training requirements. 

Selected Equipment: 

Meter: 

Sensus AccuSTREAM composite meter tested within +/-2% accuracy requirement at 
low, medium, and high flow rates. During the freeze test, the bottom plate failed, as 
designed, and was easily and economically replaced. The meter was retested and still 
met industry standards. Additional information is provided in Section 4.1. 

Radio: 

Sensus 520M MXU SmartPoint radio transmits meter consumption information to the 
base station once an hour. This information is sent to the DWP, via the internet and is 
used to answer customer inquiries, bill the account, and disseminate leak alarms. 
Additional information is provided in Section 4.1. 

3.2 AMI Benefits 
The purpose of this AMI system is to better track water system demands in real time to 
measure effects of conservation measures. By tracking real time data of water system 
demands, the DWP will be able to educate customers regarding water use and also 
identify leaks and other areas where additional conservation may be possible. 

The DWP is currently using the AMI system to improve the following areas of 
conservation: 

	 Leak Alerts - One very important benefit of improved data collection is the ability to 
identify customer leaks. AMI systems can detect two types of leaks. First, AMI 
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software can be programmed to recognize large sustained increases in flow 
departing from normal use patterns. This is indicative of catastrophic pipeline 
breaks. When this type of break is detected, home or business owners can be 
notified in case they are away at work or out of town, allowing the customer and the 
DWP’s staff to respond to the break as quickly as possible. In �ig �ear this is 
particularly important as many homeowners are not full time residents and the 
freezing conditions make homes more susceptible to ruptures from frozen pipes, 
potentially causing catastrophic property damage and significant water loss. A 
second type of leak that can be identified by the AMI system is recognizing when a 
small amount of flow is consistently being detected at the meter. This is indicative of 
a small leak somewhere in the home or business or between the meter and the 
building or home. In this case, the DWP can contact the resident to identify the issue 
and encourage the customer to investigate. In both cases, AMI can save water for 
the DWP and money for its customers. The EPA estimates the average household's 
leaks can account for more than 10,000 gallons of water wasted every year. This 
represents a significant area of potential conservation. In addition, once a customer 
reports that a leak has been repaired, the AMI interface allows staff to confirm that 
fact. Knowing the amount of water that is being used also helps customers and their 
chosen contractors get an idea of where a leak may be originating. 

	 Time of Day Audits -In 2004, the City adopted an ordinance restricting outdoor 
irrigation to April through October and prohibited outdoor irrigation between 9:00 
a.m. and 6:00 p.m. for all water users. Evapotranspiration is a calculated estimate of 
the water that evaporates from soil and plant surfaces and the water plants lose 
through their leaves.  Evapotranspiration rates in this arid mountain region can be as 
high as 7.06 inches of water loss per month. The AMI system has the ability to 
provide alerts to the DWP when water uses indicate possible irrigation occurring 
during prohibited time frames. Violations are generally addressed with friendly visits 
and written reminders to customers. However, the ordinance does allow the DWP 
to assess fines to chronic violators. 

	 Peak Use Data - With the DWP’s new !MI system, it is possible to educate 
customers regarding peak usage. For example, the DWP is able to alert customers 
to key periods of high demand that may be indicative of water waste. By identifying 
peak demand periods, customers can be made aware of times of day or times of 
year when water is potentially being wasted. 

	 Water Audits - In addition to time of day and leak alerts, it is also possible to identify 
the largest users of water on a regular basis, as wells as, peak instantaneous demand 
basis. The new AMI system will also be able to identify the highest users by peak day 
and peak hour. This may help identify users that have less efficient fixtures or 
sprinkler systems. For those users with excessive water use, the DWP will provide 
information and resources to help in their efforts to save water. 
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	 Expanded Public Education - The DWP has an extensive public education program 
that includes indoor water conservation surveys, outdoor water conservation 
surveys, a retrofit on change of service program, hospitality industry outreach, 
regular radio and newspaper advertising, educational outreach to schools and more. 
By referencing AMI data, the conservation department can show customers their 
peak usage times as well as historical or seasonal comparisons. With live data the 
DWP can modify marketing to notify the community if they are not meeting 
conservation targets and update them on their progress.  The AMI system further 
extends the potential for public education through the web portal where customers 
can view their own water use. This feature is especially useful in handling the high 
rate of second and vacation rental homeowners as it allows them to actively monitor 
their home. If they detect abnormal activity they can alert the DWP and request a 
courtesy turn off to immediately stop water waste until they identify the issue 

	 Drought and Water Emergency Measures - In addition to its efforts to achieve long
term water use reductions through conservation, the DWP also has a plan for 
reducing water consumption in times of drought or other water emergency (such as 
a line break). The Water Shortage Contingency Plan includes the restriction of water 
use by large users, stricter enforcement of existing DWP conservation practices, 
voluntary reduction of water use, with mandatory reductions of water through 
enforcement as a last resort. The AMI system will be capable of quickly identifying 
large water users in the case of a water emergency and enforcing conservation 
restrictions if necessary. 

	 California Senate Bill No. 555 Compliance - California Senate Bill No. 555 requires 
each urban retail water supplier, on or before October 1, 2017, and on or before 
October 1 of each year thereafter, to submit a completed and validated annual 
water loss audit report. The addition of AMI, and project completion, would greatly 
assist the DWP in completing the annual audit. 

	 Usage Alerts – Approximately 70% of our customers are part-time residents. 
Sometimes, these vacant homes get broken into and home invaders live there until 
they are discovered. The AMI system can be setup to notify the customer of usage 
during periods when they are out of town. This feature will improve the 
security/safety of the home, reduce property damage/loss, and reduce unauthorized 
water use. 
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SECTION 4.  EVALUATION CRITERIA 

4.1 Evaluation Criterion A: Water Conservation 
The DWP’s long-term water conservation goal is to reduce per capita water use by 20% in 
accordance with �alifornia’s Water �onservation !ct of 2009 (S�x7-7). This project is a critical 
component of the City's overall conservation plan. During fiscal year 2001/2002, the DWP 
produced 3,014 acre feet of water, which was approaching the estimated perennial yield of the 
DWP’s service area of 3,100 !F/year. Importing water into the �ear Valley area is not 
economically feasible, so the DWP initiated an aggressive water conservation program. These 
programs have been very successful and by fiscal year 2008/2009, the DWP had reduced its 
production to 2,345 acre feet, which was a 22% reduction from FY 2001/2002. The DWP has 
continued its conservation efforts and its water production for FY 2014/2015 was 2,192 acre 
feet, which is a 6.5% reduction from FY 2008/2009. In order to continue to reduce the DWP’s 
customer’s water use and meet its conservation goal to be in compliance with S�x7-7, the DWP 
implemented an AMI Meter Replacement program in support of the DWP’s continuing water 
conservation efforts. 

