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ATTACHMENT 3: PROJECT JUSTIFICATION 
This attachment includes the following: 

• Summary of the proposed projects 

• Estimated physical benefits of the projects 

• Justification of how the project is technically feasible 

• Description of how the projects can achieve the claimed level of benfits 

• Explanation as to whether the benefits will be attained through the least cost alternative. 
The Project Summary Table is presented on the following page, followed by individual project sections. 
The supporting documentation for each project is included in an associated appendix at the end of this 
file.  
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Project Summary Table 

 Drought Project Element Orestimba 
Creek 

Recharge 
Project 

Kaljian 
Pumping 
Plant & 

Conveyance 
System 

Non-
potable 
Water 

System, 
Phase III 

Turf 
Removal 
Project 

Ag Drainage 
Recirculation 
and Intertie 
Expansion 

North 
Valley 

Regional 
Recycled 

Water 
Program 

D.1 Provide immediate regional drought preparedness X X X X X X 

D.2 Increase local water supply reliability and the delivery of 
safe drinking water 

X  X X   

D.3 Assist water supplier and regions to implement 
conservation programs and measures that are not 
locally cost-effective 

      

D.4 Reduce water quality conflicts or ecosystem conflicts 
created by the drought 

X X X  X 
X 

 IRWM Project Element       

IR.1 Water Supply reliability, water conservation, and water 
use efficiency 

X X X X X 
X 

IR.2 Stormwater capture, storage, clean-up, treatment, and 
management 

 X     

IR.3 Removal of invasive non-native species, the creation 
and enhancement of wetlands, and the acquisition, 
protection, and restoration of open space and 
watershed lands 

   X   

IR.4 Non-point source pollution reduction, management, 
monitoring 

X    X  

IR.5 Groundwater recharge and management  X      

IR.6 Contaminant and salt removal through reclamation, 
desalting, and other treatment technologies and 

 X X   
X 
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 Drought Project Element Orestimba 
Creek 

Recharge 
Project 

Kaljian 
Pumping 
Plant & 

Conveyance 
System 

Non-
potable 
Water 

System, 
Phase III 

Turf 
Removal 
Project 

Ag Drainage 
Recirculation 
and Intertie 
Expansion 

North 
Valley 

Regional 
Recycled 

Water 
Program 

conveyance of reclaimed water for distribution to users 

IR.7 Water banking, exchange, reclamation, and 
improvement of water quality 

X X   X 
X 

IR.8 Planning and implementation of multipurpose flood 
management programs 

      

IR.9 Watershed protection and management X X   X  

IR.10 Drinking water treatment and distribution       

IR.11 Ecosystem and fisheries restoration and protection      X 
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Orestimba Creek Recharge Project (DPWD/CCID) 

Project Description 
(25 Word) This Project would recharge groundwater with 500 AFY of winter flows and provide the ability 
to convey the banked water back to the DMC system.   

(Expanded) This Project constitutes the first phase of the Orestimba Creek Recharge Project (Project) 
and would include the construction of a 20-acre groundwater banking facility that would allow 
replenishment of 500 acre-feet per year (AFY), on average, using excess surface water flows. The banked 
water will be available for recovery during dry periods through the construction of one 300- foot (ft) 
deep extraction well.  Project water supplies for banking could include raw water from the Central 
California Irrigation District (CCID) and/or Del Puerto Water District (DPWD) irrigation systems, 
Orestimba Creek flows, and excess flows in the Kings River and San Joaquin River.  A 6,600-foot long 
pipeline would also be constructed as part of the Project to connect the Delta-Mendota Canal (DMC) to 
the recharge facilities, providing the ability to convey raw water from the DMC for banking and to return 
recovered water in the canal for distribution to downstream DPWD and CCID growers. 

This Project provides immediate regional drought preparedness by providing necessary infrastructure 
to divert, recharge, store/bank, and recover an average of 500 AFY of raw water in the local 
groundwater basin.  The banked water would be recovered and used during dry periods for irrigation 
and potable supplies (following treatment).  

This Project will increase local water supply reliability and the delivery of safe drinking water by 
banking an average of 500 AFY of winter-month excess surface water flows into the groundwater basin.  
The banked water will improve local groundwater quality by introducing higher-quality surface water 
into the groundwater basin (which has high salinity), and will also augment local groundwater supplies, 
providing a means to improve groundwater basin management to meet demands under varying 
hydrologic conditions.   

This Project will reduce water quality conflicts or ecosystem conflicts created by the drought by 
allowing for the banking of an average of 500 AFY of winter-month excess surface water flows into the 
underlying groundwater basin. The banked water will allow for improved groundwater basin 
management under varying conditions (including current/future drought conditions) and begin the use 
of managed groundwater banking in the Region, expanding conjunctive use capabilities and providing 
supply reliability. 

Expedited funding is needed for this Project to immediately construct the recharge facilities necessary 
to develop this local groundwater bank.  Having these facilities in place by the 2014-2015 winter (and 
beyond) will allow the Region to bank wintertime flows, even if they are short-term in duration.  This 
banking will create an additional local water supply source and improve local groundwater quality that 
has been compromised due to over pumping in response to surface water shortfalls. The proposed 
Project will also improve water delivery flexibility on a regional level and make additional water 
available to DPWD and CCID growers in the summer, helping to reduce demands on the Bay-Delta.  
Absent the additional funding, the Project will likely not be implemented.  This could result in fallowing 
of crops throughout the service area (as is currently being experienced in response to the 2014 drought) 
and increase the threat of die-off of permanent crops. 
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Project Map  
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Project Physical Benefit  
The following physical benefits are claimed for the Project and are listed in the tables below. 

• Increased Local Water Supplies/Reliability 

• Decreased Demands on the Bay-Delta and Other Imported Water Supplies 

• Reduced Energy Usage 

• Reduced Greenhouse Gas Emissions 
 

Benefit #1 – Increased Local Water Supplies/Reliability 

The table below provides information on the benefit of increasing local water supplies and reliability by 
increasing conjunctive use capabilities.  This would be achieved by developing facilities to recharge and 
bank surface waters for recovery during dry periods that would otherwise flow to the Delta and ocean. 
The water that the DPWD and CCID may have at the end of the year or can carry into 2015 will be 
available for recharge as soon as construction is complete.  

 
Table 5 – Annual Project Physical Benefits 

Project Name: DPWD-CCID Orestimba Creek Recharge Project 
Type of Benefit Claimed: Increased Local Supplies /Reliability 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below (column d) show the increase in local water supply 
provided by recharging and banking late fall surface supplies for dry-period recovery 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project 
Change Resulting from Project 

 
2014  0 0 – Award Contract and 

Construction 0 

2015  0 500  500 
2016 - 2045  0  500  500 

Comments: 
• Orestimba Creek Recharge Project, Initial Review of Draft Fatal Flaw Analysis (pages 6-7, attachments 8, 9 

and 10). 
 

Benefit #2 – Reduced Demands on Bay-Delta and Other Imported Water Supplies 

The table below provides information regarding the benefit of reducing demands on the Bay-Delta. This 
Project will increase in local supplies through groundwater banking and recovery, and will lead to a 
direct reduction in DMC imported water demands from the Bay-Delta that would be necessary during 
irrigation months.   
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Table 5 – Annual Project Physical Benefits 

Project Name: DPWD-CCID Orestimba Creek Recharge Project 
Type of Benefit Claimed: Reduced Demands on the Bay-Delta and Other Imported Water Supplies 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The water that is recovered with the Project will reduce demands on 
the Bay-Delta ecosystem and help address the CALFED Bay-Delta Program objectives. The volumes below (column 
d) show the reduction in demands on the Delta. 

(a) (b) (c) (d) 

  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 500 0 – Award Contract and 
Construction 500 

2015 500 500 0 

2016 -2045 500  500 0 

Comments: Orestimba Creek Recharge Project, Initial Review of Draft Fatal Flaw Analysis (pages 6-7, attachments 
8, 9 and 10). 
 

Benefit #3 – Reduced Energy Usage 

The table below provides information regarding energy conservation provided by replacing DMC 
imported water from the Bay-Delta with banked groundwater delivered locally.  Energy benefits were 
estimated by the consultant that prepared this grant application (refer to Secondary Benefits Table for 
details). As estimated, approximately 236 megawatt-hours per year (MWh/year = 1,000 kWh) are 
required for conveyance and pumping of DMC water from the Bay-Delta to the point of diversion.  
Approximately 110 MWh/year will be required by the Project to pump and convey water to the DMC 
leading to a 126 MWh/year energy savings benefit. Over the lifespan of the Project (30 years), this totals 
approximately 3,780 megawatt-hour of reduced energy usage. 
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Table 5 – Annual Project Physical Benefits 
Project Name: DPWD-CCID Orestimba Creek Recharge Project 
Type of Benefit Claimed: Reduced Energy Usage 
Units of the Benefit Claimed: MWh 
Additional Information About this Benefit: Values in the table below (column d) show the amount of energy saved 
from replacing imported water from the Delta with banked groundwater.  

(a) (b) (c) (d) 

  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 236 0 – Award Contract and 
Construction 0 

2015 236 110 126 

2016 -2045 236 110 126 

Comments: Refer to secondary benefits table for details 
 

Benefit #4 – Reduced Greenhouse Gas Emissions 

The Project would avoid greenhouse gas (GHG) emissions generated by the additional energy needed to 
pump and transport imported water from the Bay-Delta through the DMC. This value may be calculated 
by applying a factor of 0.724 pounds of CO2 equivalents per kWh to the number of kWh to convert to 
total metric tons of CO2 equivalents, based on the California Action Registry, General Reporting Protocol. 
By offsetting an average of 500 AFY of DMC imported water demand and creating an average energy 
savings of 126 MWh/y, the Project will avoid GHG emissions of approximately 42 metric tons (MT) of 
CO2 equivalents per year. Over the lifespan of the Project (30 years), this totals approximately 1,260 MT 
of avoided carbon emissions. 

Table 5 – Annual Project Physical Benefits 
Project Name: DPWD-CCID Orestimba Creek Recharge Project 
Type of Benefit Claimed: Reduced Greenhouse Gas Emissions 
Units of the Benefit Claimed: Metric Tons (MT)  
Additional Information About this Benefit: The Project would reduce (column b) greenhouse gas (GHG) emissions 
generated by offsetting imported water with banked groundwater. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 78 0 – Award Contract and 
Construction 0 

2015 78 36 42 
2016-2045 78  36 42 

Comments: 
• California Action Registry, General Reporting Protocol. Version 3.1, (August 2008), Section 3: Document 

used to convert amount of energy saved to a reduction in emissions of CO2 equivalents. Applied a factor 
of 0.724 pounds of CO2 equivalents per kWh and converted the quantity to total tons of CO2 equivalents. 
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Technical Analysis of Physical Benefits Claimed 

Primary Physical Benefit 

Type of Physical Benefit: Increased Local Water Supplies/Reliability  
Amount of Benefit: 500 AFY 
Technical Basis of the 
Project 

 

Orestimba Creek Recharge and Recovery Project, Initial Review of Draft Fatal Flaw 
Analysis (pages 6-7, attachments 8, 9 and 10). 

Recent and Historical 
Conditions that Provide 
Background for the Benefit 
Being Claimed 

Groundwater levels decline during drought years due to diminished recharge and 
additional reliance on groundwater pumping as described on page 6 and shown in 
the last two attachments of the Orestimba Creek Hydrogeology (November 20, 
2013) memorandum.  Banking wet-weather surface waters in the groundwater 
basin provides supplies during dry periods; this Project would provide for the 
banking and eventual recovery of up to 500 AFY, improving local water supply 
reliability. 

Description and Estimates 
of Without-Project 
Conditions 

Without the Project, local growers and municipalities will continue to rely on water 
delivered via the DMC and demands would not be reduced by 500 AFY.  Under 
conditions such as those currently being experienced, water shortages would 
continue, leading to ongoing (and perhaps permanent) crop fallowing and an 
increased risk of permanent crop die-off/removal and associated economic losses. 

Methods Used to Estimate 
the Physical Benefit 

Estimates of physical benefit are based on Orestimba Creek Recharge and Recovery 
Project, Initial Review of Draft Fatal Flaw Analysis (pages 6-7, attachments 8, 9 and 
10). 

New Facilities, Policies, and 
Actions Required to Obtain 
Physical Benefit 

20-acre groundwater recharge facility,  one 300-ft deep groundwater extraction 
well and a 6,600-foot long pipeline connecting recharge and extraction facilities to 
the DMC 

Any Potential Adverse 
Physical Effects 

None identified.  The Project proponent will conduct an Initial Study/Environmental 
Assessment for the Project with the intent to adopt a Negative Declaration. During 
construction, BMPs and environmental assessment recommendations will be 
implemented and monitored to mitigate any short-term construction-related 
impacts. 
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Secondary Physical Benefits (Table 1) 

Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas 
Emissions 

Amount/ Volume and 
Unit: 500 AFY 126 MWh /year  

(MWh = 1,000 kWh) 
42 MT of CO2 

Equivalents/year 

Technical Basis of the 
Project 
 

Based on Orestimba Creek Recharge 
and Recovery Project, Initial Review of 
Draft Fatal Flaw Analysis (pages 6-7, 
attachments 8, 9 and 10). 

Energy calculations were completed by the consultant 
who prepared this grant application using standard 
engineering calculations.   
Equation 
(GPM*FT)/3960*E) = HP 
Where, 
GPM = constant pumping rate over the year in gallons per 
minute (GPM) 
FT = the difference in elevation head in feet (ft) 
E = pump efficiency 
3960 = unit conversion constant 
HP = horsepower 
Multipliers 
HP is converted to kW by multiplying by 0.746 
kW is converted to kWh by multiplying by 8760 hours 
Assumptions 
Elevation head taken from google earth:  from Delta = 
186, from local = 107 (the local elevation head was take 
from google earth and an assumed groundwater surface 
level based on Figure 6 Water Level Map from the 
memorandum Orestimba Creek Hydrogeology (November 
26, 2013) 
Pump efficiency from Delta = 0.65 because of older 
pumps and 0.80 from local new pumps 
 

Basis of energy calculations 
are described in the 
Reduce Energy Column  
 
California Action Registry, 
General Reporting 
Protocol. Version 3.1 
(August 2008):  Section 3: 
Documents converts 
energy saved to a 
reduction in emissions of 
CO2 equivalents 
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Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas 
Emissions 

Amount/ Volume and 
Unit: 500 AFY 126 MWh /year  

(MWh = 1,000 kWh) 
42 MT of CO2 

Equivalents/year 
Recent and Historical 
Conditions that Provide 
Background for the 
Benefit Being Claimed 

Groundwater levels decline during 
drought years due to diminished 
recharge and additional reliance on 
groundwater pumping as described on 
page 6 and shown in the last two 
attachments of the Orestimba Creek 
Hydrogeology (November 20, 2013) 
memorandum.  Banking wet-weather 
surface waters in the groundwater 
basin provides supplies during dry 
periods; this Project would provide for 
the banking and eventual recovery of 
up to 500 AFY, improving local water 
supply reliability. 

