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Appendix H: A Street Pipeline Project Reference Materials 
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A Street Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   04_6004_04_6003_9/14/2015_11:26 Spot Repair + Lining  $            6,000.00  

2   04_6003_04_6002_9/14/2015_11:26 Spot Repair + Lining  $          50,000.00  

3   04_6002_04_6002A_9/14/2015_11:26 Replacement  $          82,000.00  

4   04_6002A_04_6001_9/14/2015_11:26 Replacement  $          81,000.00  

5   04_5004_04_5003_9/14/2015_11:26 Replacement  $          66,000.00  

6   04_5003_04_5002_9/14/2015_11:26 Replacement  $          79,000.00  

7   04_5002_04_5001_9/14/2015_11:26 Spot Repair + Lining  $          65,000.00  

8   04_5001_04_0006_9/14/2015_11:26 Replacement  $          82,000.00  

9   04-0006_04-0005_7/15/2013_15:47 Replacement  $          84,000.00  

10   04_4001_04_0005_9/14/2015_11:26 Replacement  $          81,000.00  

11   04_4002_04_4001_9/14/2015_11:26 Replacement  $          82,000.00  

12   04_4003_04_4002_9/14/2015_11:26 Lining  $          33,000.00  

13   04_4004_04_4003_9/14/2015_11:26 Replacement  $          71,000.00  

      

  Manholes    

  04_4004 Replace  $            8,000.00  

  04_4003 Replace  $            8,000.00  

  04_4002 Replace  $            8,000.00  

  04_4001 Replace  $            8,000.00  

  04_0005 Replace  $            8,000.00  

  04_0006 Replace  $            8,000.00  

  04_5001 Replace  $            8,000.00  

  04_5002 Replace  $            8,000.00  

  04_5003 Replace  $            8,000.00  

  04_5004 Replace  $            8,000.00  

  04_6004 Replace  $            8,000.00  

  04_6002 Replace  $            8,000.00  

  04_6002A Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       966,000.00  

     
 

  Engineering & Construction Management 25%  $       242,000.00  

       

  Contingencies 20%  $       193,000.00  

       

  Administrative 5%  $          48,000.00  

        

 CIP Estimate   $    1,449,000.00  
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Appendix I: Meyer Street Pipeline Project Reference Materials 
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Meyer Street Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   07-5001_07-0002_7/15/2013_15:47 Replacement  $          80,000.00  

2   07-0002_07-0001_7/15/2013 15:47 Replacement  $       107,000.00  

3   07-0001_03-0025_7/15/2013_15:47 Replacement  $       181,000.00  

4   04-1004_04-1003_11/11/2011_610.599976_ Replacement  $       147,000.00  

5   04-1009_04-1005_11/11/2011_337_D Replacement  $          81,000.00  

6   04-1010_04-1009_11/11/2011_337.299988_ Replacement  $          81,000.00  

7   04-0003_04-0002_7/15/2013_15:47 Replacement  $          88,000.00  

8   04-1000_04-1001_11/9/2011_594.299988_U Replacement  $          82,000.00  

9   04-0001_03-0025_7/15/2013_15:47 Replacement  $          83,000.00  

      

  Manholes    

  07_5001 Replace  $            8,000.00  

  07_0002 Replace  $            8,000.00  

  07_0001 Replace  $            8,000.00  

  04_1004 Replace  $            8,000.00  

  03_0025 Replace  $            8,000.00  

  04_1001 Replace  $            8,000.00  

  04_0001 Replace  $            8,000.00  

  04_0002 Replace  $            8,000.00  

  04_1000 Replace  $            8,000.00  

  04_1003 Replace  $            8,000.00  

  04_1005 Replace  $            8,000.00  

  04_1009 Replace  $            8,000.00  

  04_1010 Replace  $            8,000.00  

  04_0003 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $    1,042,000.00  

     
 

  Engineering & Construction Management 25%  $       261,000.00  

       

  Contingencies 20%  $       208,000.00  

       

  Administrative 5%  $          52,000.00  

        

 CIP Estimate   $    1,563,000.00  
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Appendix J: Haven Drive Pipeline Project Reference Materials 
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Haven Drive Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   03-9001_03-0022_10/29/2009_D Replacement  $       103,000.00  

2   03_0022_03_0021_9/14/2015_11:26 Replacement  $          90,000.00  

3   03_8008_03_8007_8/23/2017_11:10 Replacement  $          72,000.00  

4   03_8001_03_0021_9/11/2015_16:27 Replacement  $            5,000.00  

5   03-8002_03-8007_10/29/2009_D Replacement  $          76,000.00  

6   03_8002_03_8001_9/14/2015_11:26 Replacement  $          76,000.00  

7   03_8003_03_8002_9/14/2015_11:26 Replacement  $          84,000.00  

8   03_8004_03_8003_9/14/2015_11:26 Replacement  $          60,000.00  

9   03_8006_03_8005_9/14/2015_11:26 Replacement  $          99,000.00  

10   03_8019_03_8006_9/14/2015_11:26 Replacement  $          13,000.00  

      

  Manholes    

  03_0022 Replace  $            8,000.00  

  03_9001 Replace  $            8,000.00  

  03_8008 Replace  $            8,000.00  

  03_8007 Replace  $            8,000.00  

  03_8001 Replace  $            8,000.00  

  03_0021 Replace  $            8,000.00  

  03_8003 Replace  $            8,000.00  

  03_8004 Replace  $            8,000.00  

  03_8006 Replace  $            8,000.00  

  03_8005 Replace  $            8,000.00  

  03_8002 Replace  $            8,000.00  

  03_8019 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       774,000.00  

     
 

  Engineering & Construction Management 25%  $       194,000.00  

       

  Contingencies 20%  $       155,000.00  

       

  Administrative 5%  $          39,000.00  

        

 CIP Estimate   $    1,162,000.00  
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Appendix K: West Di Giorgio Park Pipeline Project Reference Materials 
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West Di Giorgio Park Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   03_7003_03_7002_8/10/2016_10:34 Spot Repair  $            1,000.00  

2   03-7004_03-7001_10/30/2009_D Spot Repair + Lining  $          34,000.00  

3   03_7005_03_7004_8/10/2016_10:34 Spot Repair  $            5,000.00  

4   03-7009_03-7004_10/30/2009_D Replacement  $          81,000.00  

5   03-7010_03-7009_10/29/2009_D Lining  $          31,000.00  

6   03-7014_03-7009_10/29/2009_D Lining  $          16,000.00  

7   03_7016_03_7015_8/10/2016_10:34 Lining  $          31,000.00  

8   03-7019_03-7014_10/29/2009_U Replacement  $          82,000.00  

9   03_7020_03_7019_8/10/2016_10:34 Lining  $          31,000.00  

10   03_7021_03_7020_8/10/2016_10:34 Spot Repair + Lining  $          32,000.00  

11   03_7013_03_7014_8/10/2016_10:34 Replacement  $          35,000.00  

12   03_7012_03_7013_8/10/2016_10:34 Spot Repair + Lining  $          33,000.00  

13   03_7017_03_7018_8/10/2016_10:34 Spot Repair + Lining  $          38,000.00  

14   03-6022_03-6023_11/11/2011_201.600006_U Replacement  $          46,000.00  

15   03_6018_03_6017_8/10/2016_10:34 Spot Repair + Lining  $          39,000.00  

16   03_6017_03_6016_8/10/2016_10:34 Spot Repair  $            2,000.00  

      

  Manholes    

  03_7019 Replace  $            8,000.00  

  03_7013 Replace  $            8,000.00  

  03_7014 Replace  $            8,000.00  

  03_7009 Replace  $            8,000.00  

  03_6022 Replace  $            8,000.00  

  03_6023 Replace  $            8,000.00  

  03_7004 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       593,000.00  

     
 

  Engineering & Construction Management 25%  $       148,000.00  

       

  Contingencies 20%  $       119,000.00  

       

  Administrative 5%  $          30,000.00  

        

 CIP Estimate   $       890,000.00  
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Appendix L: East Di Giorgio Park Pipeline Project Reference Materials 
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East Di Giorgio Park Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   03-7026_03-7025_11/8/2011_579.200012_D Replacement  $       142,000.00  

2   03-7024_03-7023_11/8/2011_596.299988_D Replacement  $       142,000.00  

3   03-7023_03-7022_11/9/2011_430.100006_D Replacement  $       103,000.00  

4   03-7022_03-7019_11/9/2011_430.100006_D Replacement  $       101,000.00  

5   06-4023_06-4024_11/8/2011_600.799988_U Replacement  $       150,000.00  

6   06_4023_06_4002A_8/10/2016_10:34 Lining  $          35,000.00  

7   06_5004_06_5003_8/10/2016_10:34 Replacement  $          76,000.00  

      

  Manholes    

  06_5003 Replace  $            8,000.00  

  06_5004 Replace  $            8,000.00  

  06_4023 Replace  $            8,000.00  

  06_4024 Replace  $            8,000.00  

  03_7023 Replace  $            8,000.00  

  03_7024 Replace  $            8,000.00  

  03_7026 Replace  $            8,000.00  

  03_7025 Replace  $            8,000.00  

  03_7022 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       821,000.00  

     
 

  Engineering & Construction Management 25%  $       205,000.00  

       

  Contingencies 20%  $       164,000.00  

       

  Administrative 5%  $          41,000.00  

        

 CIP Estimate   $    1,231,000.00  
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Appendix M: Langford Avenue Pipeline Project Reference Materials 
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Langford Avenue Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   06_4016_06_4015_8/10/2016_10:34 Spot Repair + Lining  $          48,000.00  

2   06_4019_06_4015_8/23/2017_11:10 Replacement  $          91,000.00  

3   06-4015_06-4001_10/30/2009_D Spot Repair  $          18,000.00  

4   06-5002_06-5001_10/30/2009_U Replacement  $          42,000.00  

5   06-5001_06-0015_10/30/2009_D Replacement  $            2,000.00  

6   06-4001_06-0015_10/30/2009_D Replacement  $          88,000.00  

7   06_4002_06_4001_8/23/2017_11:10 Spot Repair  $            3,000.00  

8   06_4013_06_4002_8/10/2016_10:34 Spot Repair  $            3,000.00  

9   06_3007_06_3006_8/10/2016_10:34 Spot Repair  $            5,000.00  

10   06_3002_06_3001_8/10/2016_10:34 Lining  $          30,000.00  

11   06_3004_06_3001_8/10/2016_10:34 Lining  $          34,000.00  

      

  Manholes    

  06_4002 Repair  $            2,000.00  

  06_4013 Repair  $            2,000.00  

  06_4016 Repair  $            2,000.00  

  06_3007 Replace  $            8,000.00  

  06_4019 Replace  $            8,000.00  

  06_4015 Replace  $            8,000.00  

  06_4001 Replace  $            8,000.00  

  06_0015 Replace  $            8,000.00  

  06_5001 Replace  $            8,000.00  

  06_5002 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       426,000.00  

     
 

  Engineering & Construction Management 25%  $       107,000.00  

       

  Contingencies 20%  $          85,000.00  

       

  Administrative 5%  $          21,000.00  

        

 CIP Estimate   $       639,000.00  
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Appendix N: West Smothermon Park Pipeline Project Reference Materials 
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West Smothermon Park Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