The DWP began installing Sensus AccuSTREAM composite meters with Sensus 520M MXU 
radios in October, 2014. The DWP evaluated five different meter manufacturers (eleven 
different meter models) and five different radio manufacturers. Each meter was tested for 
accuracy at low, medium, and high flow rates. Staff then filled each meter with water, capped 
the inlet and outlet and froze the meter for one to two hours and then thawed them out (light 
freeze). If the frost bottoms broke, they were repaired and then the meters were retested. If 
the meters tested 98% accurate or better, they were frozen a second time, for about 24 hours 
(hard freeze). Only the Sensus AccuSTREAM meters passed all of our testing and fortunately it 
was one of the least expensive meters, so it was selected. The Sensus 520M MXU radio and 
antenna can be mounted within the meter box, under the lid, and only requires two base 
stations (collectors), for the DWP’s entire service area, to transmit real time meter information 
to the DWP’s office. �ecause the Sensus 520M MXU radios do not need external antennas and 
only need two base stations to transmit meter information, the DWP selected the Sensus 520M 
MXU radio. 

The DWP’s average water production over the last five years is 2,228 AF/year. The average non-
revenue water percentage has been just over 9%. The new AMI meters will provide the DWP 
real time, hourly usage information, which will assist us in identifying large and small customer 
leaks. The DWP will also use this information to identify large use customers and customize a 
conservation plan for those customers. The hourly usage data will also be used to identify 
customers who are irrigating outside of the approved irrigation times and days. The DWP will 
educate these customers to irrigate during early morning or evening hours, which is more 
efficient and will ultimately allow them to reduce their irrigation times. 

Non-revenue water is either used by the customer and it is not measured due to an inaccurate 
or inoperable water meters, or it percolates into the ground after it leaks from the DWP’s water 
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distribution system or the customer’s system. The !MI Municipal Meter Replacement Program 
will allow the DWP to locate customer leaks within hours. The new accurate meters will enable 
the DWP to easily identify areas where supply production quantities significantly exceed usage 
quantities, which will allow us to refine the area in which to search for a water main leak. The 
above measures will conserve water and reduce the amount of water the DWP pumps from the 
aquifers. 

4.1.1 Subcriterion No. A.1: Quantifiable Water Savings 

The DWP’s !MI Municipal Metering Replacement Program will reduce non-revenue water by 
three different quantifiable ways and will result in 104 acre feet per year in water savings. 1) 
The DWP was concerned with the accuracy of its meters and conducted random testing of the 
meters, which determined an average under-registering of water usage of 3.3% of total 
production. 2) The DWP’s meters operate in a freeze-thaw environment that can cause the 
meter to become inoperable and register zero flow. The estimated unaccounted for water for 
non-registering meters is 2.9%. 3) !pproximately 70% of the DWP’s customers are part-time 
residents. During the winter months, customer’s pipes freeze and fail causing significant leaks 
and property damage. Because customers are part-time residents and the DWP has a bi
monthly billing policy, some leaks can run for sixty days or more before being discovered. The 
estimated unaccounted for water due to customer leaks is 2.3%. 

1.	 Water Meter Accuracy: Some of the DWP’s meters are over 70 years old and nearly 
6,900 of the DWP’s conventional meters have exceeded their useful life. �oncerned with 
the accuracy of these aging meters, the DWP conducted two sets of testing to 
determine if the meters met the industry standard of being accurate within +/- 2%. The 
first set tested was a stratified selection of sixty-six meters ranging in installation dates 
of 1940 to 2009. The meters were tested at low, medium, and high flow rates and the 
average accuracy was determined for each meter. Using fiscal year 2012/2013 billing 
records for each meter, the revenue lost and water loss was computed. The average 
water loss for this test set was 3.0% (see Exhibit 1 for complete test results). 

The DWP then randomly selected a statistical sample of 60 additional meters and 
conducted the same testing methodology. Three of the sixty meters were not 
registering flow or recently replaced so they were deleted from the data set. Of the 
remaining 57 meters, 52 meters demonstrated error rates that exceeded the evaluation 
criterion of +/- 2%. Using the results of this test, we believe, that on average, the DWP’s 
meters are measuring 3.3% low (see Exhibit 2 for complete test results). The two data 
set results were very similar, which gave the DWP’s staff confidence in recommending a 
meter replacement program. Using the accuracy information from the second data set 
and fiscal year 2012/2013 water production quantity of 2,410 acre feet, the non-
revenue water for fiscal year 2012/2013 was 80 acre feet (2,410 AF * 3.3%). 
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Table No. 3 Estimated Water losses FY 2012/13 Due to Meter Inaccuracy 

Acre Feet Produced 2,410 

Estimated loss % 3.3% 

Acre Feet Losses FY 2012/13 80 

2.	 Non-registering Water Meters: the DWP developed a list of 210 meters that had frozen 
and were repaired. In May of 2014, 21 of these meters were tested and 14% (3) of them 
were not registering flow because of inoperable internal parts. Also, of the 126 meters 
tested above in section 4.1.1 A), 3.2% of them were inoperable. Extrapolating these 
percentages over the DWP’s 15,254 (15,464 meters less 210) meter population, there 
are an estimated 514 inoperable meters in our system. During fiscal year 2012/2013, 
the average monthly water usage was 5 ��F’s/month. !ssuming the estimated 514 
meters were not registering flow during fiscal year 2012/2013, the non-revenue water 
related to stuck meters was 70 acre feet or 2.9% 

Table No. 4 Estimated Unaccounted for Water 

Number of 
Meters 

210 Frost bottom 
failures 

15,254 Meters 
(15,464-210) 

Estimated # 
Non-registering 
Meters 

Sample Units 

21 repaired units 

126 from stratified 
and random 
samples 

Number 
of Non 

registering 

3 

4 

% 

14.3% 

3.2% 

Extrapolated 
Non 

registering 
Meters 

30 

484 

514 

Table No. 5 Estimated Annual Water Loss Through Non-registering Water Meters 

Estimated # Non-registering Meters 514 

Average Monthly Consumption 5 CCF 

Annual Water Loss 30,855 CCF 

Annual Water Loss (AF) 70 

% of Annual Production 2.9% 

3.	 Undetected Customer Leaks: !pproximately 70% of the DWP’s customers are part-time 
residents. During the winter months, many of these customers fail to properly winterize 
their water systems prior to leaving the house vacant for extended periods of time. The 
water in the customer’s pipes freeze and the pipes crack and when they thaw-out, 
severe leaks occur. The DWP has a bimonthly meter reading policy and when there is 
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significant snow covering the meter box the water usage is estimated, so a leak can go 
undetected for months. The DWP provides leak adjustments to customers who have 
unusually high usage due to a leak and provide proof that the leak has been repaired. 
During fiscal years 2013/2014 and 2014/2015, the DWP provided leak adjustments to 
358 customers for 43,758 ��F’s or 100 acre feet of water. The production for fiscal years 
2013/2014 and 2014/2015 totaled 4,413 AF, from this the DWP estimates that 
undetected customer leaks accounted for 2.3% of the DWP’s production those years.  