The water delivered to the Project site through the DMC 
requires more energy to pump and convey water from 
the Bay-Delta than local groundwater production and 
delivery energy requirements.  

The water delivered to the 
Project site through the 
DMC requires more energy 
to pump and convey water 
from the Bay-Delta than 
local groundwater 
production and delivery 
energy requirements. This 
energy usage results in 
greenhouse gas emissions 
that cause climate change. 

Description and 
Estimates of Without-
Project Conditions 

Without the Project, local water 
suppliers would not be able to bank 
and recover up to 500 AFY of local 
supplies.  In dry/drought conditions, 
this has and will continue to lead crop 
fallowing and increased risk of 
permanent crop die-off. 

Without the project, 236 MWh/year of energy would be 
used to pump and convey imported water in the DMC, 
which is 126 MWh/year more than that required to pump 
and deliver locally-recovered water. 

Without the project, 78 MT 
of CO2 equivalence per 
year would be emitted as a 
result of continued DMC 
pumping and deliveries of 
imported water, which is 
42 MT of CO2 equivalents 
per year more than serving 
local recovered water. 
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Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas 
Emissions 

Amount/ Volume and 
Unit: 500 AFY 126 MWh /year  

(MWh = 1,000 kWh) 
42 MT of CO2 

Equivalents/year 
Methods Used to 
Estimate the Physical 
Benefit 

Based on Orestimba Creek Recharge 
and Recovery Project, Initial Review of 
Draft Fatal Flaw Analysis (pages 6-7, 
attachments 8, 9 and 10). 

The DMC- imported water use volume and corresponding 
locally banked groundwater water volume offset was 
applied to the energy use estimates (contained in 
documents cited above) for pumping and conveyance. 
The difference in energy requirements between the 
Project and imported water supplies was calculated. 

The DMC-imported water 
use volume and 
corresponding locally 
banked groundwater water 
volume offset was applied 
to the energy use 
estimates (contained in 
documents cited above) 
for pumping and 
conveyance. The 
difference in energy 
requirements between the 
Project and imported 
water supplies was 
calculated. 
 
The California Action 
Registry, General 
Reporting Protocol was 
used to correlate the 
amount of energy saved to 
a reduction in emissions of 
CO2 equivalents. 

New Facilities, Policies, 
and Actions Required to 
Obtain Physical Benefit 

20-acre groundwater banking/recharge 
facility,  one 300-ft deep recovery well 
and a 6,000-foot long pipeline 
connecting the banking facilities to the 
DMC 

20-acre groundwater banking/recharge facility,  one 300-
ft deep recovery well and a 6,000-foot long pipeline 
connecting the banking facilities to the DMC 

20-acre groundwater 
banking/recharge facility,  
one 300-ft deep recovery 
well and a 6,000-foot long 
pipeline connecting the 
banking facilities to the 
DMC 
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Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas 
Emissions 

Amount/ Volume and 
Unit: 500 AFY 126 MWh /year  

(MWh = 1,000 kWh) 
42 MT of CO2 

Equivalents/year 
Any Potential Adverse 
Physical Effects 

None identified.  The Project 
proponent will conduct an Initial 
Study/Environmental Assessment for 
the Project with the intent to adopt a 
Negative Declaration. During 
construction, BMPs and environmental 
assessment recommendations will be 
implemented and monitored to 
mitigate any short-term construction-
related impacts. 

None identified.  The Project proponent will conduct an 
Initial Study/Environmental Assessment for the Project 
with the intent to adopt a Negative Declaration. During 
construction, BMPs and environmental assessment 
recommendations will be implemented and monitored to 
mitigate any short-term construction-related impacts. 

None identified.  The 
Project proponent will 
conduct an Initial 
Study/Environmental 
Assessment for the Project 
with the intent to adopt a 
Negative Declaration. 
During construction, BMPs 
and environmental 
assessment 
recommendations will be 
implemented and 
monitored to mitigate any 
short-term construction-
related impacts. 
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Project Analysis / Cost Effectiveness Analysis 
 

Table 6 – Cost Effective Analysis 

Project name: On-Site Recycled Water Retrofits Project 

Question 1 Types of benefits provided as shown in the Annual 
Project Physical Benefits Section (above) 

• Increased Local Water Supplies/ 
Reliability 

• Decreased Demands on the Bay-Delta 
and Other Imported Water Supplies 

• Reduced Energy Usage 
• Reduced GHG Emissions 

 

 
 

Question 2 

Have alternative methods been considered to 
achieve the same types and amounts of physical 
benefits as the proposed project been identified? 

Yes 

If no, why? N/A 

If yes, list the methods (including the proposed 
project) and estimated costs. 

The results of an alternatives analysis are shown 
on page 7 of Orestimba Creek Recharge and 
Recovery Project, Initial Review of Draft Fatal Flaw 
Analysis.  The analysis shows that the least cost 
alternative was selected (Note: In the analysis, 
this was referred to as the “Riddle Existing 
Pipeline”).  The Riddle Existing Pipeline was the 
least expensive at $131 per AF followed by the 
Large Pit alternative at $135 per AF. 

 
Question 3 

If the proposed project is not the least cost 
alternative, why is it the preferred alternative? 
Provide an explanation of any accomplishments of 
the proposed project that are different from the 
alternative project or methods. 

N/A 

Comments:  
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Kaljian Pumping Plant and Conveyance System (SLWD) 

Project Description 
(25 Word) Project will rehabilitate two pumping plants and conveyance pipelines to blend agricultural drain 
water with surface water and create local water supply of 2,300 AFY. 

(Expanded) The Project will rehabilitate the following: Kaljian Pumping Plant, 9,100 feet of the Kaljian Pipeline, 
17,800 feet of the Main Canal, and the Fittje Pump Station to capture, blend and recirculate 2,300 AFY of 
agricultural drain water back into the SLWD irrigation system.  The Kaljian Pumping Plant is located adjacent to 
Charleston Drainage District (CDD). CCD is part of the Grassland Drainage Area (San Joaquin River Restoration 
Program, SJRRP) which collects, treats, and disposes of agricultural drain water in western San Joaquin Valley. 
After being conveyed in a system of canals and pump stations, the agricultural drain water collected from the 
Grassland Drainage Area is managed with a variety of treatment and/or disposal methods, mainly irrigating 
salt-tolerant crops such as the Jose Tall Wheatgrass (i.e., no commercial value for crops). When the capacity of 
the SJRRP is exceeded, excess agricultural drain water bypasses treatment and gets diverted to the Grassland 
Bypass Channel and San Luis Drain to be discharged to the San Joaquin River (SJR).  The bypass protects 
wildlife habitat from constituents in the agricultural drain water. In addition, during storm events, CDD flows 
routinely exceed the capacity of the collection system and drain water spills into the Delta-Mendota Canal 
(DMC), a source of irrigation supply. 

As a result of this Project, this agricultural drain water will be captured, blended with water from the DMC, 
and circulated back into the SLWD irrigation system.  From the Fittje Pump Station, the blended water will be 
conveyed under Interstate-5 to the Relief Canal to serve irrigation customers. This pumping plants and 
conveyance system for this part of the SLWD irrigation system was decommissioned approximately 20 years 
ago with the construction of the San Luis Canal (California Aqueduct) and has not been operational since. 

This Project would reactivate the pumping plant, collect 2,300 AFY of agricultural drain water from the CDD, 
and blend it with Central Valley Project (CVP) water from the DMC. The blended agricultural drain water would 
be conveyed outside the Grassland Drainage Area using the Fittje Pumping Station.  This would eliminate the 
need for treatment at the SJRRP, convey agricultural drain water to areas that are not experiencing overflows, 
and create a new supply source for downstream users at the District’s Improvement District Nos. 1 and 2. 

This Project provides immediate regional drought preparedness by capturing and reusing agricultural drain 
water that was historically discharged for treatment to the SJRRP system or to the SJR. Treatment at SJRRP is 
solely for effluent management purposes and provides no other beneficial use. The Project would provide an 
additional 2,300 AFY of local agricultural water supply in an area that relies on the critical and drought-
diminished Central Valley Project (CVP) system deliveries. The Project can be easily implemented since most of 
the infrastructure is in place, primarily requiring rehabilitation. The Project can be implemented rapidly and 
begin bringing critical local supplies on line by as early December 2015. 

The Project reduces water quality conflicts created by the drought by diverting 2,300 AFY of agricultural drain 
water from the Grassland Drainage Area and the SJRRP system to existing agricultural customers. This Project 
can help to reduce water quality degradation of the SJR. Currently, the agricultural drain water contains high 
total dissolved solids (TDS), selenium and boron concentrations not suitable for agricultural use or riparian 
habitats. The Project will reduce the treatment/maintenance load on the Grass Drainage Area and SJRRP 
system and will reduce the flow of agricultural drain water to the SJR. The Project will also eliminate the 
amount of agricultural drain water that spills to the DMC during storm events. 

Expedited funding is needed for this Project to immediately supplement and diversify SLWD water supply 
with an additional 2,300 AFY of local agricultural water and to offset impacts resulting from 0% CVP deliveries 
to agriculture this year.  
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Project Map  
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Project Physical Benefit  
The following physical benefits are claimed for the Project and listed in the tables below. 

• Increased Local Water Supplies/Reliability 

• Decreased Demands on the Bay-Delta and Other Imported Water Supplies 

• Reduced Energy Usage 

• Reduced Greenhouse Gas Emissions  

• Reduced Load of Boron, Selenium and Total Dissolved Solids (TDS) from the SJR/DMC 

Benefit #1 – Increased Local Water Supplies/Reliability 

The table below provides information on of the benefit of increasing local water supplies and reliability 
by reclaiming 2,300 AFY of water that has historically been treated and managed by the SJRRP and the 
Charleston Drainage District for drainage effluent management only. The 2,300 AFY of local water supply 
currently has no beneficial use. This increase in local agricultural supplies will function as a new local 
source and will be available as soon as construction is complete. It is anticipated that the Project will 
finish construction at the end of 2015, so the local supply benefit is expected to be only 192 AF for that 
year. 

Table 5 – Annual Project Physical Benefits 
Project Name: Kaljian Pumping Plant and Conveyance System 
Type of Benefit Claimed: Increased Local Water Supplies/Reliability 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below (column d) show the increase in local agricultural 
water supply provided by the rehabilitation of the Kaljian conveyance system and drain water blending. 
Construction is not complete until the end of 2015, so partial benefits are shown for that year and full benefits for 
all subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014  0 0 – Award Contract 0 
2015 0 192 - Construction 192 

2016 - 2054  0 2,300 2,300 
Comments: 

• Charleston Drainage District – Historical Flow Characteristics Table. Refer to secondary tables for details. 
 

Benefit #2 – Decreased Demands on the Bay-Delta and Other Imported Water Supplies 

The table below provides information regarding the benefit of reducing demands on the Bay-Delta. The 
increase in local supplies resulting from this Project will help to offset the consistent decline in reliability 
of the CVP allocation the SLWD receives.  At present, SLWD’s contracted volume of CVP water is 125,080 
AF; however, over the last 10 years, the District has received, on average, approximately 65% of its 
contract amount. It is anticipated that the Project will complete construction at the end of 2015, so the 
local supply benefit is expected to be only 192 AF for that year. 
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Table 5 – Annual Project Physical Benefits 

Project Name: Kaljian Pumping Plant and Conveyance System 
Type of Benefit Claimed: Decreased Demands on the Bay-Delta and Other Imported Water Supplies 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The water that is reclaimed with the project will reduce demands on 
the Bay-Delta ecosystem. The volumes below (column d) show the reduction in demands on the Delta. 
Construction is not complete until the end of 2015, so partial benefits are shown for that year and full benefits for 
all subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014  0 0 – Award Contract  0 
2015 0 192 - Construction 192 

2016 - 2055 0  2,300 2,300 
Comments: 

• Charleston Drainage District – Historical Flow Characteristics Table. Refer to secondary benefits table for 
details. 

 

Benefit #3 – Reduced Energy Usage 

The table below provides information regarding energy conservation provided as a result of increased of 
local water supply by blending drain water instead of pumping additional water from the Delta. It is 
estimated that 256 kWh/AF or 588,000 kWh/year of energy will be conserved. Over the 40-year lifespan 
of the Project, this totals 23,520,000 kWh of reduced energy usage. It is anticipated that the Project will 
complete construction at the end of 2015, so the reduced energy benefit is expected to be 49,000 kWh 
for that year. 

 
Table 5 – Annual Project Physical Benefits 

Project Name: Kaljian Pumping Plant and Conveyance System 
Type of Benefit Claimed: Reduced Energy Usage 
Units of the Benefit Claimed: kWh 
Additional Information About this Benefit: Values in column d show the amount of energy saved thorough 
implementation of the Project. Energy saved results from using 2,300 AFY of agricultural drain water instead of 
importing an equivalent amount of water from the Bay-Delta. Construction is not complete until the end of 2015, 
so partial benefits are shown for that year and full benefits for all subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 
2014 1,269,000 1,269,000 – Award Contract 0 
2015 1,269,000 1,220,000 - Construction 49,000 

2016 -2055 1,269,000 681,000 588,000 
Comments: 

Refer to secondary benefits table for details. 
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Benefit #4 – Reduce Greenhouse Gas Emissions 

The Project would avoid greenhouse gas (GHG) emissions resulting from electricity (and its associated 
generation) used in Delta pumping required to convey imported water to the DMC. This value may be 
calculated by applying a factor of 0.724 pounds of CO2 equivalents per kWh and converting to total tons 
of CO2 equivalents, based on the California Action Registry, General Reporting Protocol. By offsetting 
2,300 AFY of imported water and creating an average energy savings of approximately 247 kWh/AF, the 
Project will avoid GHG emissions of approximately 213 metric tons (MT) of CO2 equivalents per year. 
Over the 40-year lifespan of the Project, this totals approximately 8,500 MT of avoided carbon 
emissions. It is anticipated that the Project will complete construction at the end of 2015, so the 
reduced greenhouse gas emissions benefit is expected to be only 18 MT for that year. 