Number Reach    

1   03-6014_03-0017_11/11/2011_645.900024_ Replacement  $       155,000.00  

2   03-6005_03-0015_11/10/2011_643.400024_ Replacement  $       154,000.00  

3   03-6009_03-6008_10/30/2009_U Replacement  $          40,000.00  

4   03-6008_03-6007_10/30/2009_D Spot Repair  $          15,000.00  

5   03-6007_03-0013_10/30/2009_D Spot Repair  $            2,000.00  

6   03-6003_03-0013_11/10/2011_690.5_D Replacement  $       154,000.00  

7   03-6004_03-6003_11/10/2011_589.099976_D Replacement  $       160,000.00  

8   03-6001_03-0012_11/10/2011_644.200012_ Replacement  $       155,000.00  

9   03-6002_03-6001_11/10/2011_645.5_D Replacement  $       155,000.00  

10   03-5001_03-0011_11/9/2011_549.299988_D Replacement  $       127,000.00  

11   03-5003_03-5001_11/9/2011_393.100006_D Replacement  $          96,000.00  

12   03-5005_03-5003_11/9/2011_410.100006_D Replacement  $          96,000.00  

13   03-5006_03-5005 Replacement  $          34,000.00  

  Manholes    

  03_0014 Repair  $            2,000.00  

  03_6005 Replace  $            8,000.00  

  03_6003 Replace  $            8,000.00  

  03_6004 Replace  $            8,000.00  

  03_6002 Replace  $            8,000.00  

  03_6001 Replace  $            8,000.00  

  03_0012 Replace  $            8,000.00  

  03_5001 Replace  $            8,000.00  

  03_5003 Replace  $            8,000.00  

  03_5005 Replace  $            8,000.00  

  03_5006 Replace  $            8,000.00  

  03_0011 Replace  $            8,000.00  

  03_6009 Replace  $            8,000.00  

  03_6008 Replace  $            8,000.00  

  03_0013 Replace  $            8,000.00  

  03_0015 Replace  $            8,000.00  

  03_0017 Replace  $            8,000.00  

  03_6014 Replace  $            8,000.00  

  Total Construction Cost    $    1,481,000.00  

  Engineering & Construction Management 25%  $       370,000.00  

  Contingencies 20%  $       296,000.00  

  Administrative 5%  $          74,000.00  

 CIP Estimate   $    2,221,000.00  
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Appendix O: Comanche Drive Pipeline Project Reference Materials 
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Comanche Drive Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   01-0014_01-0013_8/21/2012_13:15 Replacement  $          66,000.00  

2   01-0012_01-0011_8/21/2012_13:15 Replacement  $          77,000.00  

3   01-0007_01-0006_8/21/2012_13:15 Replacement  $       140,000.00  

4   01-0001_01-0000_8/21/2012_13:15 Replacement  $          28,000.00  

      

  Manholes    

  01_0014 Replace  $            8,000.00  

  01_0013 Replace  $            8,000.00  

  01_0012 Replace  $            8,000.00  

  01_0011 Replace  $            8,000.00  

  01_0000 Replace  $            8,000.00  

  01_0001 Replace  $            8,000.00  

  01_0006 Replace  $            8,000.00  

  01_0007 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       375,000.00  

     
 

  Engineering & Construction Management 25%  $          94,000.00  

       

  Contingencies 20%  $          75,000.00  

       

  Administrative 5%  $          19,000.00  

        

 CIP Estimate   $       563,000.00  
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Appendix P: Small Pipeline Replacement Projects Reference Materials 
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Small Pipeline Replacement Projects Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   05-2002_05-2001_10/26/2009_U Replacement  $          37,000.00  

2   03-8018_03-8015_10/28/2009_U Replacement  $          40,000.00  

3   03_9012_03_9011_9/14/2015_11:26 Replacement  $          80,000.00  

4   03_9011_03_9014_9/14/2015_11:26 Replacement  $          35,000.00  

5   06_1005_06_0008_8/23/2017_11:10 Replacement  $          70,000.00  

6   09-5011_09-5010_12/2/2010_U Replacement  $          26,000.00  

      

  Manholes    

  03_9014 Replace  $            8,000.00  

  03_9012 Replace  $            8,000.00  

  03_9011 Replace  $            8,000.00  

  03_8015 Replace  $            8,000.00  

  03_8018 Replace  $            8,000.00  

  05_2001 Replace  $            8,000.00  

  05_2002 Replace  $            8,000.00  

  09_0016 Replace  $            8,000.00  

  09_0015 Replace  $            8,000.00  

  06_1005 Replace  $            8,000.00  

  06_0008 Replace  $            8,000.00  

  09_5011 Replace  $            8,000.00  

  09_5010 Replace  $            8,000.00  

        

    
 

  Total Construction Cost    $       392,000.00  

     
 

  Engineering & Construction Management 25%  $          98,000.00  

       

  Contingencies 20%  $          78,000.00  

       

  Administrative 5%  $          20,000.00  

        

 CIP Estimate   $       588,000.00  
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Appendix Q: Small Spot Repair Projects Reference Materials 
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Small Spot Repair Projects Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   07-2014_07-2012_7/15/2013_14:42 Spot Repair  $            3,000.00  

2   05-4006_05-4001_10/26/2009_D Spot Repair  $          10,000.00  

3   05-4001_05-0017_10/26/2009_D Spot Repair  $          18,000.00  

4   03_9004_03_9003_9/14/2015_11:26 Spot Repair  $            2,000.00  

5   03-8014_03-8013_11/2/2009_D Spot Repair  $          33,000.00  

6   06-1006_06-1005_8/23/2017 11:10 Spot Repair  $          10,000.00  

7   03-2002_03-2001_10/30/2009_U Spot Repair  $          21,000.00  

8   01-4002_01-4001_8/21/2012_13:15 Spot Repair  $          13,000.00  

9   02-2016_02-2015_8/21/2012_13:15 Spot Repair  $          12,000.00  

10   02-2001_02-0007_8/21/2012_13:15 Spot Repair  $          32,000.00  

      

  Manholes    

  05_4006 Repair  $            2,000.00  

  05_4001 Repair  $            2,000.00  

  07_2014 Repair  $            2,000.00  

        

     

  Total Construction Cost    $       160,000.00  

      

  Engineering & Construction Management 25%  $          40,000.00  

       

  Contingencies 20%  $          32,000.00  

       

  Administrative 5%  $            8,000.00  

        

 CIP Estimate   $       240,000.00  
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Appendix R: Organization of Sewer Master Plan 
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Organization of Report 

This Sewer Master Plan is organized as a series of chapters intended to present 

information concisely and clearly to the reader.  The chapters are in a logical order 

according to the structure described in the following subsections. 

Foundational Chapters 

Chapter 1 (Introduction) provides administrative information related to the purpose, 

organization, and use of the Sewer Master Plan. 

Chapter 2 (Existing System) provides a summary of infrastructure currently in use. 

Chapter 3 (Land Use and Population) provides a basis for identifying and quantifying 

the beneficiaries of improvements made to the wastewater collection system.  This 

chapter relies heavily on the General Plan for land use and provides a forecast for 

population growth. 

Chapter 4 (Wastewater Generation) demonstrates the relationship between water sales, 

indoor water use, and wastewater influent to the Water Reclamation Plant (WRP).  In 

addition, wastewater generation is projected as a function of population growth.   

Analytical Chapters 

Chapter 5 (Hydraulic Analysis) presents the tools and methodologies for determining 

the capacity of the wastewater collection system.  Capacity refers to the size of the 

individual system components as required to satisfy design criteria. 

Chapter 6 (Condition Assessment) presents the tools and methodologies for 

determining the performance of the wastewater collection system.  Performance refers 

to the ability of individual system components to function as designed.   

Implementation Chapters 

Chapter 7 (Capital Improvement Program) presents the culmination of the analytical 

chapters in terms of recommending improvements to the wastewater collection system 

that will satisfy both capacity and performance requirements.  Improvements are 

presented as projects to be implemented on a schedule that addresses perceived 

urgency. 

Chapter 8 (Environmental Assessment) presents a review of potential environmental 

impacts that may result from implementation of the CIP.  The assessment is 

programmatic rather than project-specific, which tends to streamline the implementation 

of common projects without the need for additional assessment. 

Appendices provide data necessary to facilitate implementation of the CIP.  In the event 

priorities change in the future, there is sufficient information contained in the appendices 

to adapt to new condition without the need for extensive research or analysis. 
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Coordination with STANTEC 

Preparation of this Sewer Master Plan by Harris coincides with planning to improve the 

Water Reclamation Plant (WRP) by STANTEC.   

Harris and STANTEC verified that each firm’s understanding of future wastewater 

generation was consistent.  As a result, we are confident the collection system and 

treatment system will complement each other and work together as designed. 

Coordination with RWQCB 

The Regional Water Quality Control Board (RWQCB) is the permitting agency for the 

Water Reclamation Plant.  As a condition of the permit, the Board expects the City to 

review the capacity and performance of the wastewater collection system, and 

implement a plan to avoid overflows and outages.  The contents of this Sewer Master 

Plan have been provided to the Board in a manner consistent with the City’s discharge 

permit to demonstrate the City has fulfilled its obligation. 
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Appendix S: Development of Wastewater Generation Factors 
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Wastewater Generation 

General Background 

This chapter describes the process for determining the location, nature and intensity of 

wastewater generation in the City of Arvin and associates current wastewater 

generation to current occupancy in terms of wastewater generation per land use 

designation.  The relationship between wastewater generation and land use can be 

applied to future development to project loading on the wastewater collection system 

and the water reclamation plant (WRP). 

Water Use and Wastewater Generation Correlation 

There is an indirect relationship between water use and wastewater generation: only 

indoor water use is converted into wastewater.  In general, water use by every customer 

is known because it is metered, but wastewater generation is only metered at the WRP 

not at the customer’s location.  An algorithm was developed as a tool to more accurately 

define the relationship between water use and wastewater generation, and a solution 

was found that satisfies the conditions of the algorithm. 

Historical daily drinking water production is known, and historical daily WRP influent is 

known.  The objective of the algorithm is to trace and reconcile the path from drinking 

water production to WRP influent.  For planning purposes, the primary component of 

that path is determining the rate of wastewater generation for each land use type in 

terms of average gallons of wastewater generated per day per acre. 

Following is the wastewater generation process: 

 Drinking water is produced by CSD 

 Drinking water is delivered to City customers via the CSD distribution system 

through each customer’s water meter.   

 Residential, Commercial and Institutional customers allocate their water use to 

indoor (i.e. domestic) and outdoor (i.e. irrigation) uses.  Industrial customers 

allocate their water use to indoor (i.e. domestic) and industrial process water.  

Note that indoor use tends to be driven by population, outdoor use tends to be 

driven by meteorological conditions, and industrial process use tends to be 

driven by economics. 

 A portion of a customer’s indoor water use is converted to wastewater, which 

enters the collection system serving the customer’s location.   

 Cumulative wastewater generation enters the collection system where it flows to 

the WRP. 
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This sequence of events is shown in the figure below. 

Wastewater Generation Flow Chart 
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Data Sources 

Data from 2016, 2017 and 2018 were reviewed.  There are four primary sources of data 

used in the wastewater generation analysis: drinking water production and sales, land 

use allocation, wastewater influent, meteorological records. 

CSD provided data related to production and sales of drinking water.  These data 

include daily production (i.e. water pumped from wells each day), monthly sales by 

customer class (i.e. total volume based on meter readings), and estimates for system 

losses (i.e. the difference between production and sales).   

Land use data were taken from the General Plan.  Each parcel within the City Boundary 

was programmed into a Geographic Information System (GIS) including location, 

acreage, land use designation and occupancy.  Occupied parcels were correlated to 

CSD customer classes in terms of land use designation.  CSD customer classes and 

General Plan land use designations were correlated as shown in the table below. 