Table No. 6 Estimated Loss Due to Customer Leaks 

Total Production FY 2013/14 (AF) 2,221 

Total Production FY 2014/15 (AF) 2,192 

Production 7/1/13-6/30/15 (AF) 4,413 

Leak Adjustments (AF) 100 

Estimated % 
Production lost to customer leaks 2.3% 

The new AMI meter system will allow the DWP to identify leaks within hours, rather than days 
or months. During December of 2015, Bear Valley experienced single digit temperatures and 
several customers’ pipes froze and broke. The DWP has installed almost 4,900 radio read meter 
installations (almost a third of our customers) and we were able to identify 29 leaks using the 
AMI system. Many of these affected customers are part-time residents and their homes were 
vacant. The DWP turned off the water service to the vacant homes with leaks and notified the 
customers of the issue. If the homes with leaks were not vacant, then the customer was made 
aware of the leak and is required to repair the leak in a timely manner. Failure to repair the leak 
will result in the water service being discontinued. 

The DWP calculates that 51 AF/year 2,228 AF/year (average water production) * 2.3% (recent 
percentage of water production adjusted via leak adjustments)] can be conserved when the 
AMI meters are fully deployed. The assumptions made with this calculation are that the amount 
of water loss before a reported leak is repaired is understated by the numerous customers that 
have leaks and repair them without requesting a leak adjustment. 

Table No. 7 Water Production Loss through Customer Leaks 

5 Year Average Water Production (AF) 2,228 

Estimated Production lost to customer leaks 2.3% 

Estimated Annual Water Loss due to Customer Leaks (AF) 51 

The non-revenue water caused by under-registering old meters or non-registering meters is 
calculated above at 6.2% (3.3% + 2.9%) of the DWP’s annual water production. Even though 
reducing non-revenue water does not directly result in water conservation, it does have water 
conservation benefits. The DWP’s conservation department sends letters and conducts water 
audit meetings with customers whose usage exceeds normal usage patterns. Many of our 
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customers water usage is just below the threshold that would trigger a conversation/outreach 
effort from the DWP’s conservation department. The new meters will accurately measure the 
customer’s usage and the additional 3.3% measured water usage may place these customers 
into a high usage category resulting in additional conservation information. 

When a customer’s inoperable meter is replaced, they still use water but now it is measured. 
During the summer of 2015, the DWP replaced a non-registering meter with a new AMI meter. 
This customer had significant landscaping and was shocked at the amount of water they were 
using. The customer adjusted their irrigation times and conserved a significant amount of water 
once they were aware of the problem. In 2002, when the DWP’s water production was 
approaching the aquifer’s perennial yield, our customers were made aware of the problem and 
water usage was reduced by 22%. If we assume that 10% of our customers with under-
registering meters have borderline high use habits and all of the non-registering meter 
customers would reduce their usage once they knew how much they used, it can be estimated 
that about 1,925 customers would likely modify their usage habits. Assuming a 20% reduction 
in usage once these customers were aware that they were wasting water, the possible water 
conserved by replacing under-registering and stuck meters is as follows: 

Table No. 8 Estimated Customer Conservation in Response to AMI Metering 

Table # or Calculation 

1 # customer with under-registering meters 15,464 * 91.2% 14,108 

2 Expected high-users 10% of line 1 1,411 

3 # Customer with non-registering meters Table #2 514 

4 # Customers expected to modify usage Line 2+3 1,925 

5 Annual Consumption (CCF) 5 CCF*12* line 4 115,485 

6 Annual Consumption (AF) (Line 5*748)/325,851 265 

7 Expected Annual Conservation (AF) Line 6 * 20% 53 

Implementing the online customer portal, along with the AMI Meter Replacement Program 
will allow customers to check their water usage in-between billing periods thereby 
allowing them to modify and verify usage more frequently and conserve water. The new 
AMI meters will notify the DWP and the customer of minor, continuous water usage that 
could be a small leak or a faucet left on. The AMI meter can detect irrigation outside of 
approved irrigation times, which will result in more efficient irrigation practices. The AMI 
meter replacement program will allow the DWP to compare real-time water usage data 
with real-time water production data, for a specific area of the DWP’s service area, which 
will allow the DWP to identify areas of our system that have main leaks.  The above 
features of the AMI meter replacement program will conserve water but are difficult to 
quantify, so they were not included in the quantifiable water saving calculation. 

The total quantifiable water savings expected from the AMI meter replacement program is 
104 AF/year [51 AF/year (leak adjustment water savings) + 53 AF/year (under-registering 
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and non-registering meter water savings)] or 4.7% of average annual production (104 
AF/year / 2,228 AF/year). These savings will be verified once the AMI meter replacement 
project is completed by comparing the current non-revenue water quantity, currently 200 
AF/year (2,228 AF/year * 9%), to the non-revenue quantity after the AMI meter 
replacement project has been completed for one year. We will also compare the average 
water usage before the AMI meter replacement program, 5 CCF/month, to the average 
water usage after the AMI meter replacement project has been completed for one year. 

Table No. 9 Estimated Annual Conservation 

Conservation Related to AMI System Table # Acre Feet 
Conserved 

Estimated Annual Water Loss due to 
Customer Leaks (AF) 

Table #5 51 

Expected Annual Conservation (AF) Table #6 53 

Total 104 

4.1.2 Subcriterion No. A.2: Percentage of Total Supply 

As calculated above in Table #9, in Section 4.1.1, the Estimated Amount of Water Conserved 
associated with the meter replacement program is 104 AF/year. The DWP Average Annual 
Water Supply during the last five fiscal years is 2,228 AF/year. The estimated Percentage of 
Total Supply conserved is projected at 4.7%. 

4.2 Evaluation Criterion B: Energy-Water Nexus 

4.2.1 Subcriterion No. B.1: Implementing Renewable Energy Projects Related to Water 

Management and Delivery 

During fiscal year 2014/2015 the DWP installed solar panels on its office building. The solar 
panels provide about 74% of the office building and warehouse building power demand. The 
solar panels have reduced our power costs by nearly $30,000 per year. The DWP has five wells 
located at its Division Well Field Site. The DWP has developed a concept for an additional solar 
project to provide power for these five well pumping plants. The solar field will have 
approximately four times the number of panels that our recently constructed office solar field 
has and is expected to produce approximately 550,000 kilowatt hours per year at a total 
construction cost of $1,200,000. 

During the DWP’s July 2014 �oard meeting the DWP’s 5-year Capital Improvement Plan was 
approved. The Division Well Field Solar Project was not included in the Capital Improvement 
Plan because of funding restraints. Funding was allocated instead for the AMI Meter 
Replacement Program in the DWP 5-year Capital Improvement plan. If the AMI Meter 
Replacement Program is partially funded by a WaterSMART Grant, then revenues that are 
currently allocated to the AMI program can be reallocated to the Division Well Field Solar 
Project. 
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4.2.2 Subcriterion No. B.2: Increasing Energy Efficiency in Water Management 

The DWP has forty-five well and booster pumping plants that distribute its water 
supply throughout the Bear Valley. As described in Section 4.1.2 above, the DWP 
estimates it will reduce its Average Annual Water Supply by 4.7% by fully implementing 
the AMI Meter Replacement Program. The DWP used 2,044,062 kilowatt hours of 
power during fiscal year 2014/2015. The reduced pumping resulting from the 4.7% 
water conserved will result in about 96,070 kilowatt hour per year (2,044,062 kilowatt 
hours * 4.7%) reduction in DWP power usage. This calculation includes energy for 
pumping and treating the DWP’s water supply. 