Table 5 – Annual Project Physical Benefits 
Project Name: Kaljian Pumping Plant and Conveyance System 
Type of Benefit Claimed: Reduce Greenhouse Gas Emissions 
Units of the Benefit Claimed: Metric Tons (MT) 
Additional Information About this Benefit: The Project would avoid greenhouse gas (GHG) emissions generated by 
electricity usage required to transport water from the Bay-Delta to the DMC. Construction is not complete until the 
end of 2015, so partial benefits are shown for that year and full benefits for all subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 
2014 459 459 – Award Contract 0 
2015 459 442 - Construction 18 

2016-2055 459 247 213 
Comments: 

• California Action Registry, General Reporting Protocol. Version 3.1, (August 2008), Section 3: Document 
used to convert amount of energy saved to a reduction in emissions of CO2 equivalents. Applied a factor 
of 0.724 pounds of CO2 equivalents per kWh and converted the quantity to total tons of CO2 equivalents. 

 

Benefit #5 –Reduced Total Dissolved Solids (TDS), Selenium and Boron Loads to the San Joaquin 
River/DMC 

The table below provides information on water quality improvements for total dissolved solids (TDS) and 
boron resulting from the capture and recirculation of agricultural drain water that would otherwise 
discharge to the SJR when the capacity of the SJRIP is exceeded.  Based on CCD’s historical flow records, 
approximately 120 AFY of drain water is discharged to the SJR. The values in the table below are based 
on water quality monthly samples from the last three years (April 2011 to April 2014). The samples were 
collected at tile sumps T-2 and SL-2 near Charles Pump Station1 (P-2). Concentration data are provided 
in the reference documents, and the values below are expressed in pounds of constituent per year using 
the following formula:  

  
                                    

𝑙𝑏𝑠
𝑦𝑒𝑎𝑟

=
𝑚𝑔
𝐿

×
8.245 𝑙𝑏𝑠𝑀𝐺

𝑚𝑔
𝐿

× 0.325851
𝑀𝐺
𝐴𝐹
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Table 5 – Annual Project Physical Benefits 

Project Name: Kaljian Pumping Plant and Conveyance System 
Type of Benefit Claimed: Reduced total dissolved solids (TDS), selenium and boron loads to the SJR/DMC 
Units of the Benefit Claimed: pounds (lbs) of constituent 
Additional Information About this Benefit: Values in column (d) quantify the mass of TDS, selenium and boron 
that is not discharge to the SJR and the DMC with implementation of the Project. Construction is not complete 
until the end of 2015, so partial benefits are shown for that year and full benefits for all subsequent years. 

(a)  (b) (c) (d) 
  Physical Benefits 

Year Constituent Without Project With Project Change Resulting from 
Project 

2014 

Boron 1,973 1,973 0 
Selenium 28 28 0 

Total Dissolved 
Solids (TDS) 1,078,352 1,078,352 0 

2015 

Boron 1,973 1,315 658 
Selenium 28 19 9 

Total Dissolved 
Solids (TDS) 1,078,352 718,901 359,451 

2016 -2055 

Boron 1,973 0 1,973 
Selenium 28 0 28 

Total Dissolved 
Solids (TDS) 1,078,352 0 1,078,352 

Comments: 
• Historical Water Quality at Charleston Drainage District Pump Station #2 (Year – Year) – monthly average 

samples of electrical conductivity (EC), selenium and boron were taken. Last 3 years average of sample 
data were used to calculate the benefit. Refer to secondary benefits tables for details. 

• Charleston Drainage District’s Flow Characteristics – Tile Recirculation & Agricultural Drainage. 2014. 
Refer to secondary benefits tables for details. 
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Technical Analysis of Physical Benefits Claimed 

Primary Physical Benefit 

Type of Physical Benefit: Increased Local Water Supplies/Reliability  
Amount of Benefit: 2,300 AFY 

Technical Basis of the 
Project 

 

• Preliminary Project Assessment of the Kaljian Conveyance System 
Rehabilitation, Provost & Pritchard Consulting Group, June 16, 2014, Table: 
Option A 50 cfs Minimal Impact to Crops. 

• Charleston Drainage District’s Flow Characteristics – Tile Recirculation & 
Agricultural Drainage. 2014 
 

Recent and Historical 
Conditions that Provide 
Background for the Benefit 
Being Claimed 

The Project would provide an additional 2,300 AFY of local agricultural water supply 
to an area that relies on the critical and drought diminished CVP water delivery 
system. On average, CVP deliveries have been approximately 65% of contracted 
amounts under normal water year conditions. 

Description and Estimates 
of Without-Project 
Conditions 

Without the Project, the SLWD would not be able to make use of 2,300 AFY of 
additional local supplies as the agricultural drain water (effluent) will be managed 
by the CCD recirculation system (which provides no beneficial use) or discharged to 
the SJR/DMC. In addition, the CCD charges an assessment fee of $48/acre for the 
management (recirculation) of drainage water. The Project would provide 
beneficial use for the drainage from over 2,365 acres.  Without the Project, 
approximately 830 acres of permanent crops could be lost in 2015, even if the State 
receives normal precipitation in 2015.   

Methods Used to Estimate 
the Physical Benefit 

The 2,300 AFY is the historical tile and drain flow in the CCD during the agricultural 
season (six month period). The 2,300 AFY tile and drain system receives treatment 
for effluent management at the SJRRP. Approximately 120 AFY of the 2,300 AFY 
goes untreated and discharges to SJR or spills into the DMC. 

New Facilities, Policies, and 
Actions Required to Obtain 
Physical Benefit 

Rehabilitation of the Kaljian Pump Station, 9,100 linear feet of the Kaljian Pipeline, 
Outfall, 17,800 linear feet of the Main Canal and Fittje Pump Station.  In addition, 
construction of 3,950 feet of canal and 2, 550 feet of new pipe. 

Any Potential Adverse 
Physical Effects 

None.  
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Secondary Physical Benefits 

Type of Physical 
Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume 
and Unit: 2,300 AFY 588,000 kWh /year 213 MT /year 

Technical Basis of 
the Project 
 

• Preliminary Project Assessment of 
the Kaljian Conveyance System 
Rehabilitation, Provost & Pritchard 
Consulting Group, June 16, 2014, 
Table: Option A 50 cfs Minimal 
Impact to Crops. 

• Charleston Drainage District’s Flow 
Characteristics – Tile Recirculation & 
Agricultural Drainage, 2014 
 
 

Energy calculations were completed by 
the consultant who put this grant 
application together using standard 
engineering calculations.   
Equation 
(GPM*FT)/3960*E) = HP 
Where, 
GPM = constant pumping rate over the 
year in gallons per minute (GPM) 
FT = the difference in elevation head in 
feet (ft) 
E = pump efficiency 
3960 = unit conversion constant 
HP = horsepower 
Multipliers 
HP is converted to kW by multiplying by 
0.746 
kW is converted to kWh by multiplying 
by 8,760 hours 
Assumptions 
Elevation head taken from Google Earth:  
from Delta = 350 FT, from local = 231 FT 
Pump efficiency from Delta = 0.65 
because of older pumps and 0.80 from 
local refurbished pumps 

 

• California Action Registry, General 
Reporting Protocol. Version 3.1 ( August 
2008): 
o Section 3: Documents converts energy 

saved to a reduction in emissions of 
CO2 equivalents 
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Type of Physical 
Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume 
and Unit: 2,300 AFY 588,000 kWh /year 213 MT /year 

Recent and 
Historical 
Conditions that 
Provide Background 
for the Benefit 
Being Claimed 

Currently and historically, 2,300 AFY of 
agricultural drain water that is being 
claimed as a benefit would be managed 
and treated by the CCD and the SJRRP 
system that is part of the Grassland 
Drainage Area. The drainage area is 
currently at capacity and excess drain 
water is discharged to the SJR and the 
DMC. Under current conditions, that 
2,300 AFY of water does not provide 
any beneficial use. 
 

Under historical and current conditions, 
CVP irrigation water delivered to growers 
requires energy to pump the water at the 
Bay-Delta into the DMC for conveyance.  
This electricity usage is at a higher rate 
than that which would be expended 
capturing and recirculating local 
agricultural drain water via the Kaljian 
conveyance system.  

Under historical and current conditions, CVP 
irrigation water delivered to growers requires 
energy to pump the water at the Bay-Delta 
into the DMC for conveyance.  This electricity 
usage is at a higher rate than that which would 
be expended capturing and recirculating local 
agricultural drain water via the Kaljian 
conveyance system. This energy usage results 
in greenhouse gas emissions that cause 
climate change. 

Description and 
Estimates of 
Without-Project 
Conditions 

Without the Project, 2,300 AFY of 
additional local agricultural water 
supply would not be available and 2,300 
AFY of imported water from the CVP 
would be required to meet irrigation 
demands.  

Without the Project, 1,269,000 kWh/year 
of energy would be used to pump and 
deliver CVP water, which is 588,000 
kWh/year more than that required to 
serve the same growers with water from 
the Project. 

Without the Project, 459 MT of CO2 
equivalents per year would be emitted to 
pump and deliver CVP water, which is 213 MT 
per year more than would be emitted to serve 
the same growers with water from the Project. 

Methods Used to 
Estimate the 
Physical Benefit 

The 2,300 AFY of local supply is the 
historical tile and drain flow in the CCD 
during the agricultural season (6-month 
period). The 2,300 AFY tile and drain 
gets treated for effluent management at 
the SJRRP and presently provides no 
beneficial use.  

The energy required to pump 2,300 AFY 
of imported water was compared to the 
energy required to convey 2,300 AFY of 
local drain water via the Kaljian 
conveyance system.  

The California Action Registry, General 
Reporting Protocol was used to correlate the 
amount of energy saved to a reduction in 
emissions of CO2 equivalents. 

New Facilities, 
Policies, and 
Actions Required to 
Obtain Physical 
Benefit 

Rehabilitation of the Kaljian Pump 
Station, 9,100 linear feet of the Kaljian 
Pipeline, Outfall, 17,800 linear feet of 
the Main Canal and Fittje Pump Station.  
In addition, construction of 3,950 feet of 
canal and 2, 550 feet of new pipe. 

Rehabilitation of the Kaljian Pump 
Station, 9,100 linear feet of the Kaljian 
Pipeline, Outfall, 17,800 linear feet of the 
Main Canal and Fittje Pump Station.  In 
addition, construction of 3,950 feet of 
canal and 2, 550 feet of new pipe. 

Rehabilitation of the Kaljian Pump Station, 
9,100 linear feet of the Kaljian Pipeline, 
Outfall, 17,800 linear feet of the Main Canal 
and Fittje Pump Station.  In addition, 
construction of 3,950 feet of canal and 2, 550 
feet of new pipe. 
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Type of Physical 
Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume 
and Unit: 2,300 AFY 588,000 kWh /year 213 MT /year 

Any Potential 
Adverse Physical 
Effects 

None. No mitigation measures should 
be required during construction, and 
construction-related BMPs will be 
implemented and monitored to mitigate 
any short-term construction-related 
impacts. 

None. No mitigation measures should be 
required during construction, and 
construction-related BMPs will be 
implemented and monitored to mitigate 
any short-term construction-related 
impacts. 

None. No mitigation measures should be 
required during construction, and 
construction-related BMPs will be 
implemented and monitored to mitigate any 
short-term construction-related impacts. 
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Type of Physical Benefit: Reduced Load of  Boron, Selenium and Total Dissolved Solids 
(TDS) from the SJR 

Amount/ Volume and Unit: 1,973 lbs (Boron), 28 lbs (Selenium), 1,078,352 lbs (TDS) 

Technical Basis of the Project 
 

• Historical Water Quality at Charleston Drainage District 
Pump Station #2 (March 2001 – April 2014) – monthly 
average samples of electrical conductivity (EC), selenium 
and boron were taken.  

• Charleston Drainage District’s Flow Characteristics – Tile 
Recirculation & Agricultural Drainage. 2014 

Recent and Historical Conditions that 
Provide Background for the Benefit Being 
Claimed 

The SRRP and the CCD are currently at management/ 
treatment capacity, especially during the agricultural season. 
Each year, approximately 120 AF of untreated drain water 
discharges into the SJR and/or DMC.  The occurrence of spills 
of drain water into the DMC has caused the U.S. Bureau of 
Reclamation (USBR) to issue notices of violation.  

Description and Estimates of Without-
Project Conditions 

Without the project, it is estimated that following loads of 
constituents will discharge to the SJR/DMC annually: 1,973 lbs 
of boron, 28 lbs of selenium and 1,078,352 lbs. of TDS.  The 
potential for additional notices of violation from the USBR also 
will continue to exist. 

Methods Used to Estimate the Physical 
Benefit  

According to the CCD’s Flow Characteristics, an average of 120 
AFY of drain water is discharged without treatment to either 
the SJC or the DMC. Using the historical water quality data 
from CCD at Pump Station 2, the reduction in pounds per year 
of constituent was calculated.  
 
The last three years (April 2011- April 2014) monthly average 
sample data were used to calculate the reduced loading 
benefit. The electrical conductivity (EC) had to be converted 
TDS in mg/L using this formula: 
 
                 TDS (mg/L) = 0.64 x EC (umhos) 
 
For each constituent, the 3-year monthly average in mg/L was 
used to calculated the load in pounds (lbs)/year using this 
formula:  
 
 
 
 

New Facilities, Policies, and Actions 
Required to Obtain Physical Benefit 

Rehabilitation of the Kaljian Pump Station, 9,100 linear feet of 
the Kaljian Pipeline, Outfall, 17,800 linear feet of the Main 
Canal and Fittje Pump Station.  In addition, construction of 
3,950 feet of canal and 2, 550 feet of new pipe. 

Any Potential Adverse Physical Effects None. No mitigation measures should be required during 
construction, and construction-related BMPs will be 
implemented and monitored to mitigate any short-term 
construction-related impacts. 