Correlation between Customer Class and Land Use Designations 

CSD Customer Classes 
General Plan 

Land Use Designation 

Single Family Residential (SFR) 

Estate Residential 

Residential Reserve 

Low Density Residential 

Medium Density Residential 

Multi-Family Residential (MFR) High Density Residential 

Commercial & Institutional (CI) 

General Commercial 

Public Facilities 

Schools 

Industrial 
Light Industrial 

Heavy Industrial 

Non-Contributors 

Vacant 

Agricultural 

Parks 

 

Veolia provided daily WRP influent totals (i.e. the volume of wastewater entering the 

WRP each day).   

Meteorological data were taken from the California Irrigation Management Information 

System (CIMIS) Weather Station #125 designated as Arvin-Edison.  These data include 

precipitation and evapotranspiration index (ET0).  ET0 is the amount of water required to 

maintain healthy turf grass under local conditions.  The parameters considered in the 

ET0 include solar radiation, soil temperature, air temperature, relative humidity, wind 

direction, wind speed and precipitation.  ET0 is scalable based on the requirements of 

the subject landscaping. 
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Methodology 

A database was constructed to relate the four datasets and calibrate wastewater 

generation with WRP influent according to the Wastewater Generation Flow Chart.   

The following parameters are known: 

 Drinking water production 

 Drinking water sales by customer class 

 Drinking water loss 

 Occupied area by customer class 

 Meteorological conditions influencing regional outdoor water use 

 WRP influent 

The following parameters are unknown: 

 Indoor vs. outdoor water use for the SFR1, MFR2 and CI3 customer classes 

 Indoor vs. process water use for the Industrial customer class 

 Volume of water loss converted to indoor water use 

 Volume of indoor water use converted to wastewater 

To solve the first unknown, a relationship was developed for each customer class 

between total water use and the ET0.  Outdoor water use is assumed to be proportional 

to ET0 and indoor water use is assumed to be constant.   

  

                                                            
1 SFR = Single Family Residential 
2 MFR = Multi-Family Residential 
3 CI = Commercial and Institutional 
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As an example, the solution for indoor vs. outdoor water use for the Single Family 

Residential customer class is described below.  The figure below shows water sales to 

Single Family Residential customers for 2016 to 2018.  The average demand for the 

period is approximately 1.4 million gallons per day. 

Water Sales for Single Family Residential 

 

 

Residential water use varies by season.  In the winter, demand is low in response to 

cold wet weather; and in the summer, demand is high in response to hot dry weather.   

The figure below provides the Arvin-Edison regional ET0 for the same time period 

showing the recommended irrigation allocation for turf grass in units of inches of water 

per day.   

Evapotranspiration Index (ET0) 

 

Note that the water sales curve and the ET0 curve have a similar shape. 
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The figure below shows a best-fit ET0 curve in relation to Single Family Residential 

water sales.  The area between the purple curves represents outdoor water use and the 

area below the purple line represents indoor water use.   

Separation of Indoor and Outdoor Water Use 

 

The process of separating indoor and outdoor water use was repeated for the Multi-

Family Residential and Commercial / Institutional customer classes. 
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To solve the second unknown (indoor vs. process water use for the Industrial customer 

class), the third unknown (volume of water loss converted to indoor water use) and the 

fourth unknown (volume of indoor water use converted to wastewater), a viable solution 

was developed through an iterative process using the algorithm represented in Error! 

Reference source not found..   

The relative initial conditions for the iterative process were based on conversations with 

the WRP Chief Operator and the CSD General Manager, as shown below: 

 Per the WRP Chief Operator, industrial process water is retained and treated on-

site and does not enter the wastewater collection system.  A small proportion of 

industrial water use was allocated to indoor water use. 

 Per the CSD General Manager, water loss varies widely and the causes of water 

loss are not well known.  A small proportion of water loss was allocated to indoor 

water use representing customer meter inaccuracy.  This allocation was made 

proportional to indoor water use by customer class. 

 The majority of indoor water use is converted into wastewater.  A large proportion 

of indoor water use was allocated to wastewater generation. 

The goal of the iterative process was to calibrate cumulative wastewater generation with 

wastewater influent by making incremental adjustments to (1) the relationship between 

industrial water sales and indoor water use for the Industrial customer class, (2) water 

loss allocation, and (3) conversion of indoor water use to wastewater.  The results of the 

process are as follows: 

 30% of industrial water use is allocated to indoor water use 

 30% of water loss is allocated to indoor water use  

 95% of indoor water use is allocated to wastewater generation 
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 – Application 

Error! Reference source not found. and Error! Reference source not found. 

provide the iterative solution to the wastewater generation analysis described in the 

previous subsections. 

The table below is a summary of indoor water use by customer class.   

Summary of Indoor Use 

Sector MFR4 SFR5 CI6 Industrial 

Water Sales (MGD7) 0.269 1.397 0.120 0.044 

Indoor Use (MGD) 0.174 0.795 0.118 0.013 

Losses Attributed to Indoor Use (MGD) 0.010 0.048 0.007 0.001 

Total Indoor Use (MGD) 0.184 0.843 0.125 0.014 

 

 Water Sales were provided by the Arvin Community Service District. 

 Indoor Water Use for the MFR, SFR and CI customer classes was calculated by 

separating irrigation from sales.   

 Indoor Water Use for the Industrial customer class is 30% of Water Sales. 

 Losses Attributed to Indoor Water Use are 30% of total water loss distributed 

proportionally to indoor water use by customer class. 

 Total Indoor Use is the sum of Indoor Use and Losses Attributed to Indoor Use 

 

 

 

 

 

 

 

                                                            
4 MFR = Multi-Family Residential 
5 SFR = Single Family Residential 
6 CI = Commercial and Institutional 
7 MGD = millions of gallons per day 
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The table below demonstrates the relationships between indoor water use, wastewater 

generation and occupied area by customer class. 

Development of Wastewater Generation Factors 

Sector MFR SFR CI Industrial 

Total Indoor Use (MGD) 0.184 0.843 0.125 0.014 

Wastewater Generation (MGD) 0.175 0.801 0.119 0.013 

Occupied Area (acres) 101.74 589.08 185.05 125.26 

Wastewater Generation Factor 

(GPD8/acre) 
1,720 1,360 643 104 

 

 Total Indoor Water Use was taken from the table above. 

 Wastewater Generation is 95% of the Total Indoor Use. 

 Occupied Area is the acreage associated with each customer class per the 

current General Plan. 

 Wastewater Generation Factor is Wastewater Generation divided by Occupied 

Area for each customer class. 

The table below provides a summary of existing build-out wastewater generation.   

Summary of Existing and Build-Out Wastewater Generation 

Model Results MFR SFR CI Industrial9 Total 

Existing Wastewater Generation (MGD) 0.175 0.801 0.119 0.013 1.108 

Build-Out Wastewater Generation (MGD) 0.272 2.053 0.211 0.100 2.636 

 

Existing Wastewater Generation comes from the table at the top of the page.  Build-Out 

Wastewater Generation is the application of the Wastewater Generation Factors to the 

Build-Out land use provided in Table 3.1 of the Sewer Master Plan Report. 

                                                            
8 GPD = gallons per day 
 
9 Build-Out wastewater generation for industrial land use assumes future customers are similar to existing 
customers.  This may change if water-intensive or worker-intensive industries are developed in the future. 
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Appendix T: Stand-Alone Manhole Repair and Replacement Reference Materials 
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Stand-Alone Manhole Repair and Replacement Cost Estimate 

 

Manhole Action Cost 

05_4003 Repair  $            2,000.00  

05_4004 Repair  $            2,000.00  

05_4007 Repair  $            2,000.00  

05_4017 Repair  $            2,000.00  

05_4018 Repair  $            2,000.00  

05_4020 Repair  $            2,000.00  

05_4021 Repair  $            2,000.00  

05_4023 Repair  $            2,000.00  

05_4025 Repair  $            2,000.00  

03_6006 Replace  $            8,000.00  

03_4001 Repair  $            2,000.00  

03_0010 Repair  $            2,000.00  

03_0008 Repair  $            2,000.00  

03_3002 Repair  $            2,000.00  

04_0008 Repair  $            2,000.00  

07_5004 Replace  $            8,000.00  

07_5003 Replace  $            8,000.00  

07_5002 Replace  $            8,000.00  

07_0005 Replace  $            8,000.00  

07_2009 Repair  $            2,000.00  

07_2010 Repair  $            2,000.00  

03_9017 Repair  $            2,000.00  

03_9010 Replace  $            8,000.00  

03_9009 Replace  $            8,000.00  

03_9015 Replace  $            8,000.00  

03_0023 Replace  $            8,000.00  

03_7011 Repair  $            2,000.00  

03_0016 Repair  $            2,000.00  

03_7006 Replace  $            8,000.00  

03_8011 Repair  $            2,000.00  

03_8010 Repair  $            2,000.00  

03_0020 Repair  $            2,000.00  

03_6015 Replace  $            8,000.00  

03_8012 Replace  $            8,000.00  

03_8016 Repair  $            2,000.00  

05_2003 Repair  $            2,000.00  

05_2004 Repair  $            2,000.00  

05_2005 Repair  $            2,000.00  

05_2006 Repair  $            2,000.00  

05_3001 Repair  $            2,000.00  

05_3002 Repair  $            2,000.00  
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05_3003 Repair  $            2,000.00  

05_3004 Repair  $            2,000.00  

05_3005 Replace  $            8,000.00  

05_3008 Repair  $            2,000.00  

05_3009 Repair  $            2,000.00  

05_4010 Repair  $            2,000.00  

05_4011 Repair  $            2,000.00  

05_4002 Repair  $            2,000.00  

09_0022 Repair  $            2,000.00  

05_4101 Repair  $            2,000.00  

06_0089 Repair  $            2,000.00  

06_0010 Repair  $            2,000.00  

06_0012 Repair  $            2,000.00  

06_2003 Repair  $            2,000.00  

06_2004 Repair  $            2,000.00  

06_3005 Repair  $            2,000.00  

06_4011 Repair  $            2,000.00  

06_4010 Repair  $            2,000.00  

06_4012 Replace  $            8,000.00  

06_4018 Repair  $            2,000.00  

06_4019 Replace  $            8,000.00  

06_3003 Replace  $            8,000.00  

06_5008 Repair  $            2,000.00  

06_5009 Repair  $            2,000.00  

06_4020 Repair  $            2,000.00  

06_4026 Replace  $            8,000.00  

06_4025 Replace  $            8,000.00  

04_4006 Replace  $            8,000.00  

04_3006 Repair  $            2,000.00  

04_4005 Repair  $            2,000.00  

04_3001 Replace  $            8,000.00  

04_3002 Replace  $            8,000.00  

04_3003 Replace  $            8,000.00  

04_3004 Replace  $            8,000.00  

04_3005 Replace  $            8,000.00  

04_3007 Repair  $            2,000.00  

03_1004 Repair  $            2,000.00  

03_2004 Repair  $            2,000.00  

03_2003 Repair  $            2,000.00  

07_2016 Repair  $            2,000.00  

07_2021 Repair  $            2,000.00  

10_1001 Repair  $            2,000.00  

10_1004 Repair  $            2,000.00  

10_1005 Repair  $            2,000.00  

10_1006 Repair  $            2,000.00  
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Additional Repairs Repair  $       126,000.00  

Additional Replacements Replace  $       504,000.00  

      

  
 

Total Construction Cost    $       946,000.00  

   
 

Engineering & Construction Management 25%  $       237,000.00  

     

Contingencies 20%  $       189,000.00  

     

Administrative 5%  $          47,000.00  

      

CIP Estimate   $    1,419,000.00  
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Appendix U: Pump Rehabilitation and Replacement Reference Materials 
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Pump Rehabilitation and Replacement Cost Estimate 

Item Quantity Unit Cost Cost 

Replacement As Needed 2 $20,000.00 $40,000.00 

Rewind As Needed 4 $10,000.00 $40,000.00 

        

Total Construction Cost      $   80,000.00  

      

Engineering & Construction Management  0%  $             0.00 

      

Contingencies  20%  $   16,000.00  

      

Administrative  5%  $     4,000.00  

        

CIP Estimate    $100,000.00  
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Appendix V: Prioritization Matrix 
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Prioritization Concept 

Each project was assigned a score based on eight weighted parameters, as shown below. 