The DWP estimates that two meter technicians will be reassigned to work on 
transmission and distribution maintenance crews, which will eliminate the miles driven 
to manually read the meters. A meter technician averages 9,000 miles per year reading 
meters. After the AMI Meter Replacement Program is completed, 18,000 vehicle miles 
per year (9,000 vehicle miles per year * 2 meter technicians) will be reduced. 

4.3 Evaluation Criterion C: Benefits to Endangered Species 
The DWP pumps from the Erwin Subunit Basin on the east side of the Bear Valley. The US 
Forest Service determined that the DWP’s pumping, along with �ig �ear �ity �ommunity 
Services District’s pumping within the subunit basin has affected the Unarmored Threespine 
Stickleback Fish (Stickleback) habitat. For years, the DWP has co-funded the pumping of water 
into the Stickleback pond to maintain their habitat. The reduced pumping resulting from the 
water conserved as a result of the AMI Meter Replacement Program will help maintain the 
Stickleback’s habitat. The Stickleback is a federally protected endangered species.  

4.4 Evaluation Criterion D: Water Marketing 
If the DWP’s Annual Water Supply continues to be less than the perennial yield of the aquifer 
within its service area and the Bear Valley receives average rainfall, then eventually the 104 
AF/year (see Section 4.1.2 Table #9) of conserved water will find its way into Big Bear Lake via 
subsurface or stream flow. The Big Bear Lake is managed by the Big Bear Municipal Water 
District (MWD). MWD has downstream water obligations to entities located in Redlands and 
San Bernardino. They accomplish meeting these downstream obligations through In-Lieu water 
transfers and direct releases from Big Bear Lake. So ultimately the 104 AF/year of conserved 
water will help provide water supply to an entity located outside of the DWP’s service area. 

4.5 Evaluation Criterion E: Other Contributions to Water Supply Sustainability 

4.5.1 Subcriterion E.1: Addressing Adaptation Strategies in a WaterSMART Basin Study 

	 Identify the specific WaterSMART Basin Study where this adaptation strategy was 
developed. Describe in detail the adaptation strategy that will be implemented 
through this WaterSMART Grant project and how the proposed WaterSMART Grant 
project would help implement the adaptation strategy. 
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The Santa Ana Watershed Basin Study looks at the Santa Ana River Watershed (SARW), 
including the service area of Big Bear Lake near the headwaters of the Santa Ana River. The 
Santa Ana Watershed Project Authority (SAWPA) is a water resources planning agency 
tasked with protecting the water quality of the watershed. The specific adaptation strategy 
addressed by this proposal is to reduce demand, described as “Promote the State’s 20x2020 
Water �onservation Plan in the watershed.” �y reducing demand we help to address three 
vulnerabilities: water supply, water quality and the ecosystem. 

The �asin Study states that, “In light of climate change, prolonged drought conditions, 
potential economic growth, and population projections, a strong concern exists to ensure 
an adequate water supply will be available to meet S!RW’s future water demands.” 
Examples of proposed actions include: Urban Water Use Efficiency (decreasing per capita 
use), Improved Conveyance Systems (increased efficiency and the reduction of greenhouse 
gas emissions, Groundwater Management (reduce demand, increase local supplies, and 
reduce summertime pumping). 

	 Describe how the adaptation strategy and proposed WaterSMART Grant project will 
address the imbalance between water supply and demand identified by the Basin 
Study. 

The �asin study states that “�onservation of existing water supplies is of utmost importance 
to a growing population in the S!RW.” �y implementing the !MI system and controlling 
water loss as well as waste, the grant project will help to achieve the adaptation strategy. 
By implementing the AMI technology the DWP will be able to actively monitor customer’s 
use and utilize the customer interface to notify them when there are periods of peak 
demand. We can then encourage customers to reduce their use and, or shift their patterns 
toward periods of off-peak demand. In addition, the thorough understanding of customer’s 
daily usage patterns will allow the DWP to better manage our pumping activities and 
reservoir levels. An added benefit to monitoring use is the ability to quickly identify 
potential leaks and either turn the customer’s meter off, or notify them so that they can 
address the problem. 

	 Identify the applicant’s level of involvement in the Basin Study (e.g., cost-share 
partner, participating stakeholder, etc.). 

While the DWP does work with SAWPA on the Integrated Regional Water Management Plan 
it did not play a vital role in the Basin study. 

	 Describe whether the project will result in further collaboration among Basin Study 
partners. 

By implementing the AMI technology the DWP is prepared to share the results with other 
SAWPA member agencies and contributors. We look forward to the opportunity to share 
our experience and would be honored to be a case study for other agencies within the 
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watershed weighing the costs and benefits to implementing AMI throughout their system. 

4.5.2 Subcriterion E.2: Expediting Future On-Farm Irrigation Improvements 

This is not applicable to the project. 

4.5.3 Subcriterion E.3: Other Water Supply Sustainability Benefits 

 Will the project make water available to alleviate water supply shortages 
resulting from drought? 

This project will reduce water demand, and therefore make water available in the event of 
future water supply shortages. 

	 Explain in detail the existing or recent drought conditions in the project area. 
Describe the impacts that are occurring now or are expected to occur as a result 
of drought conditions. 

Twice annually the DWP holds a Technical Review Team (TRT) committee meeting to review 
and evaluate the status, condition, and availability of the DWP's Ground Water supplies and 
recommend and advise the Board concerning conservation and other significant resource 
management constraints, including any possible declarations of a Water Shortage 
Emergency. The first meeting considers the state of the water supply prior to the summer 
high use period, and the second meeting is to evaluate impacts on supplies of the summer 
pumping period and compare annual well production to available Perennial Yield.  The TRT 
was established in 2003 when, during that severe drought, the DWP’s water production was 
approaching its perennial yield and the impacts were apparent in pumping operations. 

	 Describe the severity and duration of drought conditions in the project area. 

The Bear Valley is in its fourth year of severe drought. The annual rainfall, measured at the 
Big Bear Dam, has been below average for the last four years. While Big Bear Lake is not a 
source of supply for the DWP, the lake level is indicative of drought conditions. As of 
January 4, 2016 the lake level was down 14.58’ from full. Lake levels have been steadily 
dropping since May of 2011. 

	 Describe how the water source that is the focus of this project (river, aquifer, or 
other source of supply) is impacted by drought. 

At the April 28, 2015 TRT Committee meeting the DWP discussed the fact that precipitation 
at the dam from July 1, 2014 through March 31, 2015 was 21.98 inches and 68% of the 129
year annual precipitation average. However, as a result of keen- conservation measures and 
community efforts, at the November 13, 2015 TRT meeting data from monitoring wells 
showed that basin management efforts have been effective and no particular sub-basins 
were in immediate danger of a water shortage. 
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	 Provide a detailed explanation of how the proposed WaterSMART Grant project 
will improve the reliability of water supplies during times of drought. 

The Big Bear City Community Services District (CSD, the other water purveyor in the Bear 
Valley) can also benefit from the AMI Meter replacement project. The two base stations 
that collect and transmit meter data to the DWP can also be used by CSD. The DWP and CSD 
staffs have discussed the possibility of sharing the two base stations. CSD already uses 
touch pad Sensus meters and they would only need to add radios to the touch pad to 
convert their system into an AMI system. 