𝑙𝑏𝑠
𝑦𝑒𝑎𝑟

=
𝑚𝑔
𝐿

×
8.245 𝑙𝑏𝑠𝑀𝐺

𝑚𝑔
𝐿

× 0.325851
𝑀𝐺
𝐴𝐹

 
 

July 2014 Page 26 
 



Westside-San Joaquin IRWM Region 
2014 Expedited Drought Grant Application       Attachment 3 
   

Project Analysis / Cost Effectiveness Analysis 

Table 6 – Cost Effective Analysis 

Project name: Kaljian Pumping Plant and Conveyance System 

Question 1 Types of benefits provided as shown in the 
Annual Project Physical Benefits Section (above) 

• Increased Local Water Supplies 
/Reliability 

• Decreased Demands on the Bay-Delta 
and Other Imported Water Supplies 

• Reduced Energy Usage 
• Reduced Greenhouse Gas Emissions  
• Reduced boron, TDS, and selenium loads 

to the SJR 
  

 
Question 2 

Have alternative methods been considered to 
achieve the same types and amounts of 
physical benefits as the proposed Project been 
identified? 

No, not for all benefits. An alternative was 
considered for the water supply benefit alone 
(i.e., purchase of supplemental water) 

If no, why? No known project alternative provides all of 
the benefits stated above. The partial benefit 
of increasing local agricultural water supply 
could be provided by purchasing 
supplemental water; however, this 
alternative is costly. The 2014 average cost 
for supplemental water to local growers in 
the Project area is $875/AF. 

If yes, list the methods (including the proposed 
Project) and estimated costs. 

N/A 

 
Question 3 If the proposed Project is not the least cost 

alternative, why is it the preferred alternative? 
Provide an explanation of any accomplishments 
of the proposed Project that are different from 
the alternative Project or methods. 

N/A 

Comments:  
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Non-potable Water System, Phase III (City of Patterson) 

Project Description 
(25 Word) The Project will expand the City of Patterson’s local non-potable water system, making 390 
AFY of additional water supply available for domestic consumption. 

(Expanded) This Project will expand the City’s non-potable water system from 12 customers with a total 
demand of 885 AFY to 20 customers with a total demand of 1,275 AFY. This Project will construct 
approximately 4,500 linear feet of 8-inch and 10-inch waterline, along with meters, backflow preventers 
and other appurtenances; and it will connect to two existing non potable wells (that are currently part of 
the non-potable system and have sufficient pumping capacity) to Phase III customer demands.  This 
Project is part of a multi-phase master plan to develop a comprehensive non-potable water system that 
allows the City to have access to a reliable water supply for irrigation and other non-potable water uses.  
The Project will provide non-potable water to the turf and landscaped areas at the following eight sites: 
Golden Amber Park (18 AFY), Autumn Royal (34 AFY), Sunglow Park (26 AFY), Blenheim Park (17 AFY), 
Basin III Camas Lily (35 AFY), Basin II Meadow Rue (39 AFY), Basin IV Mustang Clover (46 AFY), and Sports 
Park (175 AFY) for a net non-potable water use increase of 390 AFY.  

The City of Patterson has no surface water entitlements and depends solely on local groundwater wells 
for potable and non-potable supplies. Groundwater in the Delta-Mendota Subbasin is present in two 
aquifers beneath the City: the upper and lower aquifers, separated by the Corcoran Clay layer. The 
lower aquifer is the only current source for City potable water supply. The upper aquifer is not suitable 
for potable municipal uses as it contains high levels of total dissolved solids (TDS).  Historically, during 
droughts, and as is currently being observed, the amount of pumped groundwater increases 
substantially in the Region, causing groundwater quality and quantity to diminish.  

This Project provides immediate regional drought preparedness by offsetting 390 AFY of critical and 
drought-diminished local groundwater supply produced from the lower potable aquifer with 
groundwater produced from the upper poorer-quality aquifer. Immediate implementation is possible 
given that non-potable water customers are all on City-owned properties and that the supply is available 
and proximate to the new customer sites. In addition, non-potable pumping capacity currently exists to 
meet projected future demand, and the design plans and specifications to distribute this pumping 
capacity to additional irrigation sites around the City have been finalized.  The Project can be 
implemented rapidly and begin bringing relief to critical local potable supplies as early as 2015. 

The Project increases local water supply reliability and the delivery of safe drinking water by replacing 
390 AFY of high-quality lower aquifer groundwater with lower-quality upper aquifer groundwater 
suitable for irrigation and landscaping. This expands the total local supplies available. Each of the eight 
new customer sites currently receives potable groundwater for irrigation. This Project will expand the 
City’s present non-potable water system, match water quality to demand needs, diversify water 
supplies, and utilize a local water supply that would otherwise not be used.   

Expedited funding is needed for this Project to bring these non-potable customers on line as quickly as 
possible, making immediate use of a local groundwater supply that is currently not being used and 
providing drought relief in the form of reduced pumping to an impacted, higher-quality potable aquifer.  
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Project Physical Benefit  
The following physical benefits are claimed for the Project and are listed in the tables below. 

• Increased Local Water Supplies/Reliability 

• Reduced Energy Usage 

• Reduced Greenhouse Gas Emissions  

Benefit #1 – Increased Local Water Supplies/Reliability 

The table below provides information on the benefit of increasing local water supplies and reliability by 
expanding the use of the non-potable upper aquifer and offsetting pumping of deeper, higher-quality 
(potable) groundwater. This increase in local non-potable supplies will preserve limited higher-quality 
groundwater for municipal uses.  It is anticipated that the Project will finish construction in mid-2015, so 
the local supply benefit for that year is expected to be only 195 acre-feet (AF), as opposed to 390 AF for 
a typical year. 

Table 5 – Annual Project Physical Benefits 
Project Name: City of Patterson Non-Potable Water System, Phase III 
Type of Benefit Claimed: Increased Local Supplies /Reliability 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below show the increase in local water supply provided 
by replacing lower aquifer pumping with groundwater from the non-potable upper aquifer. Construction will not 
be completed until the middle of 2015, so partial benefits are shown for that year and full benefits for all 
subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 
 

2014 0 0-Award Contract 0 
2015 0 195- Construction 195 

2015 - 2054 0  390 390 
Comments: 

• City of Patterson Non-Potable Water Master Plan and Feasibility Study, City of Patterson (July 2008), 
Appendix A – Exhibits, Appendix B – Demand and Acreage Data: Appendix A shows the locations and 
Appendix B quantifies the demands. 

 

Benefit #2 – Reduced Energy Usage 

The table below provides information regarding energy conservation provided by the replacement of 
upper aquifer pumping with groundwater from the lower aquifer. Currently, the entire water supply is 
extracted from the lower potable aquifer, drawing from depths ranging from 360 feet to 597 feet below 
the ground surface. The Phase III customer irrigation systems will be retrofitted to utilize non-potable 
groundwater from the upper non-potable aquifer, drawing on depths ranging from 286 feet to 433 feet 
below the ground surface. Pumping groundwater from shallower wells translates to lower energy 
consumption (smaller head lift). Currently, to serve the eight Phase III customers to be retrofitted by this 
Project, approximately 431,800 kilowatt-hours per year (kWh/year) are required to extract groundwater 

July 2014 Page 31 
 



Westside-San Joaquin IRWM Region 
2014 Expedited Drought Grant Application       Attachment 3 
   

from the potable lower aquifer (average depth of 475 feet). With the implementation of the Project, 
approximately 333,200 kWh/year will be required to extract groundwater from the shallower upper 
aquifer (average depth of 360 feet), netting an energy savings of 98,600 kWh/year. Over the 40-year 
lifespan of the Project, this totals approximately 3,944,000 kWh of reduced energy usage. It is 
anticipated that the Project will finish construction in mid-2015, so the energy benefit for that year is 
expected to be only 49,300 kWh, as opposed to 98,600 kWh for a typical year. 

Table 5 – Annual Project Physical Benefits 
Project Name: City of Patterson Non-Potable Water System, Phase III 
Type of Benefit Claimed: Reduced Energy Usage 
Units of the Benefit Claimed: kWh 
Additional Information About this Benefit: Values in column d show the amount of energy saved thorough 
implementation of the Project. Energy saved results from replacing potable groundwater currently used for 
irrigation with non-potable groundwater from a shallower aquifer (reduce groundwater pumping lift). Construction 
is not complete until the middle of 2015, so partial benefits are shown for that year and full benefits for all 
subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 431,800 431,800 – Award Contract 0 
2015 431,800 382,500 - Construction 49,300 

2016 -2054 431,800 333,200 98,600 
Comments: 

• Energy conservation was calculated based on the demands and depths of the groundwater wells to be 
used for providing the irrigation supplies. Refer to secondary benefits table for details.  
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Benefit #3 – Reduced Greenhouse Gas Emissions 

The Project would reduce greenhouse gas (GHG) emissions generated by reducing the electricity 
required to pump water delivered to the Phase III customers. The GHG emissions reduction may be 
calculated by applying a factor of 0.724 pounds of CO2 equivalents per kWh and converting to total 
metric tons of CO2 equivalents, based on the California Action Registry, General Reporting Protocol. 
Project implementation would create an average energy savings of approximately 98,600 kWh/AF, and it 
would avoid GHG emissions of approximately 36 metric tons (MT) of CO2 equivalents per year. Over the 
lifespan of the Project, this totals approximately 1,440 MT of avoided carbon emissions. It is anticipated 
that the Project will finish construction in mid-2015, so the GHG emission reduction is expected to be 18 
MT in 2015, as opposed to 36 MT in a typical year. 

Table 5 – Annual Project Physical Benefits 
Project Name: City of Patterson Non-Potable Water System, Phase III 
Type of Benefit Claimed: Reduced Greenhouse Gas Emissions 
Units of the Benefit Claimed: Metric Tons (MT) of CO2 equivalents 
Additional Information About this Benefit: The Project would avoid greenhouse gas (GHG) emissions generated by 
reducing the amount of electricity required to pump the same volume of water from a shallower depth. 
Construction is not complete until the middle of 2015, so partial benefits are shown for that year and full benefits 
for all subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 156 156 – Award Contract 0 
2015 156 138 - Construction 18 

2016-2055 156 121 36 
Comments: 

• California Action Registry, General Reporting Protocol. Version 3.1, (August 2008), Section 3: Document 
used to convert amount of energy saved to a reduction in emissions of CO2 equivalents. Applied a factor 
of 0.724 pounds of CO2 equivalents per kWh and converted the quantity to total tons of CO2 equivalents. 
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Technical Analysis of Physical Benefits Claimed 

Primary Physical Benefit 

Type of Physical Benefit: Increased Local Water Supplies/Reliability  
Amount of Benefit: 390 AFY 

Technical Basis of the 
Project 

 

• City of Patterson Non-Potable Water Master Plan and Feasibility Study, City of 
Patterson (July 2008),  
o Appendix A shows the locations, layout and phases of the Non-Potable 

Water System.  
o Appendix B quantifies the demands for each customer.  

• City of Patterson, Non-Potable Water System, Phase III Design Plans 
Recent and Historical 
Conditions that Provide 
Background for the Benefit 
Being Claimed 

The eight retrofit sites currently use groundwater from the lower potable aquifer 
for irrigation at the following sites: Golden Amber Park (18 AFY), Autumn Royal (34 
AFY), Sunglow Park (26 AFY), Blenheim Park (17 AFY), Basin III Camas Lily (35 AFY), 
Basin II Meadow Rue (39 AFY), Basin IV Mustang Clover (46 AFY), and Sports Park 
(175 AFY).  

Description and Estimates 
of Without-Project 
Conditions 

Without the Project, the eight sites would continue to use groundwater from the 
lower potable aquifer, which is the City’s sole source of water supply for potable 
municipal uses. 

Methods Used to Estimate 
the Physical Benefit 

Estimates of water use were determined in the City of Patterson Water Master Plan 
and Feasibility Study (July 2008). The water uses are based on the area of turf and 
types of shrubs of each site. 

New Facilities, Policies, and 
Actions Required to Obtain 
Physical Benefit 

Approximately 4,500 linear feet of new non-potable water mains, along with 
appurtenances, backflow preventer and meters, will be installed to connect the 
customer sites.  

Any Potential Adverse 
Physical Effects 

None. CEQA Negative Declaration will be completed and no mitigation is expected. 
During construction, BMPs and environmental assessment recommendations will 
be implemented and monitored to mitigate any short-term construction-related 
impacts. 
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Secondary Physical Benefits 

Type of Physical Benefit: Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 98,600 kWh /year 36 MT /year 

Technical Basis of the 
Project 
 

• City of Patterson Urban Water 
Management Plan 2010, (June 2011) 
o Table 4-2, page 4-9 has a 

summary of the groundwater 
wells in the City of Patterson, 
including capacities and depths. 

• Energy calculations were completed 
by the consultant who put this grant 
application together using standard 
engineering calculations.   
 
Equation 
o (GPM*FT)/3960*E) = HP 

Where, 
GPM = constant pumping rate      
over the year in gallons per 
minute (GPM) 
FT = the difference in elevation 
head in feet (ft) 
E = pump efficiency 
3960 = unit conversion constant 
HP = horsepower 

Multipliers 
HP is converted to kW by 
multiplying by 0.746 
kW is converted to kWh by 
multiplying by 8760 hours 

Assumptions 
Elevation head taken from 
google earth 
Pump efficiency = 65% 

• Basis of energy calculations are 
described in the Reduced Energy 
Column  

• California Action Registry, General 
Reporting Protocol. Version 3.1 
(August 2008): 
o Section 3: Document converts 

energy saved to a reduction in 
emissions of CO2 equivalents 

Recent and Historical 
Conditions that Provide 
Background for the 
Benefit Being Claimed 

Currently, the Phase III customers are 
supplied groundwater from the deeper 
potable aquifer.  Pumping from wells 
screened in that zone requires more 
energy than for groundwater extracted 
from the shallow non-potable aquifer 
that will be used to supply the non-
potable water system for the Project. 

Currently, the Phase III customers are 
supplied groundwater from the deeper 
potable aquifer.  Pumping from wells 
screened in that zone requires more 
energy than for groundwater extracted 
from the shallow non-potable aquifer that 
will be used to supply the non-potable 
water system for the Project. 
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Type of Physical Benefit: Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 98,600 kWh /year 36 MT /year 

Description and 
Estimates of Without-
Project Conditions 

Without the Project, the eight Phase III 
customers will continue to use 
groundwater from the lower potable 
aquifer, the City’s sole source of potable 
water. Energy savings benefits will not 
be realized. 