Parameter Description Weight 

%hotspot Percentage of pipes in project related to Hot Spots 100 

%concrete Percentage of pipes in project related to Older Reinforced Concrete 60 

%qr5 Percentage of pipes in project related to NASSCO Quick Rating 5 30 

%qr4 Percentage of pipes in project related to NASSCO Quick Rating 4 20 

%mhreplace Percentage of manholes in project recommended for replacement 10 

%mhrepair Percentage of manholes in project recommended for repair 5 

LOF Engineer’s opinion on overall likelihood of failure 40 

COF Engineer’s opinion on overall consequence of failure 50 

 

Raw Data 

Project 

To
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es
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Q
R

5
 

Q
R
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To
ta

l M
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h
o
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s 

R
e

p
la

ce
 

R
e

p
ai
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Campus Drive Alley Pipeline Project 6 0 0 1 5 7 7 0 

Plum Tree Drive Alleys Pipeline Project 12 0 0 0 12 14 5 9 

Southwest Kovacevich Park Pipeline Rehab Project 22 7 12 1 2 21 21 0 

East Kovacevich Park Rehab Project 21 3 17 0 1 16 13 3 

East A Street Pipeline Rehab Project 13 0 12 0 1 14 14 0 

East Meyer Street Pipeline Rehab Project 9 2 0 1 6 14 14 0 

Haven Drive Pipeline Rehab Project 10 2 1 1 5 12 12 0 

West Di-Giorgio Park Rehab Project 16 4 0 9 3 7 7 0 

East Di Giorgio Park Pipeline Rehab Project 7 3 0 3 1 9 9 0 

East Langford Neighborhood Pipeline Project 11 4 0 4 3 10 7 3 

West Smothermon Park Pipeline Project 13 7 0 2 4 18 17 1 

Outflow Mains Pipeline Replacement Project 4 0 0 0 4 8 8 0 
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Input Data 

Project 

%
h

o
ts

p
o

t 

%
co

n
cr

e
te

 

%
q

r5
 

%
q

r4
 

%
m

h
re

p
la

ce
 

%
m

h
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p
ai
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LO
F 

C
O

F 

Campus Drive Alley Pipeline Project 0% 0% 17% 83% 100% 0% 2 3 

Plum Tree Drive Alleys Pipeline Project 0% 0% 0% 100% 36% 64% 2.5 1 

Southwest Kovacevich Park Pipeline Rehab Project 32% 55% 5% 9% 100% 0% 3 1 

East Kovacevich Park Rehab Project 14% 81% 0% 5% 81% 19% 3 1.5 

East A Street Pipeline Rehab Project 0% 92% 0% 8% 100% 0% 3 1.5 

East Meyer Street Pipeline Rehab Project 22% 0% 11% 67% 100% 0% 2.5 2 

Haven Drive Pipeline Rehab Project 20% 10% 10% 50% 100% 0% 2 1.5 

West Di-Giorgio Park Rehab Project 25% 0% 56% 19% 100% 0% 2.5 1 

East Di Giorgio Park Pipeline Rehab Project 43% 0% 43% 14% 100% 0% 2 1 

East Langford Neighborhood Pipeline Project 36% 0% 36% 27% 70% 30% 2 1 

West Smothermon Park Pipeline Project 54% 0% 15% 31% 94% 6% 3 3 

Outflow Mains Pipeline Replacement Project 0% 0% 0% 100% 100% 0% 3 4 

 

Score and Ranking 

Project 

Sc
o

re
 

R
an

ki
n

g 

Campus Drive Alley Pipeline Project 262 5 

Plum Tree Drive Alleys Pipeline Project 177 12 

Southwest Kovacevich Park Pipeline Rehab Project 248 7 

East Kovacevich Park Rehab Project 268 3 

East A Street Pipeline Rehab Project 262 4 

East Meyer Street Pipeline Rehab Project 249 6 

Haven Drive Pipeline Rehab Project 204 9 

West Di-Giorgio Park Rehab Project 206 8 

East Di Giorgio Park Pipeline Rehab Project 199 10 

East Langford Neighborhood Pipeline Project 191 11 

West Smothermon Park Pipeline Project 344 2 

Outflow Mains Pipeline Replacement Project 350 1 
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Appendix U: Hydraulic Modeling Output 
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Hydraulic Model Output for Average Loading under Existing Conditions 

Average Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

662 517-518 15.0 3.02 0.338 712,731 

663 351-349 10.0 2.81 0.218 181,231 

664 810-1020 18.0 0.33 0.437 156,166 

666 1158-353 10.0 1.55 0.150 54,601 

667 1116-653 10.0 1.86 0.509 336,522 

670 994-800 18.0 3.17 0.389 1,301,654 

671 812-1020 18.0 2.55 0.467 1,336,146 

672 233-234 8.0 1.20 0.102 46,063 

674 535-547 18.0 2.08 0.108 138,216 

682 1077-1034 10.0 1.66 0.127 81,139 

683 702-703 10.0 1.68 0.152 70,681 

684 541-548 15.0 2.25 0.463 809,893 

686 959-WetWell 8.0 0.60 0.021 3,909 

687 544-548 15.0 3.06 0.234 433,629 

694 1076-1077 10.0 0.78 0.045 11,914 

695 1076-1033 15.0 0.00 0.117 75 

696 958-959 8.0 (N/A) (N/A) (N/A) 

702 1075-1033 10.0 0.43 0.170 17,010 

703 1077.5-1077 10.0 1.32 0.205 68,961 

710 1034-1075 10.0 1.75 0.148 82,254 

713 808-806 18.0 4.10 0.355 1,488,000 

723 20-200 15.0 2.09 0.140 140,343 

732 300-301 12.0 1.96 0.235 179,230 

737 534-877 15.0 3.33 0.341 796,060 

753 504-506 15.0 2.61 0.359 670,946 

761 308-310 10.0 1.21 0.198 60,292 

774 513-517 15.0 2.47 0.389 704,406 

780 337-351 10.0 1.31 0.316 125,050 

790 949-1076.5 10.0 0.76 0.041 11,906 

791 503-504 15.0 2.78 0.338 655,264 

797 506-513 15.0 2.25 0.410 690,589 

802 1031-1030 18.0 1.27 0.132 112,918 

805 1024-1023 18.0 1.32 0.150 142,133 

809 355-354 10.0 1.03 0.145 32,772 

814 547-994 18.0 3.20 0.386 1,300,392 

815 949-949.5 8.0 0.78 0.060 10,452 

822 918-547 15.0 3.12 0.483 1,182,839 

832 356-355 10.0 1.06 0.098 19,872 

836 145-300 12.0 1.71 0.258 177,623 
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Average Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

851 1030-1029 18.0 1.11 0.150 118,596 

858 800-801 18.0 2.92 0.414 1,303,326 

883 877-884 15.0 2.89 0.381 803,924 

884 1101-1088 10.0 0.82 0.059 9,697 

890 801-802 18.0 2.91 0.415 1,306,980 

895 1032-1031 18.0 1.19 0.131 105,134 

896 951-1079 10.0 0.99 0.196 48,216 

897 1088-1085 10.0 1.03 0.094 17,630 

899 999-995 18.0 2.65 0.450 1,320,661 

903 1106-1101 10.0 0.65 0.030 4,115 

904 1078-1077.5 10.0 0.96 0.251 66,808 

914 1079-1078 10.0 0.94 0.236 59,653 

926 404-405 10.0 0.96 0.076 18,998 

927 1080-951 10.0 0.94 0.179 39,993 

929 960-959 8.0 (N/A) (N/A) (N/A) 

930 884-541 15.0 2.31 0.454 809,130 

939 1085-1080 10.0 0.96 0.135 27,488 

941 1020-808 18.0 2.87 0.462 1,482,054 

945 802-999 18.0 3.10 0.397 1,312,632 

984 641-645 10.0 1.26 0.380 154,627 

987 1075-1032 18.0 1.18 0.127 99,341 

990 1028-1027 18.0 0.91 0.186 133,931 

1020 1025-1024 18.0 1.20 0.160 142,127 

1022 1029-1028 18.0 0.88 0.182 126,066 

1023 1027-1026 18.0 1.00 0.180 139,773 

1024 855-918 15.0 2.97 0.497 1,170,070 

1025 1026-1025 18.0 1.30 0.151 142,127 

1055 864-534 15.0 2.66 0.399 785,318 

1056 656-655 10.0 1.16 0.338 121,135 

1074 650-649 10.0 1.74 0.518 321,635 

1077 266-503 15.0 2.54 0.354 637,984 

1081 705-707 10.0 1.11 0.245 74,616 

1086 654-1116 10.0 1.27 0.317 121,960 

1092 306-317 10.0 1.45 0.246 98,050 

1097 651-650 10.0 1.80 0.514 329,160 

1098 500-510 15.0 1.61 0.166 139,614 

1109 652-651 10.0 1.83 0.515 334,184 

1110 243-238 15.0 2.12 0.339 502,503 

1112 235-234 15.0 2.00 0.369 531,637 

1113 653-652 10.0 1.85 0.511 335,071 

1115 317-329 10.0 1.35 0.279 109,034 
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Average Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1117 345-343 12.0 1.51 0.368 255,673 

1119 146-145 10.0 1.14 0.225 67,862 

1120 352-349 12.0 0.61 0.008 8,500 

1122 518-524 15.0 2.79 0.363 724,355 

1129 329-337 10.0 1.31 0.309 121,330 

1132 347-345 12.0 2.03 0.284 241,103 

1133 644-643 10.0 0.92 0.253 64,496 

1134 658-641 10.0 1.29 0.324 128,394 

1135 531-864 15.0 2.84 0.374 766,980 

1136 310-307 10.0 1.20 0.234 75,380 

1137 646-649 10.0 1.37 0.380 168,848 

1141 642-658 10.0 1.21 0.296 105,951 

1143 643-642 10.0 1.08 0.278 86,899 

1147 260-266 15.0 2.69 0.331 617,166 

1148 238-235 15.0 2.20 0.337 516,689 

1151 524-531 15.0 2.77 0.372 744,719 

1155 348-347 12.0 1.28 0.376 223,030 

1169 349-348 12.0 1.84 0.268 201,229 

1172 354-1158 10.0 0.93 0.201 47,142 

1177 655-654 10.0 1.31 0.310 122,089 

1180 343-243 15.0 2.28 0.315 486,917 

1182 307-306 10.0 1.27 0.238 81,902 

1196 657-656 10.0 1.22 0.315 116,735 

1206 645-646 10.0 1.40 0.367 163,820 

1209 706-657 10.0 1.19 0.318 114,681 

1212 12-20 12.0 0.00 0.000 0 

1219 545-855 15.0 3.16 0.470 1,157,000 

1221 353-351 10.0 1.06 0.212 57,856 

1227 707-706 10.0 1.27 0.299 113,111 

1231 209-222 15.0 1.64 0.165 140,319 

1232 548-545 15.0 3.05 0.479 1,143,810 

1235 814-813 18.0 3.03 0.409 1,333,450 

1236 274-500 15.0 1.61 0.167 139,779 

1237 301-322 12.0 2.22 0.226 190,884 

1238 257-274 15.0 1.55 0.171 139,941 

1239 813-811 18.0 3.09 0.404 1,334,215 

1242 6-12 12.0 0.00 0.000 0 

1243 1022-1021 18.0 0.51 0.296 145,084 

1248 825-1160 12.0 0.00 0.000 0 

1249 1021-810 18.0 0.34 0.398 145,751 

1250 406-407 10.0 0.96 0.063 25,773 
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Average Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1251 995-805 18.0 3.07 0.405 1,329,613 