Part of the DWP’s water supply is from slant wells (horizontal wells) and the slant well 
production has declined or stopped completely during this drought. The water conserved 
from the AMI Meter Replacement Program will help offset the decreased production of the 
DWP’s slant wells. There is also wide spread support (see attached letters of support in 
Section 11) for this project that helps water sustainability in the Bear Valley. Part of the 
DWP’s service area includes rural, economically disadvantaged communities. 

	 Will the project make water available to address a specific concern? For 
example: 

o	 Will the project directly address a heightened competition for finite 
water supplies and over-allocation (e.g., population growth)? 

Yes, as described in the Santa Ana Basin Study report, the DWP groundwater 
basins, and all basins in the watershed, are potentially threatened by increases in 
temperature, decreases in precipitation, and increases in population coupled 
with demand for recreational activities. 

	 Describe how the water source that is the focus of this project (river, aquifer, or other 
source of supply) is impacted by climate variation. 

From the Santa Ana Basin Study- “�limate change is projected to affect many aspects of water 
resources management in the S!RW” The following were listed as vulnerabilities: 

	 Water Supply 

	 Insufficient local water supply 

	 Increased dependence on imported supply 

	 Inability to meet water demand during droughts 

	 Shortage in long-term operational water storage capacity 

	 Will the project help to address an issue that could potentially result in an 
interruption to the water supply if unresolved? 
No 

	 Will the project make additional water available for Indian tribes? 

No 
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	 Will the project make water available for rural or economically disadvantaged 
communities? 
Yes, according to the Santa Ana Basin Study Summary Report a large portion of the DWP 
service area is a disadvantaged community. By giving these customers the ability to 
actively monitor their use we are providing the tools to help them conserve water as 
much as possible. In addition, these customers will also possibly financially benefit from 
early leak detection and notification. 

	 Does the project promote and encourage collaboration among parties? 

Yes, The Big Bear City Community Services District (CSD, the other water purveyor in the 
Bear Valley) can also benefit from the AMI Meter replacement project. The two base 
stations that collect and transmit meter data to the DWP can also be used by CSD. DWP 
and CSD staffs have discussed the possibility of sharing the two base stations. CSD 
already uses touch pad Sensus meters and they would only need to add radios to the 
touch pad to convert their system into an AMI system.  

	 Is there widespread support for the project? 
Yes, as evidenced by letters of support from our Assemblyman, Congressman, and a 
local agency (see Letters of Support). 

	 What is the significance of the collaboration/support? 
The DWP is at a critical point in our history. We have brought our system into the 21st 

century but now it is time for our agency to take a more active part in regional water 
management, with our neighbors at the CSD and as a stakeholder in the SAWPA region. 
By leading the charge for AMI we hope to be a test case in best management practices 
for a small water system. 

	 Will the project help to prevent a water-related crisis or conflict? 
No 

	 Is there frequently tension or litigation over water in the basin? 
No 

	 Is the possibility of future water conservation improvements byother water 
users enhanced by completion of thisproject? 
Yes, as mentioned before, further water conservation could be achieved by the 
customers of our neighboring CSD if they convert their system to AMI and utilize our 
base stations. 

	 Will the project increase awareness of water and/or energy conservation and 
efficiency efforts? 
Yes 
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	 Will the project serve as an example of water and/or energy conservation and
 
efficiency within a community?
 
Yes 

	 Will the project increase the capability of future water conservation or energy
 
efficiency efforts for use by others?
 
Yes 

	 Does the project integrate water and energy components? 
By reducing demand the DWP anticipates there will be a reduced demand for electricity 
used for pumping. By utilizing the AMI system there will be a reduced need for meter 
readers to drive throughout the community to read meters, leading to a reduction in 
greenhouse gas emissions. 

4.6 Evaluation Criterion F: Implementation and Results 

4.6.1 Subcriterion No. F.1: Project Planning 

The DWP’s �oard of �ommissioners adopted a Five-Year Capital Improvement Plan 
during the July 22, 2014 Board Meeting (staff report and minutes attached as Exhibit 
3). The AMI Meter Replacement Program is the largest project within the approved 
Five-Year Capital Improvement Plan. The AMI meters will provide hourly usage 
information, leak alerts, eliminate estimating meter reads during heavy snow events, 
and allow customers access to their usage information (via the customer portal). 
Once all of the meters are installed, the DWP will be able to customize the 
conservation efforts, identify problem leak areas, and develop plans for future 
facilities more efficiently.  

4.6.2 Subcriterion No. F.2: Readiness to Proceed 

The DWP has completed the research and product selection for the AMI system and funded the 
initial phase of the implementation plan. Upon entering into a financial assistance agreement 
with the Bureau of Reclamation, the DWP will be able to proceed with the purchase and 
installation of additional AMI meters as identified in the AMI Meter Replacement Program 
approved in July 2014. 

The following is a summary of the implementation plan: 

1) Install the Sensus AMI network (2 collectors), which will read all of the DWP’s meter 
locations. Collectors to be installed by Sensus contractor. 

2) The DWP’s staff will replace the 1,525 Itron 200W radios with Sensus 520M MXU radios 
using adaptors. 

3)	 The DWP will select areas that are remote from the DWP’s office (Fawnskin, 700 
connections). The DWP will select routes that have a history of repeated estimated 
usage. During the winter months, the DWP will select routes that have minimal snow 
coverage so that the change out program can continue through the winter. 
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4)	 The DWP’s staff will modify or replace the existing meter box so that it is a minimum of 
three feet deep, install a 4-inch diameter by 1 foot deep pipe below the meter and 
install an insulation pad above the new meter. The radio will be installed below the 
meter box lid. The DWP will then program the radio and modify the radio location if 
radio reception is an issue. 

5)	 As routes are converted to the radio-read system, meter technicians will be able to 
perform other important maintenance tasks (valve turning, hydrant maintenance, air 
valve maintenance, backflow program) that have previously been deferred. The DWP’s 
staff plan on completing this project in six years. 

By June 30, 2015, implementation of the AMI Meter Replacement Program was ahead of 
schedule. The Sensus contractor installed both base stations. The DWP staff replaced 1,525 
Itron 200W radios with Sensus 520M MXU radios. The DWP staff replaced 1,775 conventional 
meters with Sensus radio read meters. The winter of 2014/2015 was mild, which allowed the 
DWP to install more radio read meters than originally estimated. As of January 1, 2016, nearly 
4,900 radio read meters have been installed. Assuming normal weather condition for the 
remainder of this project, the DWP estimates that they can install 2,500 radio read meters per 
year. At that rate, the AMI Meter Replacement Program will be fully implemented by April of 
2020, slightly ahead of schedule. 

4.6.3 Subcriterion No. F.3: Performance Measures 

The !MI Meter Replacement Program will assist the DWP’s staff and customers to 
minimize leaks, provide real time detailed usage information to the conservation 
department so they can be more effective, and reduce meter technician man-hours and 
vehicle miles. Once the AMI Meter Replacement Program is fully implemented for one 
year, the DWP will compare the non-revenue water quantity before and after project 
completion. The DWP will compare the quantity of water associated with customer leak 
adjustments before and after project completion. The DWP will then compare the use-per
capita before and after project completion to determine the effectiveness of the improved 
conservation information. The DWP will also compare employee and vehicle expenses 
related to meter reading before and after project completion. 