Without the Project, 156 MT of CO2 
equivalents per year would be emitted to 
continue extracting water from the lower 
potable aquifer, which is 36 MT of CO2 
equivalents per year more than extracting 
from upper non-potable aquifer. GHG 
emissions reduction benefits will not be 
realized. 

Methods Used to 
Estimate the Physical 
Benefit 

Potential water use volumes for the 
eight Phase III sites, in addition to the 
City’s well depths, were applied to 
estimate energy use (contained in 
documents cited above). The difference 
in electricity use required to extract 
groundwater from the upper and lower 
aquifers was calculated. 

Along with the energy usage calculation, 
The California Action Registry, General 
Reporting Protocol was used to correlate 
the amount of energy saved to a reduction 
in emissions of CO2 equivalents. 

New Facilities, Policies, 
and Actions Required to 
Obtain Physical Benefit 

Approximately 4,500 linear feet of new 
non-potable water mains will be 
installed, along with appurtenances, 
backflow preventer and meters, to 
connect the customer sites to the non-
potable system. 

Approximately 4,500 linear feet of new 
non-potable water mains will be installed, 
along with appurtenances, backflow 
preventer and meters, to connect the 
customer sites to the non-potable system. 

Any Potential Adverse 
Physical Effects 

None. CEQA Negative Declaration is 
expected and no mitigation should be 
required. During construction, BMPs and 
environmental assessment 
recommendations will be implemented 
and monitored to mitigate any short-
term construction-related impacts. 

None. CEQA Negative Declaration is 
expected and no mitigation should be 
required. During construction, BMPs and 
environmental assessment 
recommendations will be implemented 
and monitored to mitigate any short-term 
construction-related impacts. 
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Project Analysis / Cost Effectiveness Analysis 

Table 6 – Cost Effective Analysis 

Project name: City of Patterson Non-potable Water System, Phase III 

Question 1 Types of benefits provided as shown in 
the Annual Project Physical Benefits 
Section (above) 

• Increased local supplies/reliability  
• Reduced energy usage 
• Reduced Greenhouse Gas emissions  

 
 
 

Question 2 

Have alternative methods been 
considered to achieve the same types 
and amounts of physical benefits as the 
proposed project been identified? 

Yes 

If no, why? N/A 
If yes, list the methods (including the 
proposed project) and estimated costs. 

Alternatives for the Project have been considered and 
studied in the Non-Potable Water Master Plan and 
Feasibility Study (July 2008), and are outlined in Table 3, 
page 13.  Reclaimed wastewater was considered as a 
supply to the non-potable system, but it was 
determined to be more costly to implement tertiary 
treatment. In addition, current effluent wastewater 
flows are not sufficient to meet non-potable demands. 
Also, water supply from the Delta-Mendota-Canal 
(DMC) was been considered as an additional non-
potable supply; but it would require the City to secure 
water entitlements, and the reliability of CVP water is 
limited due to the drought and other environmental 
constraints. The capital costs for these alternatives are 
documented in Non-Potable Water Master Plan and 
Feasibility Study (July 2008), Table 4, page 14. The 
capital costs for the alternative were as follows: 
 

• Project: $1.01 M 
• Alternative IA: DMC Water Only ($22.5 M) 
• Alternative IB: Reclaimed Wastewater Only 

($29.2 M) 
• Alternative IC: DMC/Reclaimed Wastewater 

with Storage ($21.7 M) 
• Alternative IIA: Well Production with West and 

East Storage ($16.5 M) 
• Alternative IIB: Well Production with West and 

South Storage ($16.6 M) 

 
Question 3 

If the proposed project is not the least 
cost alternative, why is it the preferred 
alternative? Provide an explanation of 
any accomplishments of the proposed 
project that are different from the 
alternative project or methods. 

N/A 

Comments:  
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Turf Removal Project (City of Patterson) 

Project Description 
(25 Word) The Project would replace turf with drought-tolerant vegetation to save approximately 29 
AFY of irrigation water that could be used to supply drinking water. 

(Expanded) The proposed Project is based on a previous pilot study that replaced 36,678 square feet 
(ft2) of turf along the Sperry Avenue median with drought-tolerant vegetation.  The pilot project also 
replaced out-of-date irrigation controls with Climatologically-Based Controllers (CBC).  The pilot project 
was successful in saving 6.14 acre-feet per year (AFY) of irrigation water and increasing habitat area for 
indigenous species.   

The goal of the proposed Project is to expand the successful pilot project for an additional 161,421 ft2 of 
turf along City-owned medians and side street easements.  The Project is estimated to save 
approximately 29 AFY of potable water, presently being used for irrigation that could be used 
alternatively for drinking water.  Furthermore, the Project’s “planting palette” will be selected 
considering plants that attract native insects and species, thereby increasing indigenous species habitat 
for the full 161,421 ft2. 

Secondary benefits provided by the Project include reduced landscape maintenance, increased energy 
efficiency, and decreased demand for groundwater. 

This Project provides immediate regional drought preparedness by immediately expanding an existing 
program to replace turf with drought-tolerant vegetation, saving approximately 29 AFY of potable water 
that could be used as municipal supply.   

This Project will increase local water supply reliability and the delivery of safe drinking water by 
immediately expanding an existing program to replace turf with drought-tolerant vegetation, thereby 
saving approximately 29 AFY of potable water that could be used as municipal supply. 

Expedited funding is needed for this Project to immediately reduce demands on the municipal potable 
water supply, increasing the reliability of safe drinking water supplies and reducing demands on the 
underlying groundwater basin (Project fully constructed by June 2015).  The City currently relies 
exclusively on groundwater to meet all water demands.  Overdraft of the potable aquifer system is an 
ever-growing risk that needs to be managed as municipal agencies and irrigation districts turn to 
groundwater to make up shortfalls in surface water and CVP deliveries.  Like other programs the City has 
employed, conservation will be a key to the City’s continued success in maintaining groundwater levels 
that can be relied upon in a sustainable manner. 
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Project Map  
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Project Physical Benefit  
The following physical benefits are claimed for the Project and are listed in the tables below. 

• Increased Local Water Supplies/Reliability 

• Decreased Demands on Groundwater Supplies 

• Reduced Energy Usage 

• Reduced Greenhouse Gas Emissions 
 

Benefit #1 – Increased Local Water Supplies/Reliability 

The table below provides information on the benefit of increasing local water supplies and reliability by 
replacing turf with drought-tolerant vegetation and subsequently reducing the need for potable water 
irrigation that could otherwise be used as safe drinking water.  

 
Table 5 – Annual Project Physical Benefits 

Project Name: City of Patterson Turf Removal Project 
Type of Benefit Claimed: Increased Local Supplies /Reliability 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below in column d show the increase in local water 
supply provided by replacing turf with drought-tolerant vegetation. Benefits are lower in 2015 because 
construction activities occur for part of that year; subsequent years indicate full benefits. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014  0 0 – Award Contract 0 
2015  0  12 – Construction  12 

2016 - 2045  0  29  29 
Comments: 

• Based on previous pilot project: Sperry Avenue Landscape Improvement Plans (8/13/2013) 
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Benefit #2 – Reduced Demands on Groundwater Supplies 

The table below provides information regarding the benefit of reducing demands on potable 
groundwater supplies.  The potable groundwater not used for irrigation can be used to augment 
drinking water supplies.  Reducing the amount of groundwater pumping each year also serves to protect 
the underlying aquifer from overdraft conditions. 

 
Table 5 – Annual Project Physical Benefits 

Project Name: City of Patterson Turf Removal Project 
Type of Benefit Claimed: Reduced Demands on Groundwater Supplies 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The reduction in potable water irrigation will reduce groundwater 
pumping and subsequent risk of overdraft. Benefits are lower in 2015 because construction activities occur for part 
of that year; subsequent years indicate full benefits. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 34 34 – Award Contract 0 
2015 34 22 – Construction 12 

2016 -2045 34 5 29 
Comments: 

• Based on previous pilot project: Sperry Avenue Landscape Improvement Plans (8/13/2013) 
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Benefit #3 – Reduced Energy Usage 

The table below provides information regarding reduced energy demands resulting from the reduction 
of irrigation water required for median and easement vegetation.  Energy benefits were estimated by 
the consultant that prepared this grant application (refer to secondary benefits table for details). As 
estimated, approximately 21 megawatt-hours per year (MWh/year = 1,000 kWh/year) are required for 
irrigation currently.  Approximately 3 MWh/year will be required for groundwater pumping after turf 
replacement, leading to an 18 MWh/year reduction in energy demands benefit. Over the lifespan of the 
Project (30 years), this totals 540 MWh of reduced energy usage. 

Table 5 – Annual Project Physical Benefits 
Project Name: City of Patterson Turf Removal Project 
Type of Benefit Claimed: Reduced Energy Usage 
Units of the Benefit Claimed: MWh 
Additional Information About this Benefit: Values in the table below (column d) show the amount of energy saved 
from replacing turf along medians and side streets with drought-tolerant vegetation. Benefits are lower in 2015 
because construction activities occur for part of that year; subsequent years indicate full benefits. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 21 21 – Award Contract 0 
2015 21 14 – Construction 7 

2016 -2045 21 3 18 
Comments: 

• Refer to secondary benefits table for details 
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Benefit #4 – Reduced Greenhouse Gas Emissions 

The Project would reduce greenhouse gas (GHG) emissions as a result of the reduced electricity use and 
need for groundwater. This reduction may be calculated by applying a factor of 0.724 pounds of CO2 
equivalents per kWh to the number of kWh and converting to total metric tons of CO2 equivalents, 
based on the California Action Registry, General Reporting Protocol. By offsetting 29 AFY of groundwater 
pumping required for irrigation and creating an average energy savings of 18 MWh/year, the Project will 
avoid GHG emissions of approximately 6 metric tons (MT) of CO2 equivalents per year. Over the lifespan 
of the Project (30 years), this totals 180 MT of avoided carbon emissions. 

Table 5 – Annual Project Physical Benefits 
Project Name: City of Patterson Turf Removal Project 
Type of Benefit Claimed: Reduced Greenhouse Gas Emissions 
Units of the Benefit Claimed: Metric Tons (MT)  
Additional Information About this Benefit: The Project would reduce (column b) greenhouse gas (GHG) emissions 
generated saved from replacing turf along medians and side streets with drought tolerant vegetation. Benefits are 
lower in 2015 because construction activities occur for part of that year; subsequent years indicate full benefits. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 7 7 – Award Contract 0 
2015 7 3 - Construction 4 

2016-2045 7 1 6 
Comments: 

• California Action Registry, General Reporting Protocol. Version 3.1, (August 2008), Section 3: Document 
used to convert amount of energy saved to a reduction in emissions of CO2 equivalents. Applied a factor 
of 0.724 pounds of CO2 equivalents per kWh and converted the quantity to total tons of CO2 equivalents. 
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Technical Analysis of Physical Benefits Claimed 

Primary Physical Benefit 

Type of Physical Benefit: Increased Local Water Supplies/Reliability  
Amount of Benefit: 29 AFY 
Technical Basis of the 
Project 

 

Based on previous pilot project: Sperry Avenue Landscape Improvement Plans 
(8/13/2013) 

Recent and Historical 
Conditions that Provide 
Background for the Benefit 
Being Claimed 

Historically, turf within roadway medians and along the sides of roads within City 
easements has been irrigated with potable water (originating from groundwater, 
the City’s only water supply).  Replacement of the turf with drought-tolerant 
vegetation will reduce the required irrigation water demand (and therefore 
groundwater pumping) by 29 AFY. 

Description and Estimates 
of Without-Project 
Conditions 

Without the Project, the same historical amount of water will be required for turf 
irrigation demands.  With the Project, a water savings of 29 AFY will be realized, 
groundwater pumping will be reduced, and conserved water will be available for 
drinking water. 

Methods Used to Estimate 
the Physical Benefit 

The physical benefit was estimated based on the pilot project performance, which 
decreased the required water used for irrigation by 85%. 

New Facilities, Policies, and 
Actions Required to Obtain 
Physical Benefit 

Turf replacement with drought-tolerant vegetation for 161,421 ft2 within roadway 
medians and sides of roads within City easements. 

Any Potential Adverse 
Physical Effects 

None identified.  The City will complete an Initial Study/Environmental Assessment 
for the Project with the intent to adopt a Negative Declaration. BMPs and 
environmental assessment recommendations will be implemented and monitored 
to mitigate any short-term construction-related impacts. 
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Secondary Physical Benefits (Table 1 of 2) 

Type of Physical Benefit: Reduced Demands on Groundwater Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 29 AFY 18 MWh /year  

(MWh = 1,000 kWh) 6 MT /year 

Technical Basis of the 
Project 
 

Based on previous pilot project: Sperry 
Avenue Landscape Improvement Plans 
(8/13/2013) 

Energy calculations were completed by 
the consultant who prepared this grant 
application using standard engineering 
calculations.   
Equation 
(GPM*FT)/3960*E) = HP 
Where, 
GPM = constant pumping rate over the 
year in gallons per minute (GPM) 
FT = the difference in elevation head in 
feet (ft) 
E = pump efficiency 
3960 = unit conversion consent 
HP = horsepower 
Multipliers 
HP is converted to kW by multiplying by 
0.746 
kW is converted to kWh by multiplying 
by 8760 hour 
Assumptions 
Elevation head taken from average of 
well depths 498 feet 
Pump efficiency assumed to be 80% 
 

• Basis of energy calculations are 
described in the Reduce Energy 
Column  

• California Action Registry, General 
Reporting Protocol. Version 3.1 
(August 2008): 

• Section 3: Documents converts 
energy saved to a reduction in 
emissions of CO2 equivalents 
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Type of Physical Benefit: Reduced Demands on Groundwater Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 29 AFY 18 MWh /year  

(MWh = 1,000 kWh) 6 MT /year 

Recent and Historical 
Conditions that Provide 
Background for the 
Benefit Being Claimed 

Historically, turf within roadway 
medians and along the sides of roads 
within City easements has been 
irrigated with potable water 
(originating from groundwater, the 
City’s only water supply).  Replacement 
of the turf with drought-tolerant 
vegetation will reduce the required 
irrigation water demand (and 
therefore groundwater pumping) by 29 
AFY. 