1253 542-544 15.0 1.55 0.384 434,592 

1254 649-543 15.0 1.60 0.385 449,395 

1257 543-542 15.0 1.50 0.398 442,869 

1258 704-705 10.0 1.33 0.215 73,966 

1259 200-209 15.0 1.46 0.178 140,351 

1260 805-807 18.0 3.05 0.407 1,332,071 

1262 1023-1022 18.0 1.11 0.171 143,492 

1263 807-814 18.0 3.08 0.405 1,332,962 

1264 811-812 18.0 3.01 0.412 1,335,322 

1266 510-521 15.0 1.59 0.167 139,421 

1267 401-404 10.0 0.78 0.043 12,533 

1268 533-535 15.0 1.64 0.163 138,390 

1270 222-247 15.0 1.63 0.166 140,248 

1272 979-958 8.0 (N/A) (N/A) (N/A) 

1273 700-701 10.0 1.45 0.134 49,914 

1274 407-700 10.0 1.10 0.085 31,969 

1275 703-704 10.0 1.45 0.198 71,808 

1276 521-532 15.0 1.60 0.167 139,122 

1277 532-533 15.0 1.55 0.170 138,768 

1278 247-257 15.0 1.58 0.169 140,121 

1297 701-702 10.0 1.61 0.169 63,286 

1301 234-260 15.0 2.38 0.349 586,733 

1305 322-343 12.0 2.14 0.254 217,592 

1306 405-406 10.0 0.95 0.067 22,028 

1319 806-OF1 18.0 5.64 0.282 1,490,943 

1466 CO-2 24.0 0.63 0.005 11,314 

 

  



 

   Arvin 2019 Sewer Master Plan Appendices 
 

Hydraulic Model Output for Peak Loading under Existing Conditions 

Peak Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

662 517-518 15.0 3.43 0.479 1,285,227 

663 351-349 10.0 3.29 0.325 326,729 

664 810-1020 18.0 0.35 0.661 278,341 

666 1158-353 10.0 1.8 0.212 98,439 

667 1116-653 10.0 1.99 0.608 446,927 

670 994-800 18.0 3.57 0.562 2,364,618 

671 812-1020 18.0 2.93 0.681 2,427,502 

672 233-234 8.0 1.59 0.281 82,913 

674 535-547 18.0 2.65 0.137 249,781 

682 1077-1034 10.0 2.4 0.187 144,954 

683 702-703 10.0 2.03 0.24 132,612 

684 541-548 15.0 2.46 0.702 1,460,321 

686 959-WetWell 8.0 0.68 0.036 7,036 

687 544-548 15.0 2.00 0.471 734,104 

694 1076-1077 10.0 0.93 0.064 21,444 

695 1076-1033 15.0 0.00 0.189 135 

696 958-959 8.0 (N/A) (N/A) (N/A) 

702 1075-1033 10.0 0.38 0.278 30,588 

703 1077.5-1077 10.0 1.70 0.260 123,782 

710 1034-1075 10.0 2.50 0.207 146,932 

713 808-806 18.0 4.84 0.492 2,707,653 

723 20-200 15.0 2.59 0.180 252,625 

732 300-301 12.0 2.41 0.310 322,658 

737 534-877 15.0 3.94 0.468 1,435,500 

753 504-506 15.0 3.08 0.496 1,209,675 

761 308-310 10.0 1.48 0.262 108,527 

774 513-517 15.0 3.00 0.527 1,270,159 

780 337-351 10.0 1.64 0.413 225,219 

790 949-1076.5 10.0 0.97 0.073 21,431 

791 503-504 15.0 3.31 0.461 1,181,411 

797 506-513 15.0 2.75 0.555 1,245,068 

802 1031-1030 18.0 1.32 0.191 201,153 

805 1024-1023 18.0 1.50 0.203 249,451 

809 355-354 10.0 0.97 0.230 59,200 

814 547-994 18.0 3.81 0.533 2,362,259 

815 949-949.5 8.0 0.99 0.102 18,814 

822 918-547 15.0 3.70 0.688 2,154,554 

832 356-355 10.0 0.96 0.163 35,975 

836 145-300 12.0 2.08 0.342 319,754 
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Peak Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

851 1030-1029 18.0 1.24 0.206 210,681 

858 800-801 18.0 3.50 0.573 2,367,780 

883 877-884 15.0 3.40 0.530 1,449,698 

884 1101-1088 10.0 1.02 0.092 17,455 

890 801-802 18.0 3.47 0.578 2,374,879 

895 1032-1031 18.0 1.22 0.193 188,046 

896 951-1079 10.0 1.16 0.265 86,663 

897 1088-1085 10.0 0.98 0.147 31,735 

899 999-995 18.0 3.21 0.623 2,399,590 

903 1106-1101 10.0 0.74 0.045 7,408 

904 1078-1077.5 10.0 1.24 0.319 119,968 

914 1079-1078 10.0 1.20 0.301 107,190 

926 404-405 10.0 1.25 0.115 34,620 

927 1080-951 10.0 1.00 0.257 71,910 

929 960-959 8.0 (N/A) (N/A) (N/A) 

930 884-541 15.0 2.73 0.637 1,459,061 

939 1085-1080 10.0 0.94 0.207 49,479 

941 1020-808 18.0 3.44 0.649 2,697,205 

945 802-999 18.0 3.63 0.559 2,385,064 

984 641-645 10.0 1.55 0.509 278,516 

987 1075-1032 18.0 1.17 0.191 178,306 

990 1028-1027 18.0 1.12 0.240 236,225 

1020 1025-1024 18.0 1.42 0.211 249,569 

1022 1029-1028 18.0 1.03 0.245 223,121 

1023 1027-1026 18.0 1.21 0.234 245,937 

1024 855-918 15.0 3.49 0.720 2,131,209 

1025 1026-1025 18.0 1.56 0.198 249,700 

1055 864-534 15.0 3.14 0.554 1,416,134 

1056 656-655 10.0 1.48 0.463 235,912 

1074 650-649 10.0 1.91 0.639 454,359 

1077 266-503 15.0 3.01 0.486 1,150,225 

1081 705-707 10.0 1.19 0.384 148,186 

1086 654-1116 10.0 1.62 0.435 237,754 

1092 306-317 10.0 1.84 0.317 176,550 

1097 651-650 10.0 2.00 0.621 459,227 

1098 500-510 15.0 2.02 0.214 251,771 

1109 652-651 10.0 2.01 0.616 458,762 

1110 243-238 15.0 2.54 0.461 905,596 

1112 235-234 15.0 2.41 0.502 958,322 

1113 653-652 10.0 2.02 0.604 450,216 

1115 317-329 10.0 1.69 0.364 196,323 
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Peak Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1117 345-343 12.0 1.84 0.496 461,031 

1119 146-145 10.0 1.49 0.283 122,151 

1120 352-349 12.0 0.83 0.042 15,297 

1122 518-524 15.0 3.29 0.500 1,306,159 

1129 329-337 10.0 1.62 0.406 218,462 

1132 347-345 12.0 2.46 0.379 434,686 

1133 644-643 10.0 1.19 0.321 116,095 

1134 658-641 10.0 1.60 0.429 231,175 

1135 531-864 15.0 3.35 0.517 1,383,024 

1136 310-307 10.0 1.55 0.297 135,698 

1137 646-649 10.0 1.64 0.521 304,194 

1141 642-658 10.0 1.52 0.386 190,718 

1143 643-642 10.0 1.37 0.360 156,419 

1147 260-266 15.0 3.19 0.453 1,112,652 

1148 238-235 15.0 2.62 0.460 931,266 

1151 524-531 15.0 3.27 0.514 1,342,912 

1155 348-347 12.0 1.59 0.499 402,054 

1169 349-348 12.0 2.24 0.355 362,726 

1172 354-1158 10.0 1.08 0.274 85,045 

1177 655-654 10.0 1.67 0.425 237,940 

1180 343-243 15.0 2.72 0.427 877,402 

1182 307-306 10.0 1.63 0.304 147,458 

1196 657-656 10.0 1.56 0.431 227,165 

1206 645-646 10.0 1.70 0.493 295,181 

1209 706-657 10.0 1.52 0.434 222,324 

1212 12-20 12.0 0.00 0.000 0 

1219 545-855 15.0 3.65 0.683 2,107,241 

1221 353-351 10.0 1.32 0.275 104,278 

1227 707-706 10.0 1.63 0.407 218,909 

1231 209-222 15.0 2.03 0.214 252,635 

1232 548-545 15.0 3.54 0.694 2,079,765 

1235 814-813 18.0 3.57 0.574 2,425,466 

1236 274-500 15.0 2.00 0.216 251,994 

1237 301-322 12.0 2.72 0.297 343,648 

1238 257-274 15.0 1.92 0.222 252,211 

1239 813-811 18.0 3.63 0.567 2,425,822 

1242 6-12 12.0 0.00 0.000 0 

1243 1022-1021 18.0 0.43 0.518 254,877 

1248 825-1160 12.0 0.00 0.000 0 

1249 1021-810 18.0 0.35 0.619 257,031 

1250 406-407 10.0 1.30 0.102 48,419 
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Peak Loading under Existing Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1251 995-805 18.0 3.61 0.569 2,419,919 

1253 542-544 15.0 1.85 0.498 730,933 

1254 649-543 15.0 1.85 0.499 730,240 

1257 543-542 15.0 1.76 0.519 732,021 

1258 704-705 10.0 1.41 0.332 144,682 

1259 200-209 15.0 1.82 0.231 252,651 

1260 805-807 18.0 3.58 0.574 2,424,804 

1262 1023-1022 18.0 1.31 0.225 251,696 

1263 807-814 18.0 3.61 0.570 2,425,586 

1264 811-812 18.0 3.53 0.581 2,426,503 

1266 510-521 15.0 1.99 0.217 251,508 

1267 401-404 10.0 0.99 0.075 22,559 

1268 533-535 15.0 2.04 0.211 250,069 

1270 222-247 15.0 2.02 0.214 252,562 

1272 979-958 8.0 (N/A) (N/A) (N/A) 

1273 700-701 10.0 1.40 0.244 93,247 

1274 407-700 10.0 1.48 0.123 60,254 

1275 703-704 10.0 1.51 0.306 137,686 

1276 521-532 15.0 1.99 0.216 251,099 

1277 532-533 15.0 1.93 0.221 250,606 

1278 247-257 15.0 1.97 0.219 252,415 

1297 701-702 10.0 1.52 0.272 118,367 

1301 234-260 15.0 2.82 0.479 1,057,690 

1305 322-343 12.0 2.61 0.336 391,736 

1306 405-406 10.0 1.26 0.106 40,804 

1319 806-OF1 18.0 6.70 0.385 2,712,899 

1466 CO-2 24.0 0.71 0.005 19,714 
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Hydraulic Model Output for Average Loading under Build-Out Conditions 

