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5.2.1.e  Mokelumne Hill to Paloma Transmission Main Replacement 
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Mueller Propagation Study 
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Kamstrup Propagation Study 
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Propagation Study 

Calavera County PUD, CA 
Consultant/Radio Planner KRB 
Date  06/21/2022 
Version 01.00 
Approver JDM 

Facts 
No. of Meters: 2000 meters
Meter location: pit with concrete lids 
Performance: 98.5% hourly readings 
Extra info:  

Conditions 
The following situations are not included in the measured performance: 

Failure of third-party communications (e.g. GSM network or IP infrastructure)
Defective meters or collectors
Meters or collectors that have been affected by external factors (e.g. vandalism, physical harm or
enclosure)
Installations that are not performed or not possible to perform in accordance with the installation
instructions and training of the vendor.
The sites should be established within 50 meters of the specified locations. Alternative locations need
approval by Kamstrup.
Antenna must be placed at minimum the specified height (above ground) and free from surrounding
roofs and structures.
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Service Area 

Figure 1 Service area and vertical assets 
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Site placement & Radio cover 

Assets 

Asset Description Address Min. antenna height 

Rail Rd Flat Storage Tank  38.336605°, -120.542315° 40ft 

Glencoe Pump Station   38.343019°, -120.575299° 30ft 

Ponderosa Hydro   38.337373°, -120.612925° 30ft 

Moke Hill Storage Tank  38.296077°, -120.694441° 40ft 

Paloma Storage Tank  38.260224°, -120.747996° 36ft 

Garamendi Hydro  38.279425°, -120.708065° 30ft 

Golden Hill Storage Tank  38.257701°, -120.704874° 40ft 

San Andreas Storage Tank  38.203890°, -120.670278° 40ft 

CPUD Field Office  38.202076°, -120.679341° 30ft 
Table 1 Vertical Assets Data 

Study results 
When analyzing the scenarios presented in this section, refer to the legend below: 

 

High Read Probability: Highlighted Green on the Map  very likely to receive daily reads from meter  

Medium Read Probability: Highlighted Yellow on the map  likely to receive reads every other day to every 

seven days  

Low read Probability: No highlighting shown on map  likely to not have radio signal coverage from 

collector 
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Coverage - dry pit with polymer lids 
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Coverage - dry pit with concrete lids 

Results of the propagation study 

The service area is in an area with hills. With the provided 11 vertical assets, it is recommended to install 
collectors on 9. As the exact height of the vertical assets are unknown, the heights used are estimates. 

There are approximately 5% of the meters outside coverage.  

Budget with 9 collectors and 10% external meter antennas or swap pit lid polymer. 



Neptune Propagation Study 































































California Rural Water Association 20-yr Net Present Value Calculation

CPUD Meters, AMR

Initial cost: Adj. 20 yr O&M: Net Present Value:
$449,000 + $744,000 = $1,193,000

Operations and Maintenance Quantity Unit Period Cost/Unit Annual Cost Overhaul Cost Notes
General Labor 80 hour quarterly $90.00 $28,800.00 AMR reading of entire system, 4 days 2 employees & Checking meters / issues
Software Fee 1 Each annual $980.00 $980.00 AMR software annual cost
Administration and Billing 32 hour monthly $65.00 $24,960.00 4 days, 1 employees, every month

Years
Full Overhaul Materials LS 20 $0.00
Overhaul Labor hour 20 $0.00

Totals: $54,740.00 $0.00

Calculations of Annual Costs:

Assumed Discount Rate: 4.0% Year NPV Ann. Cost NPV O/H Cost:

1 $52,634.62
2 $50,610.21
3 $48,663.66
4 $46,791.98
5 $44,992.29
6 $43,261.82
7 $41,597.90
8 $39,997.98
9 $38,459.60

10 $36,980.38
11 $35,558.06
12 $34,190.44
13 $32,875.43
14 $31,610.99
15 $30,395.18
16 $29,226.13
17 $28,102.05
18 $27,021.20
19 $25,981.93
20 $24,982.62 $0.00

Total: $743,934.46 $0.00



California Rural Water Association 20-yr Net Present Value Calculation

CPUD Meters, AMI

Initial cost: Adj. 20 yr O&M: Net Present Value:
$507,000 + $633,000 = $1,140,000

Operations and Maintenance Quantity Unit Period Cost/Unit Annual Cost Overhaul Cost Notes
General Labor 16 hour quarterly $90.00 $5,760.00 Checking meters / issues
Software Fee 1 Each annual $15,815.00 $15,815.00 AMR software annual cost
Administration and Billing 32 hour monthly $65.00 $24,960.00 4 days, 1 employees, every month

Years
Full Overhaul Materials LS 20 $0.00
Overhaul Labor hour 20 $0.00

Totals: $46,535.00 $0.00

Calculations of Annual Costs:

Assumed Discount Rate: 4.0% Year NPV Ann. Cost NPV O/H Cost:

1 $44,745.19
2 $43,024.22
3 $41,369.45
4 $39,778.31
5 $38,248.38
6 $36,777.29
7 $35,362.78
8 $34,002.67
9 $32,694.87

10 $31,437.38
11 $30,228.25
12 $29,065.62
13 $27,947.72
14 $26,872.80
15 $25,839.23
16 $24,845.42
17 $23,889.82
18 $22,970.98
19 $22,087.49
20 $21,237.97 $0.00

Total: $632,425.84 $0.00



California Rural Water Association 20-yr Net Present Value Calculation

CPUD Meters, Hybrid

Initial cost: Adj. 20 yr O&M: Net Present Value:
$504,000 + $789,000 = $1,293,000

Operations and Maintenance Quantity Unit Period Cost/Unit Annual Cost Overhaul Cost Notes
General Labor 48 hour quarterly $90.00 $17,280.00 AMR reading of entire system, 2 days 2 employees & Checking meters / issues
Software Fee 1 Each annual $15,815.00 $15,815.00 AMR software annual cost
Administration and Billing 32 hour monthly $65.00 $24,960.00 4 days, 1 employees, every month

Years
Full Overhaul Materials LS 20 $0.00
Overhaul Labor hour 20 $0.00

Totals: $58,055.00 $0.00

Calculations of Annual Costs:

Assumed Discount Rate: 4.0% Year NPV Ann. Cost NPV O/H Cost:

1 $55,822.12
2 $53,675.11
3 $51,610.68
4 $49,625.66
5 $47,716.98
6 $45,881.71
7 $44,117.03
8 $42,420.22
9 $40,788.67

10 $39,219.88
11 $37,711.42
12 $36,260.98
13 $34,866.33
14 $33,525.32
15 $32,235.88
16 $30,996.04
17 $29,803.88
18 $28,657.58
19 $27,555.37
20 $26,495.54 $0.00

Total: $788,986.40 $0.00