4.6.4 Subcriterion No. F.4: Reasonableness of Costs 

The State has mandated that the DWP reduce its water production by 16% by February 2016. 
We expect the State to continue its efforts to reduce water use throughout the State and 
therefore the DWP needs to implement a strategy to reduce production on a long-term basis. 
The DWP already has an extensive water conservation program that has been in place for over 
a decade and has reduced water production by 27.5% since 2002. Still the DWP must endeavor 
to reduce production another 16% or face steep fines from the State of California. 
�onsumption per capita for the DWP’s customers for the 12-months ending November 30, 2015 
averaged only 55 gallons per day. The DWP can and will continue in its efforts to reduce 
consumption, however, if the DWP is to reach its targeted reduction the focus will have to be 
on identifying and replacing meters that are no longer reading accurately, and identifying 
consumer and main line leaks earlier. The AMI system will significantly improve the 
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Department’s ability to do so. The DWP seeks to deploy an online portal that customers can
 
use to monitor their own consumption. With this ability in place the new system could alert the 

DWP customers to potential leaks at their properties that might otherwise go un-detected.
 

Sensus provided a 20-year warranty on the meter register and radio (see Exhibit 4). 

The average cost per acre foot of water produced is $290. Over the 20-year life of the meters, 

the DWP would realize $603,200 in savings related to the reduction in production of 104 AF per
 
year water production at today’s cost. ! cost benefit of the !MI Meter Replacement Project is 
the increase in revenue related the additional 3.3% of usage that will be registered through the 
new meters. During the existing meter testing program, the DWP staff estimated that the DWP 
under-billed its customers $102,069/year (see Exhibit 2) due to the meters under registering 
usage. The DWP will realize an estimated benefit of $2,041,380 in additional revenue over the 
20-year life of the AMI meters. 

Table No. 10 Cost of Materials 

Component Cost/unit Units/Year 
Duration 
In years 

Total 
Material 

Cost 

Sensus 5/8” Meter with 
SMARTpoint 

$ 189 2,300 2 $ 869,400 

Sensus 1” Meter with 
SMARTpoint 

237 200 2 94,800 

Frost Mat 20.78 2,500 2 103,900 

Mounting bracket 2.68 2,500 2 13,400 

Material Cost 212.46 1,081,500 

Labor 500,000 

Customer Portal Integration 24,500 1 1 24,500 

Total Project Costs $ 1,606,000 

The estimated internal labor cost to install the meter components over the two-year period is 
approximately $500,000. Using internal labor to install the meters will not require any increase 
in staffing or labor costs to the DWP. The installation will be accomplished by re-prioritizing 
other maintenance projects. 

4.7 Evaluation Criterion G: Additional Non-Federal Funding 
Non-federal funding will represent 81.3% of the total project costs. 

The DWP is requesting $300,000 in federal funding to facilitate deployment of 5,000 radio read 
meters throughout the DWP’s service area.  The DWP will be matching this federal funding first 
by using in-house labor funded through operating revenues of $500,000. Secondly, the DWP is 
applying for funding from the California State Revolving Fund for Drinking Water. The 
remainder of project costs will be funded from revenues and/or capital improvement reserves. 
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4.8 Evaluation Criterion H: Connection to Reclamation Project Activities 
The DWP is one of four agencies in the Bear Valley that are developing a comprehensive facility 
plan for the Bear Valley Water Sustainability Plan (BVWSP). The BVWSP is a proposed 
reclamation project that will take secondary treated waste water from the existing regional 
treatment plant, treat it to tertiary quality standards and distribute it throughout the Bear 
Valley to off-set potable water uses. The hourly AMI usage information can be used to 
accurately estimate the irrigation demand for each area of the DWP’s service area. This 
information can then be used to determine where distribution facilities of the reclamation 
project should be constructed to provide irrigation reclaimed water to the areas where the 
demand is the highest. 
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SECTION 5. PERFORMANCE MEASURES 
The DWP is committed to excellence and improving the water use efficiency within the DWP 
service area. It is the goal of the DWP to fully evaluate the benefits and capabilities of the AMI 
technology by establishing a set of key performance measures to quantify the project benefits. 
These performance measures are preliminary and will be further evaluated and refined 
throughout the implementation stages of the project. Some of these performance measures 
include: 

1. Conducting a water loss audit periodically using the AWWA methodology, which includes: 
2. Identifying and quantifying the number of line breaks on a monthly basis; 
3. Estimating and quantifying the average gallons of water loss due to each line break incident; 
4. Identifying and quantifying the number of leaks repaired each month; 
5. Quantifying the water consumption by customer class each month; and 

The DWP provides monthly data reports on water production and consumption, and 
determine nonrevenue water percentages. The most recent water loss audit was completed 
for fiscal year ending 2014/2015. The DWP has a clear baseline of historical water distribution 
and billing data to compare with current and future records once AMI has been installed. The 
DWP is very interested in monitoring and analyzing the performance measures for this project 
as it will help identify what changes and improvements needed to be made over the course of 
the project. The DWP has also begun to actively monitor and analyze energy efficiency 
throughout DWP operations, and further analyses will be performed after implementation of 
this project to determine any realized savings and benefits from the use of AMI technology. 

It is the goal of the DWP to equip employees with the adequate tools and capability to not only 
monitor water production and consumption but determine also to analyze and evaluate 
solutions and follow-up actions for all factors that may contribute to water loss. Similarly, it is 
the goal of the DWP to provide tools and resources to the customers so that they can 
comprehensively understand their water usage patterns and have access to regular feedback 
on the effectiveness of any activities and efforts to reduce water usage in their homes and 
businesses. 
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5.1 Performance Measure No. A.2: Measuring Devices 

Measuring Devices: a. Municipal Metering 

For projects that install or replace existing municipal meters, the applicant should 
consider the following: 

	 Whether the project includes new meters where none existed previously or 
replaces existing meters. 

The project will replace existing manual meters with AMI meters. 

	 Whether the project includes individual water user meters, main line 
meters, or both. 

The project will include individual water user meters only. 

	 If the project replaces existing meters with new meters, whether new 
technologies (automatic meter reading (AMI) or advanced metering 
infrastructure (AMI) meters) will be employed. 

The project will replace existing manual meters with AMI meters. 

	 If main line meters are included, whether system leak detection may be 
improved. 

The project will not be installing main line meters. 

 Include a description of both pre and post-project ratestructuring. 

For residential customers, the DWP has a bi-monthly, multi-tiered, inclining 
block rate which includes a bimonthly service charge (first 8 ��F’s are 
included) and a tiered structure for usage in excess of 8 ��F’s.  The DWP 
currently has an adopted rate plan which includes 2% increases in base fees 
and volumetric rates on July 1, 2016 and July 1, 2017.  Rates will be reviewed 
in early 2018, however the DWP expects that any increases will be consistent 
with the previous 2% annual increases. 