Average Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

662 517-518 15.0 3.14 0.367 829,215 

663 351-349 10.0 3.23 0.247 220,508 

664 810-1020 18.0 1.11 0.753 1,021,213 

666 1158-353 10.0 1.51 0.144 52,512 

667 1116-653 10.0 2.21 1.000 780,136 

670 994-800 18.0 3.51 0.526 2,138,936 

671 812-1020 18.0 2.32 0.769 2,183,555 

672 233-234 8.0 1.37 0.126 58,393 

674 535-547 18.0 2.31 0.119 177,526 

682 1077-1034 10.0 2.72 0.204 176,967 

683 702-703 10.0 2.28 0.274 178,936 

684 541-548 15.0 1.63 0.664 914,783 

686 959-WetWell 8.0 0.60 0.021 3,909 

687 544-548 15.0 2.78 0.477 1,038,277 

694 1076-1077 10.0 1.41 0.162 52,327 

695 1076-1033 15.0 0.00 0.312 626 

696 958-959 8.0 (N/A) (N/A) (N/A) 

702 1075-1033 10.0 1.57 0.501 277,843 

703 1077.5-1077 10.0 1.72 0.262 126,815 

710 1034-1075 10.0 2.82 0.225 178,038 

713 808-806 18.0 5.05 0.544 3,206,087 

723 20-200 15.0 2.30 0.155 180,128 

732 300-301 12.0 2.19 0.271 244,307 

737 534-877 15.0 3.46 0.364 902,011 

753 504-506 15.0 2.74 0.390 786,853 

761 308-310 10.0 1.45 0.257 103,986 

774 513-517 15.0 2.60 0.420 820,538 

780 337-351 10.0 1.46 0.359 166,220 

790 949-1076.5 10.0 1.06 0.198 52,327 

791 503-504 15.0 2.92 0.367 770,608 

797 506-513 15.0 2.38 0.443 806,637 

802 1031-1030 18.0 1.83 0.290 503,641 

805 1024-1023 18.0 2.47 0.388 1,011,416 

809 355-354 10.0 1.09 0.133 30,346 

814 547-994 18.0 3.70 0.504 2,137,836 

815 949-949.5 8.0 0.93 0.283 48,925 

822 918-547 15.0 3.62 0.653 1,988,112 

832 356-355 10.0 0.99 0.086 17,584 

836 145-300 12.0 1.90 0.299 242,614 
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Average Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

851 1030-1029 18.0 1.67 0.333 556,203 

858 800-801 18.0 3.40 0.541 2,140,424 

883 877-884 15.0 3.00 0.407 908,790 

884 1101-1088 10.0 1.04 0.095 18,218 

890 801-802 18.0 3.37 0.545 2,143,963 

895 1032-1031 18.0 1.69 0.290 464,563 

896 951-1079 10.0 1.26 0.287 105,410 

897 1088-1085 10.0 0.98 0.171 39,127 

899 999-995 18.0 3.10 0.586 2,156,645 

903 1106-1101 10.0 0.72 0.041 6,209 

904 1078-1077.5 10.0 1.26 0.324 124,661 

914 1079-1078 10.0 1.24 0.313 117,506 

926 404-405 10.0 1.30 0.230 79,590 

927 1080-951 10.0 1.11 0.279 89,217 

929 960-959 8.0 (N/A) (N/A) (N/A) 

930 884-541 15.0 2.36 0.491 914,194 

939 1085-1080 10.0 0.99 0.248 67,215 

941 1020-808 18.0 3.62 0.722 3,200,995 

945 802-999 18.0 3.54 0.524 2,149,183 

984 641-645 10.0 1.36 0.420 190,257 

987 1075-1032 18.0 1.65 0.293 458,285 

990 1028-1027 18.0 1.66 0.399 705,270 

1020 1025-1024 18.0 2.27 0.407 992,501 

1022 1029-1028 18.0 1.48 0.396 623,744 

1023 1027-1026 18.0 1.87 0.394 780,117 

1024 855-918 15.0 3.43 0.681 1,975,770 

1025 1026-1025 18.0 2.32 0.359 858,198 

1055 864-534 15.0 2.76 0.427 891,830 

1056 656-655 10.0 2.00 0.869 651,702 

1074 650-649 10.0 2.25 0.983 789,679 

1077 266-503 15.0 2.66 0.385 750,165 

1081 705-707 10.0 1.12 0.477 186,272 

1086 654-1116 10.0 1.96 1.000 691,629 

1092 306-317 10.0 1.68 0.284 138,096 

1097 651-650 10.0 2.24 1.000 790,602 

1098 500-510 15.0 1.78 0.184 179,339 

1109 652-651 10.0 2.23 1.000 787,563 

1110 243-238 15.0 2.23 0.368 589,686 

1112 235-234 15.0 2.10 0.400 624,090 

1113 653-652 10.0 2.22 1.000 781,648 

1115 317-329 10.0 1.54 0.321 149,809 
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Average Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1117 345-343 12.0 1.56 0.388 284,583 

1119 146-145 10.0 1.30 0.247 88,046 

1120 352-349 12.0 0.61 0.008 8,863 

1122 518-524 15.0 2.91 0.391 837,468 

1129 329-337 10.0 1.46 0.352 162,084 

1132 347-345 12.0 2.13 0.304 277,775 

1133 644-643 10.0 1.02 0.276 80,463 

1134 658-641 10.0 1.41 0.361 162,311 

1135 531-864 15.0 2.95 0.400 873,550 

1136 310-307 10.0 1.46 0.278 116,770 

1137 646-649 10.0 1.14 0.531 216,558 

1141 642-658 10.0 1.34 0.330 136,121 

1143 643-642 10.0 1.19 0.306 108,830 

1147 260-266 15.0 2.82 0.360 726,638 

1148 238-235 15.0 2.30 0.366 605,217 

1151 524-531 15.0 2.88 0.399 853,027 

1155 348-347 12.0 1.36 0.406 262,896 

1169 349-348 12.0 1.96 0.291 241,050 

1172 354-1158 10.0 0.95 0.192 45,052 

1177 655-654 10.0 1.96 0.927 669,327 

1180 343-243 15.0 2.40 0.342 574,218 

1182 307-306 10.0 1.51 0.281 122,788 

1196 657-656 10.0 2.04 0.825 633,662 

1206 645-646 10.0 1.51 0.408 203,822 

1209 706-657 10.0 2.03 0.821 627,657 

1212 12-20 12.0 0.00 0.000 0 

1219 545-855 15.0 3.60 0.650 1,963,150 

1221 353-351 10.0 1.07 0.206 55,959 

1227 707-706 10.0 2.19 0.757 626,831 

1231 209-222 15.0 1.80 0.184 180,134 

1232 548-545 15.0 3.49 0.663 1,945,516 

1235 814-813 18.0 3.47 0.539 2,183,305 

1236 274-500 15.0 1.77 0.186 179,544 

1237 301-322 12.0 2.45 0.257 253,172 

1238 257-274 15.0 1.70 0.191 179,746 

1239 813-811 18.0 3.53 0.532 2,183,351 

1242 6-12 12.0 0.00 0.000 0 

1243 1022-1021 18.0 1.34 0.629 1,012,080 

1248 825-1160 12.0 0.00 0.000 0 

1249 1021-810 18.0 1.18 0.700 1,011,057 

1250 406-407 10.0 1.67 0.293 144,054 
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Average Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1251 995-805 18.0 3.51 0.532 2,167,317 

1253 542-544 15.0 2.07 0.592 1,011,073 

1254 649-543 15.0 1.99 0.589 969,291 

1257 543-542 15.0 1.92 0.616 983,146 

1258 704-705 10.0 1.54 0.372 184,508 

1259 200-209 15.0 1.61 0.198 180,143 

1260 805-807 18.0 3.48 0.538 2,178,094 

1262 1023-1022 18.0 1.97 0.460 1,012,607 

1263 807-814 18.0 3.51 0.535 2,183,409 

1264 811-812 18.0 3.42 0.546 2,183,614 

1266 510-521 15.0 1.76 0.186 179,100 

1267 401-404 10.0 1.36 0.142 41,731 

1268 533-535 15.0 1.81 0.182 177,769 

1270 222-247 15.0 1.79 0.184 180,072 

1272 979-958 8.0 (N/A) (N/A) (N/A) 

1273 700-701 10.0 1.76 0.312 165,260 

1274 407-700 10.0 1.69 0.296 147,457 

1275 703-704 10.0 1.67 0.347 181,905 

1276 521-532 15.0 1.76 0.186 178,711 

1277 532-533 15.0 1.71 0.189 178,255 

1278 247-257 15.0 1.74 0.188 179,943 

1297 701-702 10.0 1.78 0.326 177,680 

1301 234-260 15.0 2.50 0.381 693,271 

1305 322-343 12.0 2.34 0.286 279,561 

1306 405-406 10.0 1.59 0.277 126,475 

1319 806-OF1 18.0 7.01 0.422 3,208,749 

1466 CO-2 24.0 0.63 0.005 11,413 
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Hydraulic Model Output for Peak Loading under Build-Out Conditions 

Peak Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

662 517-518 15.0 2.91 0.298 575,462 

663 351-349 10.0 2.36 0.200 133,012 

664 810-1020 18.0 0.91 0.880 967,857 

666 1158-353 10.0 1.58 0.191 74,305 

667 1116-653 10.0 5.52 1.000 1,945,774 

670 994-800 18.0 3.65 0.632 2,773,694 

671 812-1020 18.0 2.80 0.965 3,162,367 

672 233-234 8.0 0.82 0.069 11,947 

674 535-547 18.0 2.28 0.118 173,327 

682 1077-1034 10.0 1.18 0.108 30,031 

683 702-703 10.0 2.57 1.000 907,391 

684 541-548 15.0 0.81 0.857 586,975 

686 959-WetWell 8.0 0.52 0.005 552 

687 544-548 15.0 3.56 0.664 1,990,385 

694 1076-1077 10.0 0.70 0.033 7,389 

695 1076-1033 15.0 0.00 0.206 88 

696 958-959 8.0 (N/A) (N/A) (N/A) 

702 1075-1033 10.0 1.41 0.384 176,106 

703 1077.5-1077 10.0 1.05 0.111 22,605 

710 1034-1075 10.0 1.22 0.116 30,188 

713 808-806 18.0 5.41 0.666 4,373,143 

723 20-200 15.0 2.26 0.153 173,797 

732 300-301 12.0 2.33 0.295 292,517 

737 534-877 15.0 3.03 0.292 585,476 

753 504-506 15.0 2.49 0.331 569,825 

761 308-310 10.0 0.95 0.127 24,781 

774 513-517 15.0 2.31 0.351 574,213 

780 337-351 10.0 0.94 0.233 58,832 

790 949-1076.5 10.0 0.73 0.041 7,386 

791 503-504 15.0 2.66 0.314 567,785 

797 506-513 15.0 2.11 0.374 572,364 

802 1031-1030 18.0 1.42 0.208 243,524 

805 1024-1023 18.0 1.92 0.276 491,343 

809 355-354 10.0 0.71 0.196 34,505 

814 547-994 18.0 3.98 0.580 2,735,091 

815 949-949.5 8.0 0.79 0.071 6,904 

822 918-547 15.0 3.89 0.780 2,585,053 

832 356-355 10.0 0.62 0.184 27,775 

836 145-300 12.0 2.02 0.326 289,419 
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Peak Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