Historically, turf within roadway 
medians and along the sides of roads 
within City easements has been 
irrigated with potable water (originating 
from groundwater, the City’s only water 
supply).  Replacement of the turf with 
drought-tolerant vegetation will reduce 
the required irrigation water demand 
(and therefore groundwater pumping) 
by 29 AFY. 

Historically, turf within roadway medians 
and along the sides of roads within City 
easements has been irrigated with potable 
water (originating from groundwater, the 
City’s only water supply).  Replacement of 
the turf with drought-tolerant vegetation 
will reduce the required irrigation water 
demand (and therefore groundwater 
pumping) by 29 AFY. 

Description and 
Estimates of Without-
Project Conditions 

Without the Project, the same amount 
of potable water irrigation will be 
required.  With the Project, a water 
savings of 29 AFY will be realized, 
groundwater pumping will be reduced 
and available for drinking water. 

Without the Project, 21 MWh/year of 
energy would be used for groundwater 
pumping for irrigation, which is 18 
MWh/year more than is required for 
the same area planted with drought-
tolerant vegetation. 

Without the Project, 481 MT of CO2 
equivalents per year would be emitted as a 
result of groundwater pumping to irrigate 
turf, which is 330 MT of CO2 equivalents per 
year more than would occur if the same area 
was planted with drought-tolerant 
vegetation. 

Methods Used to 
Estimate the Physical 
Benefit 

The physical benefit was estimated 
based on the pilot project 
performance, which decreased the 
required water used for irrigation by 
85%. 

The physical benefit was estimated 
based on the pilot project performance, 
which decreased the required water 
used for irrigation by 85%. 

The physical benefit was estimated based on 
the pilot project performance, which 
decreased the required water used for 
irrigation by 85%.  
 
The California Action Registry, General 
Reporting Protocol was used to correlate the 
amount of energy saved to a reduction in 
emissions of CO2 equivalents. 

New Facilities, Policies, 
and Actions Required to 
Obtain Physical Benefit 

Turf replacement with drought-
tolerant vegetation for 161,421 ft2 of 
landscaping within roadway medians 
and sides of roads within City 
easements. 

Turf replacement with drought-tolerant 
vegetation for 161,421 ft2 of 
landscaping within roadway medians 
and sides of roads within City 
easements. 

Turf replacement with drought-tolerant 
vegetation for 161,421 ft2 of landscaping 
within roadway medians and sides of roads 
within City easements. 
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Type of Physical Benefit: Reduced Demands on Groundwater Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 29 AFY 18 MWh /year  

(MWh = 1,000 kWh) 6 MT /year 

Any Potential Adverse 
Physical Effects 

None identified.  The City will complete 
an Initial Study/Environmental 
Assessment for the Project with the 
intent to adopt a Negative Declaration. 
 
During construction, BMPs will be 
implemented and monitored to 
mitigate any short-term construction-
related impacts. 

None identified.  The City will complete 
an Initial Study/Environmental 
Assessment for the Project with the 
intent to adopt a Negative Declaration.  
 
During construction, BMPs will be 
implemented and monitored to mitigate 
any short-term construction-related 
impacts. 

N None identified.  The City will complete an 
Initial Study/Environmental Assessment for 
the Project with the intent to adopt a 
Negative Declaration.  
 
During construction, BMPs will be 
implemented and monitored to mitigate any 
short-term construction-related impacts. 
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Project Analysis / Cost Effectiveness Analysis 
 

Table 6 – Cost Effective Analysis 

Project name: On-Site Recycled Water Retrofits Project 
Question 1 Types of benefits provided as shown in the 

Annual Project Physical Benefits Section 
(above) 

• Increased Local Water Supplies/ 
Reliability 

• Decreased Demands on 
Groundwater Supplies 

• Reduced Energy Usage 
• Reduced Greenhouse Gas Emissions 

 
 
 

Question 2 

Have alternative methods been considered 
to achieve the same types and amounts of 
physical benefits as the proposed project 
been identified? 

No. There are no known alternatives that 
can achieve the benefits described above.  
However, various different types of 
controllers and landscaping were 
considered for the Project. 

If no, why? Based on previous successful pilot 
project: Sperry Avenue Landscape 
Improvement Plans (8/13/2013). There 
are no known alternatives that can 
achieve the benefits described above for 
the low Project cost of $1.16 million. 
 
Various types of irrigation controllers 
and several kinds of replacement 
landscape were considered as part of the 
original pilot project. The configuration 
used for the pilot project was very 
successful and will be repeated for the 
Project to achieve the benefits described 
above.  

If yes, list the methods (including the 
proposed project) and estimated costs. 

N/A 

 
Question 3 If the proposed project is not the least cost 

alternative, why is it the preferred 
alternative? Provide an explanation of any 
accomplishments of the proposed project 
that are different from the alternative 
project or methods. 

N/A 

Comments:  
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Agricultural Drainage Recirculation and Intertie Expansion (PID) 

Project Description 
(25 Word) The proposed Project will reclaim/recirculate 5,000 AFY of agricultural drain water and 
provide additional delivery flexibility benefitting the entire Central Valley Project service area. 

(Expanded) This Project consists of two phases: The first phase of the Project (Two Drains Project) will 
reclaim and recirculate back into the irrigation distribution system 5,000 are-feet per year (AFY) of 
agricultural surface drainage and operational spills from the Marshall Road Drain and the Spanish Land 
Grant Drain that currently discharge to the San Joaquin River (SJR).  This will be accomplished through 
the design and construction of irrigation drainage recirculation infrastructure, including three pump 
stations, 3.7 miles of pipeline, and integration into the existing PID SCADA control system.  The Project 
will operate as a series of pump stations connected to existing PID water storage and conveyance 
facilities. The second phase of the Project (DMC Intertie Pump Station Expansion Project) will increase 
the capacity of the existing intertie pump station to the Delta-Mendota Canal (DMC) by replacing 
existing pumps with higher capacity pumps.  This will allow conserved water from the Two Drains 
Project and other sources to be delivered to downstream and cross-valley water agencies, optimizing 
delivery to where the water is needed. 

This Project provides immediate regional drought preparedness by capturing and recycling agricultural 
drain water that would otherwise run off into the SJR.  Through the Two-Drains Project, up to 5,000 AFY 
of non-potable water would be locally recovered and reintegrated into the existing PID reservoir and 
conveyance irrigation system, providing a new local water supply source.  The DMC Intertie Pump 
Station Expansion Project would increase the capacity of the PID connection with the DMC from 35 to 60 
cubic feet per second (cfs), which will provide PID with the ability to convey up to 9,500 AFY to 
downstream and cross-valley San Joaquin Valley water agencies.   The additional capacity will provide 
the necessary flexibility to move water from areas of excess to areas of need, resolving local water 
conflicts exacerbated by the drought. 

This Project will reduce water quality and ecosystem conflicts created by the drought by capturing up 
to 5,000 AFY of agricultural drain water from the Marshall Road Drain and Spanish Land Grant Drain. 
These two drains have historically carried pesticides (i.e., chlorpyrifos, diazinon, and malathion), 
suspended silt, and salt directly into the SJR, contributing to known water quality impairments.  The SJR 
is listed as an impaired water body for a variety of constituents, including chlorpyrifos, diazinon, salt, 
and boron; these conditions have been exacerbated by the drought due to decreased precipitation, 
which serves as dilution flow to the river.  Recirculation of agricultural drain water by the Two-Drains 
Project component will eliminate the discharge of these constituents to the SJR and improve the water 
quality and associated habitats. 

Expedited funding is needed for this Project to create an immediate additional local water supply 
source, eliminate local water waste and reduce impacts associated with irrigation runoff discharging to 
natural water bodies. The proposed Project will improve water delivery flexibility on a regional level and 
make additional water available to growers within PID, making it a key part of the PID drought response 
plan.  Although the proposed Project has received $1.5M in federal financial assistance (USBR 
WaterSMART grant program), additional funding is needed to implement the Project.  The additional 
funding will allow both phases of the Project to be completed in a timely manner to prevent further crop 
fallowing and reduce the potential for loss of permanent crops.   
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Project Map  
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Project Physical Benefit  
The following physical benefits are claimed for the Project and are listed in the tables below. 

• Increased Local Water Supplies/Reliability 

• Decreased Demands on the Bay-Delta 

• Reduced Energy Usage 

• Reduced Greenhouse Gas Emissions 

• Reduced Pesticide Load to the San Joaquin River 

• Increased Downstream and Cross-Valley Delivery Capacity  
 

Benefit #1 – Increased Local Water Supplies/Reliability 

The table below provides information on of the benefit of increasing local water supplies and reliability 
by reclaiming and reusing water that has historically been discharged to the SJR. The reclaimed and 
recirculated water will function as a new local source of water and will be available as soon as 
construction is complete.  

 
Table 5 – Annual Project Physical Benefits 

Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Increased Local Supplies/Reliability 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below (column d) show the increase in local water supply 
provided by reclaiming and recirculating agriculture drainage 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014  0 0 – Award Contract 0 
2015  0  0– Construction  0 

2016 - 2045  0  5,000  5,000 
Comments: 

• Based on historic flow data for the Marshall Road Drain and Spanish Land Grant Drain collected by the 
Westside San Joaquin River Watershed Coalition (2005 to 2011) as documented in Marshall – Ramona 
Recovery System DRAFT (March 6, 2012) page 1. 
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Benefit #2 – Reduced Demands on Bay-Delta 

The Project is anticipated to recapture, recirculate, and reuse approximately 5,000 acre-feet of water for 
reuse within PID.  This additional water will offset the need for additional supplies from the Bay Delta by 
directly reducing demands from the Delta-Mendota Canal by an equivalent volume.  The table below 
provides information regarding the benefit of reducing demands on the Bay-Delta. 

 
Table 5 – Annual Project Physical Benefits 

Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Reduced Demands on the Bay-Delta 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The water that is reclaimed with the project will reduce demands on 
the Bay-Delta ecosystem and help address the CALFED Bay-Delta Program objectives. The volumes below (column 
d) show the reduction in demands on the Delta. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 5,000 5,000 – Award Contract 0 
2015 5,000 5,000 – Construction 0 

2016 -2045 5,000 0 5,000 
Comments: 

• Based on historic flow data for the Marshall Road Drain and Spanish Land Grant Drain collected by the 
Westside San Joaquin River Watershed Coalition (2005 to 2011) as documented in Marshall – Ramona 
Recovery System DRAFT (March 6, 2012) page 1. 
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Benefit #3 – Reduced Energy Usage 

The table below provides information regarding energy conservation resulting from the replacement of 
DMC imported water from the Bay-Delta with reclaimed and recirculated agriculture drainage.  Energy 
benefits were estimated by comparing energy required to import water with energy required for the 
Project (refer to secondary benefits table for details). Approximately 1,463 megawatt-hours per year 
(MWh/year = 1,000 kWh) are required for conveyance and pumping of DMC water from the Bay-Delta 
to the point of PID diversion.  Approximately 460 MWh/year will be required to collect and convey local 
reclaimed water, leading to a 1,003 MWh/year energy savings benefit. Over the lifespan of the Project 
(30 years), this totals 30,090 MWh of reduced energy usage. 

Table 5 – Annual Project Physical Benefits 
Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Reduced Energy Usage 
Units of the Benefit Claimed: MWh 
Additional Information About this Benefit: Values in the table below (column d) show the amount of energy saved 
from replacing imported water from  with reclaimed and recirculated agriculture drainage  

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 1,463 1,463 – Award Contract 1,463 
2015 1,463 1,463 – Construction 1,463 

2016 -2045 1,463 460 1,003 
Comments: 

• Refer to secondary benefits table for details 
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Benefit #4 – Reduced Greenhouse Gas Emissions 

The Project would avoid greenhouse gas (GHG) emissions generated by the additional need to transport 
imported water. This value may be calculated by applying a factor of 0.724 pounds of CO2 equivalents 
per kWh to the number of kWh to convert to total metric tons of CO2 equivalents, based on the 
California Action Registry, General Reporting Protocol. By offsetting 5,000 AFY of DMC imported water 
demand and creating an average energy savings of 1,003 MWh/year, the Project will avoid GHG 
emissions of approximately 329 metric tons (MT) of CO2 equivalents per year. Over the lifespan of the 
Project (30 years), this totals 9,870 MT of avoided carbon emissions. 

Table 5 – Annual Project Physical Benefits 
Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Reduced Greenhouse Gas Emissions 
Units of the Benefit Claimed: Metric Tons (MT)  
Additional Information About this Benefit: The Project would reduce (column b) greenhouse gas (GHG) emissions 
generated by transporting imported water by offsetting the imported water with reclaimed and recirculated 
agriculture drainage. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 480 480 – Award Contract 480 
2015 480 480 - Construction 480 

2016-2045 480 151 329 
Comments: 

• California Action Registry, General Reporting Protocol. Version 3.1, (August 2008), Section 3: Document 
used to convert amount of energy saved to a reduction in emissions of CO2 equivalents. Applied a factor 
of 0.724 pounds of CO2 equivalents per kWh and converted the quantity to total tons of CO2 equivalents. 
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Benefit #5 – Reduced Pesticide Load to the San Joaquin River 

The table below provides information on the water quality benefit, defined as the reduction in the 
number of pesticide-related exceedances that will be achieved by reclaiming water that has historically 
discharged to the SJR.  Currently, the Marshall Road Drain and Spanish Land Grant Drain discharge to the 
SJR.  By reclaiming the irrigation drainage and recirculating it through the irrigation system, the 
discharge, along with the contaminants, will no longer reach the river.  The pesticides that currently 
cause exceedances include chlorpyrifos, malathion, chlordane, and DDE/DDT. 

 
Table 5 – Annual Project Physical Benefits 

Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Reduced Pesticide Load to the San Joaquin River 
Units of the Benefit Claimed: Number of Exceedances 
Additional Information About this Benefit: The table below indicates the decrease in exceedances due to 
reclaiming and recirculating agriculture drainage that historically discharged to the SJR. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from 
Project 

2014  9 9 – Award Contract 9 
2015  9  9– Construction  9 

2016 - 2045  9  0  0 
Comments: 

• Based on Westside San Joaquin River Watershed Coalition semi-annual monitoring reports (2004 to 
present).  Historic data measured 19 pesticide exceedances for the period of 2010 to 2012, or about 9 
exceedances per year.  Pesticide exceedances included chlorpyrifos, malathion, chlordane, and 
DDE/DDT.  The proposed Project would eliminate agricultural discharge to the SJR from the Marshall 
Road Drain and the Spanish Land Grant Drain and remove this source of pesticide exceedances.  
Refer to Semi-Annual Monitoring Report – 2012 Irrigation Season Attachment 6 (pages 119-168). 
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Benefit #6 – Increased Downstream and Cross-Valley Delivery Capacity 

The table below provides information on the benefit of increasing intertie pump station capacity, which 
increases the flexibility to move water from areas of excess to areas of need within the Region.  The 
increased capacity will allow the delivery of up to 9,500 AFY of water through the DMC to downstream 
water agencies and expands the ability to transfer water from Eastside agencies to Westside agencies 
within the San Joaquin Valley.   This will improve the efficiency of water use and subsequently reduce 
the amount of water waste. 

