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Appendix 3.7-B 

 
Unavoidable Background Leakage Calculation



APPENDIX 3.7-B: UNAVOIDABLE BACKGROUND LEAKAGE CALCULATION

Unavoidable Background Leakage (UBL)

UBL [Kgal/d] = (0.20Lm + 0.008Nc + 0.34Lc) x (Pav/70)^1.5

Total length of water mains (Lm) = 2.5 mi

Number of service connections (Nc) = 268

Total length of private pipes, curb stop to meter (Lc) = 0.0125 mi (0.5% x Lm)

Average system pressure (Pav) = 68 psi

UBL = 2.5 Kgal/d

UBL = 923.6 Kgal/yr

UBL = 2.8 af/yr
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CA Single Family Water Use Efficiency
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Appendix 3.7-D 
 

BCWD Cost Estimate 



Construction Cost Estimate:

ITEM ESTIMATED

NO. QUANTITY ITEM DESCRIPTION SUBTOTAL

Qty. Unit

Water Main Replacement

1 1 LS Mobilization, Demobilization, Bonds, Insurance $ 215,000 / LS $ 215,000

2 1 LS SWPPP Implementation $ 20,000 / LS $ 20,000

3 1 LS Traffic Control $ 30,000 / LS $ 30,000

4 1 LS  Dust Control $ 14,000 / LS $ 14,000

5 1 LS Worker Protection $ 20,000 / LS $ 20,000

6 1 LS Clearing & Grubbing $ 25,000 / LS $ 25,000

7 1 LS Abandon Existing Water System $ 50,000 / LS $ 50,000

8 20 EA Tie In To Existing Water Main $ 4,000 / EA $ 80,000

9 4 EA 2" Blow-Off Assembly $ 3,000 / EA $ 12,000

10 4,000 LF 8" PVC C-900 Water Main $ 65 / LF $ 260,000

11 9,434 LF 6" PVC C-900 Water Main $ 45 / LF $ 424,530

12 25 EA Fire Hydrant Assembly $ 4,500 / EA $ 112,500

13 20 EA 6" Gate Valve (Fire Hydrants) $ 1,200 / EA $ 24,000

14 1 LS Trench Shoring $ 50,000 / LS $ 50,000

15 1 LS Trench Protection $ 4,000 / LS $ 4,000

16 3,000 LF Temporary Trench Resurfacing $ 10 / LF $ 30,000

17 13,434 LF Permanent Trench Resufacing $ 30 / LF $ 403,020

18 100 LF Bore & Jack 18" Casing Across HWY 58 $ 550 / LF $ 55,000

19 65 EA Compaction Tests $ 250 / EA $ 16,250

20 3 EA Water Sampling Station $ 2,500 / LS $ 7,500

21 1 LS Potholing Existing Utilities $ 6,500 / LS $ 6,500

$ 1,859,300

Meter Installation

22 391 EA Furnish and install 3/4" Water Meter $ 700 / EA $ 273,700

23 39 EA Furnish and install 1" Water Meter $ 900 / EA $ 35,100

24 10 EA Furnish and install 2" Water Meter $ 1,800 / EA $ 18,000

25 1 EA Furnish and install 3" Water Meter $ 5,400 / EA $ 5,400

26 1 EA Furnish and install 4" Water Meter $ 8,900 / EA $ 8,900

27 2 EA Furnish and install 6" Water Meter $ 16,000 / EA $ 32,000

28 268 EA Christy Box, New Service Line $ 1,600 / EA $ 428,800

29 1 LS Radio Read AMR Unit $ 14,000 / EA $ 14,000

30 1 LS Purchase, Install Billing Software $ 6,000 / EA $ 6,000

$ 821,900

Construction Cost Subtotal $ 2,681,200

Contingency (15%) $ 402,180

Construction Cost Total $ 3,083,380

Project Cost Estimate:

DWR Category (a): Direct Project Administration

Tasks 1 - Administration $ 72,400

Tasks 2 - Labor Compliance $ 18,100

Tasks 3 - Reporting $ 36,200

Category (a) Total: $ 126,700

DWR Category (b): Land Purchase/Easement

Task 4 - Land Acquisition - N/A $ 0

DWR Category (c): Planning/Design/Engineering/Environmental Documentation

Task 5 - Assessment and Evaluation

5.1 - Feasibility Study $ 25,000

5.2 - Rate Study, Outreach, and Prop 218 Proceedings $ 20,000

Task 6 - Final Design

6.1 - Survey and Utility Investigation $ 30,000

6.2 - Geotechnical Investigation $ 5,000

6.3 - Project Design $ 247,000

Task 7 - Environmental Documentation $ 2,000

Task 8 - Permitting $ 25,000

Category (c) Total: $ 354,000

DWR Category (d) - Construction/Implementation Costs

Task 9 - Construction Contracting $ 7,000

Task 10 - Construction (from construction estimate above) $ 3,083,380

Task 11 - Environmental Compliance/Mitigation/Enhancement $ 20,000

Task 12 - Construction Administration $ 155,000

Category (d) Total: $ 3,265,380

TOTAL PROJECT COST $ 3,746,080

BUTTONWILLOW COUNTY WATER DISTRICT

WATER MAIN REPLACEMENT AND METER INSTALLATION PROJECT

PRICE

ENGINEER'S OPINION OF PROBABLE PROJECT COST

UNIT
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