851 1030-1029 18.0 1.36 0.233 275,378 

858 800-801 18.0 3.65 0.638 2,806,816 

883 877-884 15.0 2.63 0.324 586,404 

884 1101-1088 10.0 0.84 0.066 8,451 

890 801-802 18.0 3.66 0.647 2,861,137 

895 1032-1031 18.0 1.29 0.205 217,588 

896 951-1079 10.0 0.69 0.134 19,584 

897 1088-1085 10.0 0.76 0.085 11,021 

899 999-995 18.0 3.41 0.708 2,951,931 

903 1106-1101 10.0 0.69 0.038 4,350 

904 1078-1077.5 10.0 0.63 0.156 22,301 

914 1079-1078 10.0 0.64 0.150 21,291 

926 404-405 10.0 1.21 1.000 424,868 

927 1080-951 10.0 0.67 0.126 17,301 

929 960-959 8.0 (N/A) (N/A) (N/A) 

930 884-541 15.0 1.64 0.461 587,082 

939 1085-1080 10.0 0.69 0.109 14,447 

941 1020-808 18.0 3.94 0.865 4,132,607 

945 802-999 18.0 3.79 0.637 2,912,899 

984 641-645 10.0 0.57 0.202 29,161 

987 1075-1032 18.0 1.24 0.203 206,644 

990 1028-1027 18.0 1.29 0.284 343,634 

1020 1025-1024 18.0 1.79 0.288 488,662 

1022 1029-1028 18.0 1.15 0.283 306,640 

1023 1027-1026 18.0 1.43 0.282 377,089 

1024 855-918 15.0 3.63 0.839 2,583,318 

1025 1026-1025 18.0 1.85 0.251 414,757 

1055 864-534 15.0 2.43 0.343 584,088 

1056 656-655 10.0 5.65 1.000 1,990,539 

1074 650-649 10.0 5.53 1.000 1,948,566 

1077 266-503 15.0 2.43 0.330 556,877 

1081 705-707 10.0 2.85 1.000 1,004,614 

1086 654-1116 10.0 5.52 1.000 1,946,879 

1092 306-317 10.0 1.10 0.199 54,841 

1097 651-650 10.0 5.52 1.000 1,947,730 

1098 500-510 15.0 1.76 0.182 173,907 

1109 652-651 10.0 5.52 1.000 1,946,122 

1110 243-238 15.0 2.10 0.334 488,289 

1112 235-234 15.0 1.95 0.355 493,434 

1113 653-652 10.0 5.52 1.000 1,944,627 

1115 317-329 10.0 1.00 0.217 56,504 
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Peak Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1117 345-343 12.0 1.33 0.311 178,686 

1119 146-145 10.0 0.99 0.130 26,904 

1120 352-349 12.0 0.73 0.112 22,731 

1122 518-524 15.0 2.60 0.323 576,550 

1129 329-337 10.0 0.95 0.231 58,235 

1132 347-345 12.0 1.82 0.247 177,416 

1133 644-643 10.0 0.66 0.112 14,409 

1134 658-641 10.0 0.62 0.174 25,696 

1135 531-864 15.0 2.61 0.324 581,573 

1136 310-307 10.0 0.75 0.177 31,654 

1137 646-649 10.0 0.10 1.000 35,683 

1141 642-658 10.0 0.65 0.153 22,088 

1143 643-642 10.0 0.65 0.134 18,319 

1147 260-266 15.0 2.56 0.307 528,846 

1148 238-235 15.0 2.16 0.329 490,383 

1151 524-531 15.0 2.57 0.327 578,750 

1155 348-347 12.0 1.17 0.337 175,328 

1169 349-348 12.0 1.73 0.250 172,290 

1172 354-1158 10.0 0.86 0.228 52,159 

1177 655-654 10.0 5.52 1.000 1,947,748 

1180 343-243 15.0 2.27 0.315 486,055 

1182 307-306 10.0 0.84 0.182 36,836 

1196 657-656 10.0 5.65 1.000 1,993,669 

1206 645-646 10.0 0.09 1.000 33,387 

1209 706-657 10.0 5.65 1.000 1,991,333 

1212 12-20 12.0 0.00 0.000 0 

1219 545-855 15.0 3.76 0.809 2,581,566 

1221 353-351 10.0 1.15 0.240 74,808 

1227 707-706 10.0 5.63 1.000 1,984,824 

1231 209-222 15.0 1.78 0.181 173,928 

1232 548-545 15.0 3.68 0.826 2,579,000 

1235 814-813 18.0 3.79 0.669 3,079,816 

1236 274-500 15.0 1.75 0.183 173,944 

1237 301-322 12.0 2.60 0.279 301,276 

1238 257-274 15.0 1.68 0.188 173,973 

1239 813-811 18.0 3.85 0.664 3,100,262 

1242 6-12 12.0 0.00 0.000 0 

1243 1022-1021 18.0 0.67 0.726 593,218 

1248 825-1160 12.0 0.00 0.000 0 

1249 1021-810 18.0 0.61 0.825 617,112 

1250 406-407 10.0 1.82 1.000 643,087 
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Peak Loading under Build-Out Conditions 

ID Label Diameter (in.) Max Velocity (fps) Max d/D Max Flow (mgd) 

1251 995-805 18.0 3.80 0.653 3,005,548 

1253 542-544 15.0 2.65 0.897 1,987,074 

1254 649-543 15.0 2.49 1.000 1,975,319 

1257 543-542 15.0 2.50 1.000 1,983,362 

1258 704-705 10.0 2.81 1.000 991,682 

1259 200-209 15.0 1.59 0.195 173,852 

1260 805-807 18.0 3.77 0.666 3,050,310 

1262 1023-1022 18.0 1.26 0.401 538,263 

1263 807-814 18.0 3.81 0.664 3,073,512 

1264 811-812 18.0 3.66 0.702 3,132,653 

1266 510-521 15.0 1.74 0.184 173,830 

1267 401-404 10.0 0.57 1.000 199,221 

1268 533-535 15.0 1.79 0.180 173,414 

1270 222-247 15.0 1.77 0.182 173,969 

1272 979-958 8.0 (N/A) (N/A) (N/A) 

1273 700-701 10.0 2.35 1.000 827,231 

1274 407-700 10.0 2.00 1.000 704,847 

1275 703-704 10.0 2.69 1.000 949,697 

1276 521-532 15.0 1.74 0.184 173,715 

1277 532-533 15.0 1.69 0.187 173,573 

1278 247-257 15.0 1.72 0.185 173,987 

1297 701-702 10.0 2.59 1.000 912,957 

1301 234-260 15.0 2.27 0.324 506,971 

1305 322-343 12.0 2.41 0.298 305,039 

1306 405-406 10.0 0.89 1.000 314,182 

1319 806-OF1 18.0 7.65 0.509 4,473,705 

1466 CO-2 24.0 2.03 0.143 363,392 
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Appendix V: CCTV Assessment 
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The table below summarizes the recommendations for mitigation based on review of CCTV. 

Pipe diameters are given in inches.  Recommended mitigation is given in feet. 
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  03-6008_03-6007_10/30/2009_D Hot Spot 8 0 30 0 

  03-6009_03-6008_10/30/2009_U Hot Spot 8 0 0 165 

  03-7004_03-7001_10/30/2009_D Hot Spot 8 324 0 6 

  03-7009_03-7004_10/30/2009_D Hot Spot 8 0 0 338 

  03-7014_03-7009_10/29/2009_D Hot Spot 8 162 0 0 

  03-7019_03-7014_10/29/2009_U Hot Spot 8 0 0 340 

  04-8004_04-8003_10/28/2009_U Hot Spot 8 375 0 0 

  04-8005_04-8003_10/28/2009_D Hot Spot 8 290 0 0 

  05-4006_05-4001_10/26/2009_D Hot Spot 8 0 19 0 

06-1006_06-1005_8/23/2017 11:10 Hot Spot 8 0 20 0 

  06-4001_06-0015_10/30/2009_D Hot Spot 8 0 0 367 

  06-4015_06-4001_10/30/2009_D Hot Spot 8 0 35 0 

  06-5001_06-0015_10/30/2009_D Hot Spot 8 21 0 0 

  06-5002_06-5001_10/30/2009_U Hot Spot 8 0 0 176 

07-0002_07-0001_7/15/2013 15:47 Hot Spot 12 0 0 410 

  07-0004_07-0003_10/27/2009_D Hot Spot 12 220 0 0 

  07-0005_07-0004_10/27/2009_D Hot Spot 10 0 0 340 

  07_0006_07_0005_9/14/2015_11:40 Hot Spot 8 0 0 330 

  07-2001_07-0006_10/27/2009_U Hot Spot 8 284 40 0 

  07-4002_07-4001_10/27/2009_D Hot Spot 8 0 0 216 

  07-4003_07-4002_10/27/2009_U Hot Spot 8 162 0 0 

  07_4004_07_4002_9/11/2015_16:27 Hot Spot 8 0 0 447 

  03-6007_03-0013_10/30/2009_D Hot Spot 8 0 3 0 

  03_8004_03_8003_9/14/2015_11:26 Hot Spot 8 0 0 250 

  03_8003_03_8002_9/14/2015_11:26 Hot Spot 8 0 0 350 

  03-5001_03-0011_11/9/2011_549.299988_D Hot Spot 6 0 0 531 

  03-5003_03-5001_11/9/2011_393.100006_D Hot Spot 6 0 0 400 

  03-5005_03-5003_11/9/2011_410.100006_D Hot Spot 6 0 0 400 

  03-7022_03-7019_11/9/2011_430.100006_D Hot Spot 6 0 0 420 

  03-7023_03-7022_11/9/2011_430.100006_D Hot Spot 6 0 0 430 

  03-7024_03-7023_11/8/2011_596.299988_D Hot Spot 6 0 0 591 

  04-0001_03-0025_7/15/2013_15:47 Hot Spot 12 0 0 320 

  04-7002_04-7001_10/28/2009_U Hot Spot 8 0 0 294 

03-5006_03-5005 Hot Spot 6 0 0 140 
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  04_4001_04_0005_9/14/2015_11:26 Old Concrete 8 0 0 338 

  04_4002_04_4001_9/14/2015_11:26 Old Concrete 8 0 0 342 

  04_4003_04_4002_9/14/2015_11:26 Old Concrete 8 333 0 0 

  04_4004_04_4003_9/14/2015_11:26 Old Concrete 8 0 0 294 

  04_5001_04_0006_9/14/2015_11:26 Old Concrete 8 0 0 340 

  04_5002_04_5001_9/14/2015_11:26 Old Concrete 8 345 60 0 

  04_5003_04_5002_9/14/2015_11:26 Old Concrete 8 0 0 330 

  04_5004_04_5003_9/14/2015_11:26 Old Concrete 8 0 0 275 

  04_6002_04_6002A_9/14/2015_11:26 Old Concrete 8 0 0 342 

  04_6002A_04_6001_9/14/2015_11:26 Old Concrete 8 0 0 336 

  04_6003_04_6002_9/14/2015_11:26 Old Concrete 8 333 34 0 

  04_6004_04_6003_9/14/2015_11:26 Old Concrete 8 0 12 0 

  04_8009_04_8008_9/14/2015_11:26 Old Concrete 8 425 3 0 

  04_8014_04_8013_9/14/2015_11:26 Old Concrete 8 0 0 280 

  04_8015_04_8014_9/14/2015_11:26 Old Concrete 8 0 0 454 

  04_8017_04_8016_9/14/2015_11:26 Old Concrete 8 0 0 640 

  04-8006_04-8005_12/2/2010_U Old Concrete 8 120 0 0 

  04-8007_04-8005_12/2/2010_U Old Concrete 8 133 9 0 

  04-8008_04-8003_12/1/2010_D Old Concrete 8 0 0 327 

  04-8011_04-8010_12/2/2010_U Old Concrete 8 119 6 0 

  04-8012_04-8010_12/2/2010_U Old Concrete 8 108 0 0 

  04-8013_04-8008_12/1/2010_U Old Concrete 8 0 0 161 

  04-8016_04-8013_12/1/2010_D Old Concrete 8 210 0 0 

  04-8018_04-8017_12/1/2010_U Old Concrete 8 260 20 0 

  04-8019_04-8018_12/2/2010_U Old Concrete 8 350 40 0 

  07_4005_07_4004_9/11/2015_16:27 Old Concrete 8 0 0 600 

  07-0007_07-0006_11/30/2010_D Old Concrete 8 0 0 160 

  07-0008_07-0007_11/30/2010_U Old Concrete 8 0 0 340 

  07-0009_07-0008_11/30/2010_U Old Concrete 8 0 0 158 

  07-2003_07-2001_11/30/2010_D Old Concrete 8 0 0 332 

  07_2004_07_2003_9/11/2015_16:27 Old Concrete 8 615 23 0 

  07-2005_07-2003_11/30/2010_D Old Concrete 8 0 0 331 

  07-2008_07-2007_11/30/2010_U Old Concrete 8 0 0 335 

  07-3001_07-0007_11/30/2010_U Old Concrete 8 0 0 252 

  07_3002_07_0008_9/14/2015_11:26 Old Concrete 8 185 0 0 

  07-4001_07-0009_11/30/2010_U Old Concrete 8 0 0 53 

  07_2002_07_2001_9/11/2015_16:27 Old Concrete 8 0 0 614 

  04-8001_04-0010_11/2/2009_D Old Concrete 8 0 0 150 
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  04-8002_04-8001_10/28/2009_D Old Concrete 8 0 0 200 