 
Table 5 – Annual Project Physical Benefits 

Project Name: Agricultural Drainage Recirculation and Intertie Expansion 
Type of Benefit Claimed: Increased Downstream and Cross-Valley Delivery Capacity 
Units of the Benefit Claimed: AF 
Additional Information About this Benefit: The volumes below show the potential increase in local and regional 
water supply delivery to other agencies provided by upsizing pump capacity at the existing DMC pump station.  
The pump station upgrade has a slightly longer construction schedule than the other Project components.  Due to 
construction during some months in 2016, the amount of demand reduced in that year will be less than in 
subsequent years. 

(a) (b) (c) (d) 
  Physical Benefits 

Year Without Project With Project Change Resulting from Project 

2014 16,300 16,300 – Award Contract 0 
2015 16,300  16,300– Construction  0 
2016 16,300 19,350 3,050 

2017 - 2045 16,300  25,800  9,500 
Comments: 

• Pump Station 6 Capacity Increase Evaluation DRAFT Engineering Memo (3/3/14) 
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Technical Analysis of Physical Benefits Claimed 

Primary Physical Benefit 

Type of Physical Benefit: Increased Local Water Supplies/Reliability  
Amount of Benefit: 5,000 AFY 

Technical Basis of the 
Project 

 

Based on historic flow data for the Marshall Road Drain and Spanish Land Grant 
Drain collected by the Westside San Joaquin River Watershed Coalition (2005 to 
2011) as documented in Marshall – Ramona Recovery System DRAFT (March 6, 
2012), page 1.   

Recent and Historical 
Conditions that Provide 
Background for the Benefit 
Being Claimed 

Currently and historically, 5,000 AFY of agriculture drain water that is being claimed 
as a benefit would discharge into the SJR and be lost from the local system. 

Description and Estimates 
of Without-Project 
Conditions 

Without the Project, PID would not be able to make use of 5,000 AFY of additional 
local supplies as irrigation drain water would discharge into the SJR and would not 
be available for irrigation use (refer to figure above).  

Methods Used to Estimate 
the Physical Benefit 

Estimates of physical benefit are based on historic flow data for the Marshall Road 
Drain and Spanish Land Grant Drain collected by the Westside San Joaquin River 
Watershed Coalition (2005 to 2011) as documented in Marshall – Ramona Recovery 
System DRAFT (March 6, 2012), page 1.   

New Facilities, Policies, and 
Actions Required to Obtain 
Physical Benefit 

Construction of the Two-Drains Project return system, which includes three pump 
stations, 3.7 miles of pipeline and integration into the PID SCADA system. 

Any Potential Adverse 
Physical Effects 

None identified.  PID will complete an Initial Study/Environmental Assessment for 
the Project with the intent to adopt a Negative Declaration.  Short term impacts 
due to construction will be mitigated with the implementation of construction Best 
Management Practices (BMPs) 

 

July 2014 Page 58 
 



Westside-San Joaquin IRWM Region 
2014 Expedited Drought Grant Application       Attachment 3 
   

Secondary Physical Benefits (Table 1 of 2) 

Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 5,000 AFY 1,003 MWh /year  

(MWh = 1,000 kWh) 329 MT /year 

Technical Basis of the 
Project 
 

Based on historic flow data for the 
Marshall Road Drain and Spanish Land 
Grant Drain collected by the Westside 
San Joaquin River Watershed Coalition 
(2005 to 2011) as documented in 
Marshall – Ramona Recovery System 
DRAFT (March 6, 2012), page 1.   

Energy calculations were completed by 
the consultant who put this grant 
application together using standard 
engineering calculations.   
Equation 
(GPM*FT)/3960*E) = HP 
Where, 
GPM = constant pumping rate over the 
year in gallons per minute (GPM) 
FT = the difference in elevation head in 
feet (ft) 
E = pump efficiency 
3960 = unit conversion constant 
HP = horsepower 
Multipliers 
HP is converted to kW by multiplying by 
0.746 
kW is converted to kWh by multiplying 
by 8760 hours 
Assumptions 
Elevation head taken from google earth:  
from Delta = 186, from local = 72 
Pump efficiency from Delta = 0.65 
because of older pumps and 0.80 from 
local new pumps 
 

• Basis of energy calculations are 
described in the Reduce Energy 
Column  

• California Action Registry, General 
Reporting Protocol. Version 3.1 
(August 2008): 

o Section 3: Documents 
converts energy saved to a 
reduction in emissions of 
CO2 equivalents 
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Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 5,000 AFY 1,003 MWh /year  

(MWh = 1,000 kWh) 329 MT /year 

Recent and Historical 
Conditions that Provide 
Background for the 
Benefit Being Claimed 

Currently and historically, 5,000 AFY of 
agriculture drain water that is being 
claimed as a benefit would discharge 
into the San Joaquin River and be lost 
from the local system. 

The water delivered to the Project sites 
through the DMC requires energy to 
pump from the Bay-Delta into the DMC 
at a higher rate than local reclamation 
and recirculation energy requirements. 

The water delivered to the Project sites 
through the DMC requires energy to pump 
from the Bay-Delta into the DMC at a higher 
rate than local reclamation and recirculation 
energy requirements.  This energy usage 
results in GHG emissions that cause climate 
change. 

Description and 
Estimates of Without-
Project Conditions 

Without the Project, PID would not be 
able to make use of 5,000 AFY of 
additional local supplies as irrigation 
drain water would discharge into the 
SJR and would not be available for 
irrigation use (refer to figure above). 

Without the project, 1,470 MWh/year 
of energy would be used to pump 
imported water, which is 1,003 
MWh/year more than serving local 
recovered and reclaimed water. 

Without the project, 481 MT of CO2 
equivalents per year would be emitted to 
pump imported water, which is 329 MT of 
CO2 equivalents per year more than serving 
local recovered and reclaimed water. 

Methods Used to 
Estimate the Physical 
Benefit 

Estimates of physical benefit are based 
on historic flow data for the Marshall 
Road Drain and Spanish Land Grant 
Drain collected by the Westside San 
Joaquin River Watershed Coalition 
(2005 to 2011) as documented in 
Marshall – Ramona Recovery System 
DRAFT (March 6, 2012) page 1.   

The DMC imported water use volume 
and corresponding local reclaimed and 
recirculated water volume offset was 
applied to the energy use estimates 
(contained in documents cited above) 
for conveyance.  The difference 
between the Project and imported 
water supplies was calculated. 

The DMC imported water use volume and 
corresponding local reclaimed and 
recirculated water volume offset was applied 
to the energy use estimates (contained in 
documents cited above) for conveyance. The 
difference between the Project and 
imported water supplies was calculated. 
 
The California Action Registry, General 
Reporting Protocol was used to correlate the 
amount of energy saved to a reduction in 
emissions of CO2 equivalents. 

New Facilities, Policies, 
and Actions Required to 
Obtain Physical Benefit 

Construction of the Two-Drains Project 
return system, which includes 3 pump 
stations, 3.7 miles of pipeline and 
integration into the PID SCADA system. 

Construction of the Two-Drains Project 
return system, which includes 3 pump 
stations, 3.7 miles of pipeline and 
integration into the PID SCADA system. 

Construction of the Two-Drains Project 
return system, which includes 3 pump 
stations, 3.7 miles of pipeline and integration 
into the PID SCADA system. 
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Type of Physical Benefit: Reduced Demands on the Bay-Delta Reduced Energy Usage Reduced Greenhouse Gas Emissions 

Amount/ Volume and 
Unit: 5,000 AFY 1,003 MWh /year  

(MWh = 1,000 kWh) 329 MT /year 

Any Potential Adverse 
Physical Effects 

None identified.  PID will complete an 
Initial Study/Environmental 
Assessment for the Project with the 
intent to adopt a Negative Declaration.  
Short term impacts due to construction 
will be mitigated with the 
implementation of construction BMPs. 

None identified.  PID will complete an 
Initial Study/Environmental Assessment 
for the Project with the intent to adopt 
a Negative Declaration.  Short term 
impacts due to construction will be 
mitigated with the implementation of 
construction BMPs. 

None identified.  PID will complete an Initial 
Study/Environmental Assessment for the 
Project with the intent to adopt a Negative 
Declaration.  Short term impacts due to 
construction will be mitigated with the 
implementation of construction BMPs. 

 
 

Secondary Physical Benefits (Table 2 of 2) 

Type of Physical Benefit: Reduced Pesticide Load to the San Joaquin River Increased Downstream and Cross-Valley Delivery Capacity 

Amount/ Volume and 
Unit: 

9 (without Project) to 0 (with Project) Pesticide Water 
Quality Exceedances 9,500 AFY 

Technical Basis of the 
Project 

Westside San Joaquin River Watershed Coalition Semi-Annual 
Monitoring Report – 2012 Irrigation Season Attachment 6 
(pages 119-168). 

Pump Station 6 Capacity Increase Evaluation DRAFT 
Engineering Memo (3/3/14), page 2. 

Recent and Historical 
Conditions that Provide 
Background for the 
Benefit Being Claimed 

Ongoing Westside San Joaquin River Watershed Coalition 
monitoring has detected several water quality objective 
exceedances at Marshall Road Drain for pesticides, salt and 
other constituents.  Marshall Road Drain discharges to the SJR 
which is listed as impaired for salt, boron, and pesticides. 

Existing intertie between PID and DMC is limited to 
approximately 16,300 AFY.  Upgrade of that system will 
increase capacity by 58% providing up to 25,800 AFY.  
Benefitted area would include the whole Central Valley 
Project service area. 
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Type of Physical Benefit: Reduced Pesticide Load to the San Joaquin River Increased Downstream and Cross-Valley Delivery Capacity 

Amount/ Volume and 
Unit: 

9 (without Project) to 0 (with Project) Pesticide Water 
Quality Exceedances 9,500 AFY 

Description and 
Estimates of Without-
Project Conditions 

Historic data measured 19 pesticide exceedances for the 
period of 2010 to 2012, or about 9 exceedances per year.  
Pesticide exceedances included chlorpyrifos, malathion, 
chlordane, and DDE/DDT.  The proposed Project would 
eliminate agricultural discharge to the SJR from the Marshall 
Road Drain and Spanish Land Grant Drain and remove these 
sources of pesticide exceedances. 

Without the Project, existing intertie between PID and DMC 
would continue to operate at approximately 16,300 AFY.   

Methods Used to 
Estimate the Physical 
Benefit 

Westside San Joaquin River Watershed Coalition Semi-Annual 
Monitoring Report – 2012 Irrigation Season (November 30, 
2012 and subsequent irrigation season reports), Attachment 
6. 

Pump Station 6 Capacity Increase Evaluation DRAFT 
Engineering Memo (3/3/14), page 2 
 

New Facilities, Policies, 
and Actions Required to 
Obtain Physical Benefit 

Construction of the Two-Drains Project return system, which 
includes 3 pump stations, 3.7 miles of pipeline and integration 
into the PID SCADA system. 

Construction of the DMC Intertie Upgrade Project pump 
station from a capacity of 16,300 AFY to a capacity of 25,000 
AFY. 

Any Potential Adverse 
Physical Effects 

An Initial Study and Notice of Intent to Adopt a Negative 
Declaration for the Two-Drains Return System has been 
submitted to the State Clearinghouse for public review (SCH # 
2014062073). 

The District will complete an Initial Study/Environmental 
Assessment, with the intent to adopt a Negative Declaration 
for the DMC Intertie Pump Station Upgrade Project.   
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Project Analysis / Cost Effectiveness Analysis 

Table 6 – Cost Effective Analysis 

Project name: Agricultural Drainage Recirculation and Intertie Expansion 

Question 1 Types of benefits provided as 
shown in the Annual Project 
Physical Benefits Section 
(above) 

• Increase local supplies/reliability  
• Decrease demands on the Bay-Delta  
• Reduce energy usage 
• Reduce GHG 
• Reduced Pesticide Load to the San Joaquin River 
• Improve Downstream and Cross-valley Delivery Capacity 

 
 
 

Question 2 

Have alternative methods 
been considered to achieve 
the same types and amounts 
of physical benefits as the 
proposed project been 
identified? 

Yes 

If no, why? N/A 

If yes, list the methods 
(including the proposed 
project) and estimated costs. 

Alternatives for the proposed Project have been considered.  For 
the Two-Drains Recovery component of the Project, several 
different alignment alternatives were considered, including 
routing the recirculated through Twin Oaks Irrigation Company 
prior to connecting to the PID irrigation system.  The identified 
alternative was selected based on the best available right-of-way 
and lowest overall cost relative. (Determining costs for each 
alternative was unnecessary as all alignments have the same 
diameter pipe and require the same number of pump stations—
the only differentiating factor was pipe length) as document in 
the Two Drains Return System, Evolution of Alternatives (June 30, 
2014 and the previous Marshall Road Drain/Spanish Land Grant 
Drain Return System – Preliminary Project Description (April 20, 
2011) memoranda. 
 
Three different flow regimes were analyzed for the DMC Intertie 
Upgrade component of the Project.  Capital and power costs 
were analyzed for each of the flow regimes and converted to an 
overall cost per acre foot.  As would be expected, the lower flow 
rates had a lower overall cost, however they could not provide 
the water conveyance flexibility and were rejected in favor of the 
highest practical flow rate. 

 
Question 3 

If the proposed project is not 
the least cost alternative, why 
is it the preferred alternative? 
Provide an explanation of any 
accomplishments of the 
proposed project that are 
different from the alternative 
project or methods. 

N/A 

Comments: N/A 
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North Valley Regional Recycled Water Program (Inter-regional project) 
Project Description 
(25 words or less) The North Valley Regional Recycled Water Program (NVRRWP), being implemented by 
DPWD and the Cities of Modesto and Turlock, delivers recycled water produced by the cities to 
agricultural customers for irrigation.  