Residential Rates 

Service Charges: 

The residential bimonthly service charge for 5/8" meters is $87.66. 
The residential bimonthly service charge for 1" meters is $156.92. 
Service charge base rate: 0-8 ccfs are included in the minimum bill. 
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Table No. 11 Volumetric Charges: 

Hundred Cubic Feet 
(CCF) 

0-8 

9-24 

25-40 

41-60 

61-100 

101+ 

Charge per CCF 

Included in service charge 

$2.64 

$3.67 

$5.47 

$9.31 

$12.53 

5.2 Performance Measure No. B: Projects with Quantifiable Energy Savings 

5.2.1 Performance Measure No. B.2: Increasing Energy Efficiency in Water Management 

The DWP has forty-five well and booster pumping plants that distribute its water 
supply throughout the Bear Valley. As described in Section 4.1.2 above, the DWP 
estimates it will reduce its Average Annual Water Supply by 4.7% by fully implementing 
the AMI Meter Replacement Program. The DWP used 2,044,062 kilowatt hours of 
power during fiscal year 2014/2015. The reduced pumping resulting from the 4.7% 
water conserved will result in about 96,070 kilowatt hour per year (2,044,062 kilowatt 
hours * 4.7%) reduction in DWP power usage. This calculation includes energy for 
pumping and treating the DWP’s water supply. 

The DWP estimates that two meter technicians will be reassigned to work on 
transmission and distribution maintenance crews, which will eliminate the miles driven 
to manually read the meters. A meter technician averages 9,000 miles per year reading 
meters. After the AMI Meter Replacement Program is completed, 18,000 vehicle miles 
per year (9,000 vehicle miles per year * 2 meter technicians) will be reduced. 
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SECTION 6. ENVIRONMENTAL AND CULTURAL 

RESOURCES COMPLIANCE 

To allow Reclamation to assess the probable environmental and cultural resources impacts and 
costs associated with each application, all applicants must respond to the following list of 
questions focusing on the NEPA, ESA, and NHPA requirements. The DWP AMI Implementation 
Program involves the installation of new AMI meters. There are no anticipated environmental 
or cultural resources impacts with the proposed project. 

1)	 Will the project impact the surrounding environment (e.g., soil dust, air, water [quality 
and quantity], and animal habitat)? 

There are no anticipated impacts to the surrounding environment. The new radio read 
meters will be installed into existing meter boxes. 

2)	 Are you aware of any species listed or proposed to be listed as a Federal 
threatened or endangered species, or designated critical habitat in the project 
area? If so, would they be affected by any activities associated with the proposed 
project? 

No, it is not anticipated that any species would be affected by any activities associated 
with the proposed project. 

3)	 Are there wetlands or other surface waters inside the project boundaries that 

potentially fall under CWA jurisdiction as "waters of the United States?" If so, 

please describe and estimate any impacts the project may have. 


No, there are no wetlands or other surface waters inside the project boundaries that 
potentially fall under CWA jurisdiction as "waters of the United States." 

4)	 When was the water delivery system constructed? 

The majority of the DWP’s water system was constructed during the 40’s, 50’s, and 
60’s. The City of Big Bear Lake acquired the water system from Southern California 
Water Company and has made over $65,000,000 in improvements since 1989. 

5)	 Will the project result in any modifications of or effects to individual features of an 
irrigation system (e.g., headgates, canals, or flumes)? If so, state when those 
features were constructed and describe the nature and timing of any extensive 
alterations or modifications to those features completed previously. 

No, the project will not result in any modifications or effects to individual features of an 
irrigation system. 
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6)	 Are any buildings, structures, or features in the irrigation district listed or eligible for 
listing on the National Register of Historic Places? A cultural resources specialist at 
your local Reclamation office or the State Historic Preservation Office can assist in 
answering this question. 

No, there are no buildings, structures, or features in the project area listed or eligible for 
listing on the National Register of Historic Places. 

7)	 Are there any known archaeological sites in the proposed project area? 

No, there are no known archaeological sites in the proposed project area. The new radio 
read meters will be installed into existing meter boxes. 

8)	 Will the project have a disproportionately high and adverse effect on low income or 
minority populations? 

No, the project will not have a disproportionately high and adverse effect on low 
income or minority populations. 

9)	 Will the project limit access to and ceremonial use of Indian sacred sites or result in 
other impacts on tribal lands? 

No, the project will not limit access to and ceremonial use of Indian sacred sites or 
result in other negative impacts on tribal lands. 

10) Will the project contribute to the introduction, continued existence, or spread of 
noxious weeds or non-native species known to occur in the area? 

The project will not contribute to the introduction, continued existence, or spread of 
noxious weeds or nonnative species known to occur in the area. 
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SECTION 7. REQUIRED PERMITS OR APPROVALS 

There are no required permits anticipated for this project. All of the project work will be 
conducted at current meter locations. All project-related approvals will be handled by the DWP 
and will be executed in a timely and efficient manner. Final approval from the DWP Board of 
Commissioners was received on July 22, 2014. 

7.1 NEPA -National Environmental Policy Act 
The DWP does not anticipate any impacts on the environment and will fit within a 
Categorical Exclusion to NEPA. Any environmental impacts will be minimized during 
construction using best management practices. 

7.2 NHPA -National Historic Preservation Act 
There will be no impacts on historic sites as a result of this project. 

7.3 ESA - Endangered Species Act 
There is no critical habitat or endangered or threatened species that will be negatively 

affected by this project. · 

7.4 State Permits 
No State permits will be required for the project. 

7.5 Local Permits 
There are no other local permits that will be required for the project. 
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SECTION 11. ATTACHMENTS 

Exhibit 1. Meter Testing Set by Installation Date 
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  Exhibit 2. Meter Testing Set: Statistically Random (Left) 
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   Exhibit 2. Meter Testing Set: Statistically Random (Right) 
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Exhibit 3. Capital Improvement Plan 
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Proposed I:1ve-Year CIP 
July 22. 20 14 
Page J of "'! 

in six yearn. A manual read meter syia;tcm would cost about $1. 2 million and a radio read meter 
system would cost ahout $3.1 million. 

Replacing the existing Meter System ha~ the following advantages: 

1) Additional usage revenue because lhc existing mdcrs arc tmtkr mc:1suring. 
2) All stuck meters would be replaced. 
3) A reduction in DWP's unaccounted for water. 
4) A favorable Inkmal Rate 01' Return on D\\<'P's investment of 8.6%, with a payback period 

or about 10 years. 

Replal:ing the existing lvfoter System has the following disadvantages: 

1) Cost or new mckrs. 

The radio read system has the following advantages: 

1) Two meter technicians could be reassigned to other water system maintenance duties. 
2) Final/initial meter reads can be done from the ollfoe (1,280 reatb/yr.). 
3) Eliminaks check reatb rdated lo human error :1nd usual usage (850 reads/yr.). 
4) Eliminates estimating water usage during winter months, which saves time in the billing 

and customer service departments. 
5) Provides hourly waler usage information, which reduces customer service lime related lo 

explaining a disputed bill. 
6) :'-Jotifies the office of a possible leak, which reduces customer service and customer field 

service time associated ,vith a flooded house. It reduces the amount of property damage 
to the home. It will also reduce the leak adjustments. 