  03-9001_03-0022_10/29/2009_D Old Concrete 8 0 0 430 

  04-7001_04-0010_10/28/2009_D Old Concrete 8 324 82 0 

  04-8003_04-8002_10/28/2009_D Old Concrete 8 192 10 0 

06_4016_06_4015_8/10/2016_10:34 Quick Rating 5 8 332 30 0 

07-1004_07-1003_10/27/2009_D Quick Rating 5 8 0 0 443 

07-2014_07-2012_7/15/2013_14:42 Quick Rating 5 8 0 6 0 

03_9004_03_9003_9/14/2015_11:26 Quick Rating 5 8 0 3 0 

01-4001_01-0015_8/21/2012_13:15 Quick Rating 5 8 0 0 0 

03_6017_03_6016_8/10/2016_10:34 Quick Rating 5 8 0 3 0 

03_7003_03_7002_8/10/2016_10:34 Quick Rating 5 6 6 0 0 

03_7005_03_7004_8/10/2016_10:34 Quick Rating 5 8 0 9 0 

03_7012_03_7013_8/10/2016_10:34 Quick Rating 5 8 304 6 0 

03_7013_03_7014_8/10/2016_10:34 Quick Rating 5 8 0 70 0 

03_7016_03_7015_8/10/2016_10:34 Quick Rating 5 8 307 0 0 

03_7020_03_7019_8/10/2016_10:34 Quick Rating 5 8 305 0 0 

03_7021_03_7020_8/10/2016_10:34 Quick Rating 5 8 306 3 0 

06_3002_06_3001_8/10/2016_10:34 Quick Rating 5 8 302 0 0 

06_3004_06_3001_8/10/2016_10:34 Quick Rating 5 8 343 0 0 

06_4019_06_4015_8/23/2017_11:10 Quick Rating 5 8 0 0 381 

06_5004_06_5003_8/10/2016_10:34 Quick Rating 5 8 0 0 315 

07_2006_07_2005_9/11/2015_16:27 Quick Rating 5 8 620 0 0 

03_8008_03_8007_8/23/2017_11:10 Quick Rating 5 8 0 0 300 

03-6003_03-0013_11/10/2011_690.5_D Quick Rating 5 8 0 0 640 

03-6004_03-6003_11/10/2011_589.099976_D Quick Rating 5 8 0 0 667 

03-6022_03-6023_11/11/2011_201.600006_U Quick Rating 5 8 0 0 192 

03-7026_03-7025_11/8/2011_579.200012_D Quick Rating 5 8 0 0 591 

04-1000_04-1001_11/9/2011_594.299988_U Quick Rating 5 6 0 0 341 

06-4023_06-4024_11/8/2011_600.799988_U Quick Rating 5 6 0 0 624 

09-5011_09-5010_12/2/2010_U Quick Rating 5 8 0 0 107 

  03-8014_03-8013_11/2/2009_D Quick Rating 4 8 0 66 0 

  05-4001_05-0017_10/26/2009_D Quick Rating 4 8 0 35 0 

  07-1003_07-1002_10/26/2009_D Quick Rating 4 8 308 42 0 

  03-7010_03-7009_10/29/2009_D Quick Rating 4 8 306 0 0 

  07-1002_07-1001_10/26/2009_D Quick Rating 4 8 0 0 193 

  03-8002_03-8007_10/29/2009_D Quick Rating 4 8 0 0 318 

  09-0012_09-0011_11/2/2009_D Quick Rating 4 10 0 46 0 

  07-1005_07-1004_10/26/2009_D Quick Rating 4 8 498 93 0 
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  07-1006_07-1005_10/26/2009_U Quick Rating 4 8 0 0 488 

  09-0016_09-0015_10/30/2009_U Quick Rating 4 10 0 0 640 

  03-2002_03-2001_10/30/2009_U Quick Rating 4 8 0 42 0 

  07-1007_07-1006_10/26/2009_U Quick Rating 4 8 0 0 500 

  03-8018_03-8015_10/28/2009_U Quick Rating 4 8 0 0 165 

  05-2002_05-2001_10/26/2009_U Quick Rating 4 8 0 0 154 

  07-2007_07-2005_11/30/2010_D Quick Rating 4 8 0 0 195 

  07-1018_07-1009_12/1/2010_D Quick Rating 4 8 170 34 0 

  07-1021_07-1020_12/1/2010_D Quick Rating 4 8 400 0 0 

  07-1015_07-1014_12/1/2010_D Quick Rating 4 8 85 0 0 

  07-1019_07-1018_12/1/2010_D Quick Rating 4 8 323 64 0 

  07-1016_07-1017_12/1/2010_D Quick Rating 4 8 309 0 0 

  07-1011_07-1010_12/1/2010_D Quick Rating 4 8 327 0 0 

  07-1022_07-1021-a_12/1/2010_D Quick Rating 4 8 313 63 0 

  07-1011_07-1012_12/1/2010_D Quick Rating 4 8 422 6 0 

  07-1024_07-1023_12/1/2010_U Quick Rating 4 8 0 0 241 

  04-8010_04-8008_12/1/2010_U Quick Rating 4 8 0 0 287 

  07-1010_07-1018_12/1/2010_U Quick Rating 4 8 329 83 0 

  07-1020_07-1019_12/1/2010_U Quick Rating 4 8 0 0 400 

  07-1012_07-1013_12/1/2010_U Quick Rating 4 8 280 0 0 

  03-6002_03-6001_11/10/2011_645.5_D Quick Rating 4 6 0 0 645.5 

  03-6001_03-0012_11/10/2011_644.200012_ Quick Rating 4 6 0 0 644.2 

  03-6005_03-0015_11/10/2011_643.400024_ Quick Rating 4 6 0 0 643.4 

  04-1010_04-1009_11/11/2011_337.299988_ Quick Rating 4 6 0 0 337.3 

  04-1009_04-1005_11/11/2011_337_D Quick Rating 4 6 0 0 337 

  04-1004_04-1003_11/11/2011_610.599976_ Quick Rating 4 6 0 0 610.6 

  03-9007_03-9006_11/11/2011_316.799988_ Quick Rating 4 6 0 0 316.8 

  03-6014_03-0017_11/11/2011_645.900024_ Quick Rating 4 6 0 0 645.9 

  02-0002_02-0001_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  02-0004_02-0003_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0001_01-0000_8/21/2012_13:15 Quick Rating 4 18 0 0 99 

  01-0002_01-0001_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0004_01-0003_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0005_01-0004_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0006_01-0005_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0007_01-0006_8/21/2012_13:15 Quick Rating 4 18 0 0 500 

  01-0008_01-0007_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0009_01-0008_8/21/2012_13:15 Quick Rating 4 18 0 0 0 
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  01-0011_01-0010_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  02-2001_02-0007_8/21/2012_13:15 Quick Rating 4 8 0 63 0 

  02-2016_02-2015_8/21/2012_13:15 Quick Rating 4 8 0 24 0 

  01-2002_01-2001_8/21/2012_13:15 Quick Rating 4 8 0 0 0 

  01-0012_01-0011_8/21/2012_13:15 Quick Rating 4 18 0 0 274 

  01-0014_01-0013_8/21/2012_13:15 Quick Rating 4 18 0 0 236 

  01-0015_01-0014_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-0016_01-0015_8/21/2012_13:15 Quick Rating 4 18 0 0 0 

  01-4002_01-4001_8/21/2012_13:15 Quick Rating 4 8 0 25 0 

  02-0001_01-0002_8/21/2012_14:27 Quick Rating 4 18 0 0 0 

  01-0003_01-0002_8/21/2012_14:27 Quick Rating 4 18 0 0 0 

  07-5001_07-0002_7/15/2013_15:47 Quick Rating 4 6 0 0 335 

  04-0003_04-0002_7/15/2013_15:47 Quick Rating 4 12 0 0 340 

  04-0006_04-0005_7/15/2013_15:47 Quick Rating 4 10 0 0 335 

  07-0001_03-0025_7/15/2013_15:47 Quick Rating 4 12 0 0 696 

  01-2003_01-2002_8/21/2012_13:15U Quick Rating 4 8 0 0 0 

  01-0011A_01-0010_10/24/2014_12:2 Quick Rating 4 18 0 0 0 

  01-0010_01-0009_10/24/2014_12:2 Quick Rating 4 18 0 0 0 

  03_8001_03_0021_9/11/2015_16:27 Quick Rating 4 8 0 0 21 

  03_9011_03_9014_9/14/2015_11:26 Quick Rating 4 8 0 0 147 

  03_9012_03_9011_9/14/2015_11:26 Quick Rating 4 8 0 0 333 

  03_0022_03_0021_9/14/2015_11:26 Quick Rating 4 15 0 0 332 

  03_8002_03_8001_9/14/2015_11:26 Quick Rating 4 8 0 0 315 

  03_8006_03_8005_9/14/2015_11:26 Quick Rating 4 6 0 0 414 

  03_8019_03_8006_9/14/2015_11:26 Quick Rating 4 6 0 0 54 

  06_4023_06_4002A_8/10/2016_10:34 Quick Rating 4 8 345 0 0 

  06_4013_06_4002_8/10/2016_10:34 Quick Rating 4 8 0 5 0 

  06_3007_06_3006_8/10/2016_10:34 Quick Rating 4 8 0 10 0 

  03_6018_03_6017_8/10/2016_10:34 Quick Rating 4 8 340 10 0 

  03_7017_03_7018_8/10/2016_10:34 Quick Rating 4 8 306 14 0 

  06_4002_06_4001_8/23/2017_11:10 Quick Rating 4 8 0 5 0 

  06_1005_06_0008_8/23/2017_11:10 Quick Rating 4 8 0 0 291 

 

  



 

   Arvin 2019 Sewer Master Plan Appendices 
 

 


	20190409 Arvin PS Inspection Report with Appendices.pdf
	20190409 PS Inspection report
	Attachment A
	Attachment B 20190327 PS inspection checklist completed
	Attachment C PS dwgs
	sht1
	sht2
	sht3
	sht6
	sht7
	sht 8
	sht9

	Attachment D A Street Lift Station Submittal