7) Eliminates check reads associated with leaks ( 460 reads/yr.). 
8) Injuries that occur while reading meters will be eliminated. 
9) Eliminates vehicle expense related to reading the meters. 
10) DWP's conservation department will have real-time usage data to assist them in 

monitoring high ,vater users. 
11) Customers can check their cummt usage via our web page. 
12) The radio read system can send the customer an email to notify them of unusual usage. 

The customer will setup this feature via our web page. 
13) A favorable Internal Rate of Return on DWP's investment of 6.9% with a payback period 

of about 11 years. 

l\ote: Savings relakd to items 4. 5, G, 8, and 9, are difficult to quantity and were not calculated. 

The radio read system has the following disadvantages: 

1) 'lhe equipment is more expensive than manual read meters. 
2) The batteries in the radio and in the meter register have a 20 year life. The radios and at 

least the meter registeria; will need to he replaced every 20 years. 
1) Annual costs for equipment and software maintenance agreements. 

Staff recommends implementing a Radio Read Meter Replacement Program. 8taffalso 
recommends installing the 8ensus Radio Read System. Staffhases this recommendation on 

ITEM 2.5 
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Exhibit 3. continued (Minutes) 
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Agenda 

Minutes of a Regular Board Meeting 
July 22. 2014 

Page2of4 

2. DISCUSSION/ACTION ITEMS 

2 .1 Check Register 06/01/14 - 06/30/14 
Board reviewed and discussed the check register for June 2014 with Management. 

Motion made by Vice-Chair Giamarino, seconded by Treasurer Tarras, and carried 5-0 to authenticate the Check 
Register for June 2014 as presented. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

2.2 Revision to Leak Adjustment Credits 
Board discussed the modification of leak adjustment factors with Administrative Manager McGee. 

Motion made by Commissioner Smith, seconded by Commissioner Hjorth, and carried 5-0 to modify the leak 
adjustment factors to $0.72/CCF for the marginal cost of water, and $115 per incident for the service fee. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

2.3 DWP Office Building Solar Project 
Board discussed the proposed solar project with Genera l Manager Lamson. 

Motion made by Treasurer Tarras, seconded by Vice-Chair Giamarino, and carried 5-0 to authorize staff to 
proceed with the proposed office-building solar project for a not to exceed amount of $350,000. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

2.4 Authorize Purchase of Backhoe 
Board discussed the proposed backhoe purchase with Management. 

Motion made by Vice-Chair Giamarino, seconded by Commissioner Smith, and carried 5-0 to authorize the 
purchase of a Backhoe from RDO Equipment Co. in the amount of $88,489, after trade-in of 1990 Case Backhoe. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

2.5 Tentative Five-Year Capital Improvement Plan (FY 14/15 - FY 18/19) and Meter Replacement 
Implementation Program 
Board discussed the proposed five-year Capital Improvement Plan (CIP) with Management. General 
Manager Lamson provided the Board with a summary of the proposed CIP, including a detailed 
explanation of the proposed Meter Replacement Program. 

Motion made by Vice-Chair Giamarino, seconded by Commissioner Smith, and carried 5-0 to approve the 
proposed five-year Capital Improvement Plan, including the Meter Replacement Program; and associated budget 
adjustment as presented. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

ITEM 1.1 
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Minutes of a Regular Board Meeting 
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2.6 Resolution No. DWP 2014-10, Requesting that the City Council Consider Annexation of Parcels 
Outside the City Limits 
Board discussed the resolution with Management. 

Motion mode by Commissioner Smith, seconded by Vice-Chair Giamarino, and carried 5-0 to approve Resolution 
No. DWP 2014-10, Requesting that the O"ty Council Consider on Application to Annex Parcels Outside the Oty 
Limits Owned by the City of Big Bear Lake, DWP. 

A YES: Foulkes, Giomarino, Tarras, Smith, Hjorth 

2.7 New Pension Accounting Requirements 
Board discussed the new pension accounting requirements with Admin istrative Manager McGee. 

Motion made by Vice-Chair Giamarino, seconded by Commissioner Hjorth, and carried 5-0 to adopt the initial 
measurement date for compliance with GASB 68 as June 30, 2014. 

A YES: Foulkes, Giomarino, Tarras, Smith, Hjorth 

2.8 Award Installation of Telemetry Equipment at Arrastre Creek Well and Klamath Booster Station 
Board discussed the installation of telemetry equipment with General Manager Lamson. 

Motion made by Treasurer Tarras, seconded by Commissioner Smith, and carried 5-0 to award the proposed 
telemetry contract to Byrd Industrial Electronics in the amount of $33,821.87; and budget internally for o 10 
percent contingency for o total amount o/$37,200; and approve ossodoted budgetodJustment as presented. 

A YES: Foulkes, Giomorino, Torros, Smith, Hjorth 

2.9 Award Emergency Repair at Lassen #4 Well 
Board discussed the emergency repairs at Lassen #4 Well with Management. 

Motion made by Vice-Chair Giamorino, seconded by Commissioner Smith, and carried 5-0 to approve the 
proposed emergency repairs at Lassen 114 Well; and award the contract to Romans Construction Co. in the 
amount of $14, 800; and budget intemolly for a 10 percent contingency for a total amount of$16,280; and 
approve associated budget adjustment as presented. 

A YES: Foulkes, Giamarino, Tarras, Smith, Hjorth 

2.10 Management Reports 
Board discussed Management Reports. Board directed staff to issue a public release regarding the 
State's Water Conservation Regulation that goes into effect August 1, 2D14. Board directed staff to 
develop and propose a new water conservation incentive plan for the Board's consideration. Board 
requested staff disocntinue reporting Rim forest production levels. 

2.11 Board Member Reports 
Commissioner Smith discussed a terrorist awareness training class he attended and recommends for 
DWP staff. Chair Foulkes informed the Board that he is running for the Bear Valley Unified School 
District Board. If elected, Chair Foulkes intends to resign from the DWP Board after the December 2014 
meeting. 

At 11.35 a.m. Chair Foulkes moved to recess without objection. 

At 11:41 a.m. Chair Foulkes reconvened the meeting. 
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Minutes of a Regular Board Mee1tng 
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3. CLOSED SESSION 
At 11:41 a.m. the Board went into closed session. 

3.1 Closed Session Pursuant to Section 54956.95 
Liability Claim 

Claimant: Dominique Kreger 
Agency Claimed Against: City ot Big Bear Lake, Department ot Water and Power 

3.2 Closed Session Pursuant to Section 54956.95 
Liability Claim 

Claimant: David Delbridge 
Agency Claimed Against: City of Big Bear Lake, Department of Water and Power 

OPEN SESSION 
At 12:09 p.m. the Board came out otclosed session. No reportable action was taken. 

ADJOURNMENT 
No ;iddition;il business c;ime before the Bo;ird. At 12:09 p.m. ChJir Foulkes Jdjourncd the meeting. 

Diego ChJvcz, SecrctJry 
DWP Board of Commissioners 

Approved at meeting dated: 
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Exhibit 4. Water Meter Specifications 
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Exhibit 5. Letters of Recommendation 
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