(Expanded) The NVRRWP provides immediate regional drought relief and future drought preparedness 
through the application of recycled water and therefore is an eligible project type. It will address the 
drought impacts described in Attachment 2 by creating a regional solution to address south of the 
Sacramento-San Joaquin River Delta (Delta) water supply shortages and reliability concerns by utilizing 
recycled water produced by the Cities of Modesto and Turlock for beneficial use by augmenting surface 
water supplies and reducing groundwater pumping in the DPWD service area. The project will deliver 
recycled water produced by the cities to DPWD, a CVP agricultural water contractor that has seen 
significant shortages and decreased reliability in the quantity of water it receives annually under the 
terms of its federal water service contract and who is presently receiving 0% of its CVP contracted 
allocation.  A portion of the supply will also be delivered to state and federal south of the Delta wildlife 
refuges that are not presently receiving water supplies necessary to meet the refuge’s objectives for 
wildlife management. 

With the development of conveyance capability, the Cities of Modesto and Turlock could provide 30,000 
AFY of recycled water upon start-up, and up to 59,000 AFY of tertiary-treated recycled water, produced 
from wastewater collected from the Cities of Ceres, Turlock, and Modesto, to DPWD lands to 
supplement their CVP supplies, and to the U.S. Bureau of Reclamation to supplement water supplies to 
wildlife refuges.  Utilizing a new water supply – recycled water, DPWD’s dependence on highly 
unreliable CVP supplies will be reduced, its supply resiliency improved with a resultant reduction in 
groundwater pumping. The NVRRWP will provide local and regional economic sustainability by 
improving non-potable water supply reliability to agricultural water users and disadvantaged 
communities (DACs) in the DPWD service area; provide an incremental water source to meet the 
environmental needs of south of the Delta wildlife refuges; optimize use of recycled water, a valuable 
resource produced by the Cities of Turlock and Modesto; promote regional economic growth through 
sustained and/or increased annual agricultural production; contribute toward the State Water 
Resources Control Board’s objective of increasing the beneficial use of recycled water; contribute a local 
solution toward solving California’s ever increasing water crisis; and utilize local water resources to their 
highest and best use, and reduce dependence on imported water supplies that flow through the Delta. 

Recycled water is highly drought resistant and provides a high degree of protection against drought 
conditions, and can be considered a firm water supply to DPWD growers. In order to improve water 
supply reliability and alleviate drought-related impacts currently being experienced by DPWD growers 
and DACs within the service area, and to restore the economy in the area that has been impacted by 
CVP and other water supply shortages, expedited funding is needed so the NVRRWP can begin delivering 
recycled water to users in a timely manner. The DACs need a reliable water supply to continue to grow 
and manage the highly-productive agricultural crops, prevent crop damage and loss, and maintain jobs 
to help sustain the economy in the DPWD service area, the counties, and the region.  Without funding, 
the project could be implemented if other grant and/or low-interest loan sources are identified and 
secured; if not, implementing the project would impact an area already burdened by drought-related 
economic impacts and an associated lack of reliable water. 
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Project Map 
The NVRRWP is an inter-regional project between the East Stanislaus and Westside-San Joaquin IRWM 
regions; the regions boundaries and the NVRRWP location is provided as Figure 3-1.  A project map for 
the NVRRWP is provided as Figure 3-2.   The maps show the location of the City of Modesto and Turlock 
wastewater treatment facilities that will produce the recycled water. The recycled water will be 
conveyed via the pipelines shown in the figures and the Delta-Mendota Canal (DMC) to DPWD users for 
irrigation and to the wildlife refuges shown for habitat management.   
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Figure 3-1: North Valley Regional Recycled Water Program Inter-Regional Location Map 
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Figure 3-2: North Valley Regional Recycled Water Program Location 
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Project Physical Benefits 
The following presents the physically quantifiable benefits that are expected from implementation of 
the NVRRWP. 

The primary benefit of the NVRRWP is providing recycled water to new users at agricultural sites in 
disadvantaged communities in the DPWD service area thereby providing supplemental water supplies 
and increasing agricultural water supply reliability.  The NVRRWP will expand recycled water use to the 
DPWD service area with recycled water produced by the Cities of Modesto and Turlock augmenting the 
District’s CVP supplies by up to 59,000 AFY.   

A secondary benefit is recycled water from the NVRRWP will be delivered to south of the Delta wildlife 
refuges, helping Reclamation meet Incremental Level 4 water demands. On average, approximately 10 
percent of the available recycled water will be delivered to the refuges.  Deliveries will vary by water 
year type, and will be made primarily during the winter-time “flood-up” months when the refuge water 
needs are the greatest. 

Table 3-1: North Valley Regional Recycled Water Project Physical Benefits 

Project Physical Benefit Quantification of Benefit Technical Basis for Benefit 
CVP Supplies Augmented 
with Recycled Water 

Up to 53,100 AFY of new 
agricultural water supply 

• North Valley Regional Recycled Water 
Project Feasibility Study (December 
2013) – Appendix C, Pages 3-9 and 3-
10 (see Appendix 3.6 of this 
attachment) 

 
Recycled Water to  
State and Federal South of the 
Delta Wildlife Refuges 

Up to 5,900 AFY of new 
supply for wildlife and 
habitat management 

• North Valley Regional Recycled Water 
Project Feasibility Study (December 
2013) – Page 2-6, 4-5, 4-6, Appendix 
C, and Pages 3-9 and 3-10 (see 
Appendix 3.6  of this attachment) 

• Refuge Recycled Water Study (June 
2013) (see Appendix 3.6  of this 
attachment) 

 

The quantifiable physical benefits, including the CVP supplies augmented with recycled water and 
recycled water to wildlife refuges, are presented in the following tables. 
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Benefit #1 – CVP Agricultural Supplies Augmented with Recycled Water 

Table 5 – Annual Project Physical Benefits (from PSP) 

Project Name: North Valley Regional Recycled Water Program 

Type of Benefit Claimed: CVP Agricultural Supplies Augmented with Recycled Water  

Units of the Benefit Claimed: acre-feet per year (AFY) 

Additional Information About the Benefit: CVP Supplies Augmented with Recycled Water Delivered to Agricultural 
Customers in DPWD Service Area from Cities of Turlock and Modesto 

(a) (b) (c) (d) 

  Physical Benefits 

Year Without Project With Project 
Change Resulting from Project 

(b) – (c)  

2014     0 

2015     0 

2016     0 

2017 0 27,540 27,540 

2018 0 28,260 28,260 

2019 0 29,160 29,160 

2020 0 30,060 30,060 

2021 0 30,960 30,960 

2022 0 31,950 31,950 

2023 0 32,940 32,940 

2024 0 34,020 34,020 

2025 0 35,190 35,190 

2026 0 36,450 36,450 

2027 0 41,940 41,940 

2028 0 43,290 43,290 

2029 0 44,640 44,640 

2030 0 44,640 44,640 

2031 0 44,640 44,640 

2032 0 44,640 44,640 

2033 0 44,640 44,640 

2034 0 48,870 48,870 

2035 0 48,870 48,870 

2036 0 48,870 48,870 

2037 0 48,870 48,870 

2038 0 48,870 48,870 

2039 0 48,870 48,870 

2040 0 48,870 48,870 

2041 0 53,100 53,100 

2042 0 53,100 53,100 
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2043 0 53,100 53,100 

2044 0 53,100 53,100 

2045 0 53,100 53,100 

2046 0 53,100 53,100 

2047 0 53,100 53,100 

2048 0 53,100 53,100 

2049 0 53,100 53,100 

2050 0 53,100 53,100 

2051 0 53,100 53,100 

2052 0 53,100 53,100 

2053 0 53,100 53,100 

2054 0 53,100 53,100 

2055 0 53,100 53,100 

2056 0 53,100 53,100 

2057 0 53,100 53,100 

2058 0 53,100 53,100 

2059 0 53,100 53,100 

2060 0 53,100 53,100 

2061 0 53,100 53,100 

2062 0 53,100 53,100 

2063 0 53,100 53,100 

2064 0 53,100 53,100 

2065 0 53,100 53,100 

2066 0 53,100 53,100 

2067 0 53,100 53,100 

Comments: Source of values - Calculation of Buildout Flows spreadsheet prepared for the North Valley Regional 
Recycled Water Program Feasibility Study, Volume 1: Final Report (Pages 3-9 and 3-10) (RMC, 2013). On average, 
90% of available recycled water will be provided to DPWD; the remaining 10% of flows will be provided to 
Reclamation for the wildlife refuges as shown in the following table. 
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Benefit #2 – Recycled to CVPIA-designated State and Federal South of the Delta Wildlife Refuges 

Table 5 – Annual Project Physical Benefits (from PSP) 

Project Name: North Valley Regional Recycled Water Project 

Type of Benefit Claimed: Recycled Water to CVPIA-designated State and Federal South of the Delta Wildlife 
Refuges 

Units of the Benefit Claimed: acre-feet per year (AFY) 

Additional Information About the Benefit: Recycled water delivered to Reclamation to use for habitat and wildlife 
management at the refuges 

(a) (b) (c) (d) 

  Physical Benefits 

Year Without Project With Project 
Change Resulting from Project 

(b) – (c)  

2014     0 

2015     0 

2016     0 

2017 0 3,060 3,060 

2018 0 3,140 3,140 

2019 0 3,240 3,240 

2020 0 3,340 3,340 

2021 0 3,440 3,440 

2022 0 3,550 3,550 

2023 0 3,660 3,660 

2024 0 3,780 3,780 

2025 0 3,910 3,910 

2026 0 4,050 4,050 

2027 0 4,660 4,660 

2028 0 4,810 4,810 

2029 0 4,960 4,960 

2030 0 4,960 4,960 

2031 0 4,960 4,960 

2032 0 4,960 4,960 

2033 0 4,960 4,960 

2034 0 5,430 5,430 

2035 0 5,430 5,430 

2036 0 5,430 5,430 

2037 0 5,430 5,430 

2038 0 5,430 5,430 

2039 0 5,430 5,430 

2040 0 5,430 5,430 

2041 0 5,900 5,900 

2042 0 5,900 5,900 
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2043 0 5,900 5,900 

2044 0 5,900 5,900 

2045 0 5,900 5,900 

2046 0 5,900 5,900 

2047 0 5,900 5,900 

2048 0 5,900 5,900 

2049 0 5,900 5,900 

2050 0 5,900 5,900 

2051 0 5,900 5,900 

2052 0 5,900 5,900 

2053 0 5,900 5,900 

2054 0 5,900 5,900 

2055 0 5,900 5,900 

2056 0 5,900 5,900 

2057 0 5,900 5,900 

2058 0 5,900 5,900 

2059 0 5,900 5,900 

2060 0 5,900 5,900 

2061 0 5,900 5,900 

2062 0 5,900 5,900 

2063 0 5,900 5,900 

2064 0 5,900 5,900 

2065 0 5,900 5,900 

2066 0 5,900 5,900 

2067 0 5,900 5,900 

Comments: Source of values - Calculation of Buildout Flows spreadsheet prepared for the North Valley Regional 
Recycled Water Program Feasibility Study, Volume 1: Final Report (Pages 3-9 and 3-10) (RMC, 2013). On average, 
90% of available recycled water will be provided to DPWD as shown in the previous table; the remaining 10% of 
flows will be provided to Reclamation for the wildlife refuges. 
 

Technical Analysis of Physical Benefits Claimed 

Technical Basis for Project 

The NVRRWP is supported by a series of studies documenting the potential project benefits, including: 

• North Valley Regional Recycled Water Project Feasibility Study  

• Refuge Recycled Water Study (June 2013) 
 

Page numbers referencing the physical benefits are provided in Table 3-1. 

Recent and Historical Conditions that Provide Background for Benefits 

DPWD provides agricultural irrigation water to approximately 45,000 acres of highly productive 
farmland in Stanislaus, San Joaquin, and Merced Counties with a production value of over $130 million 
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gross farm dollars annually. DPWD serves its customers with water supplies from the Central Valley 
Project (CVP) which it receives through a contract with the U.S. Bureau of Reclamation.  DPWD receives 
up to 140,210 AFY of CVP water based on its contract entitlement, but in recent years, due to drought 
conditions and Delta pumping restrictions, DPWD has experienced significant shortages and decreased 
reliability. DPWD’s current year (2014) supply is 0% of its full contract amount, and its future contract 
deliveries are uncertain.   

Historically, the Cities of Modesto and Turlock have collected and treated wastewater from their service 
areas and from the City of Ceres.  In 2009, Modesto treated over 23 mgd at its Jennings Road Secondary 
Treatment Facility. Effluent produced at the facility is presently applied to Modesto-owned ranch land 
(approximately 2,500 acres) or is discharged to the San Joaquin River between October 1st and May 31st, 
when the San Joaquin River flows provide a 20:1 dilution ratio.  Storage ponds at the plant site are used 
when effluent cannot be discharged to the river or land-applied. Modesto received a permit from the 
Regional Water Quality Control Board (RWQCB) in 2008 allowing for year-round discharge to the San 
Joaquin River, but in order to meet discharge requirements, Modesto is also required to provide 
nutrient removal, tertiary filtration, and disinfection for discharge to the River. Modesto is upgrading its 
facilities through a phased approach. In 2010, the first phase of the upgrades was completed, providing 
the City with 2.3 mgd of tertiary treated effluent meeting Title 22 recycled water standards for 
unrestricted reuse. Phase 2 is scheduled to be online by February 2016, resulting in a total volume of 
14.9 mgd of recycled water available. Ultimately, the Modesto will implement a total of 5 phases of 
upgrades, resulting in a total production capacity of 27.5 mgd of recycled water by the year 2040.   

The City of Turlock’s wastewater treatment facility has a design capacity of 20 mgd and currently treats 
an annual average flow of approximately 10 mgd. The facilities include secondary treatment, tertiary 
treatment, and chlorine disinfection.  All recycled water produced at Turlock’s facilities meet Title 22 
standards. Currently, the majority of recycled water produced is discharged year-round to the San 
Joaquin River via the Harding Drain, an open channel drain owned by Turlock Irrigation District (TID).  In 
early 2014, Turlock completed construction of a pipeline, the Harding Drain Bypass Pipeline, to convey 
recycled water directly to the San Joaquin River for discharge. Permanent use of the Harding Drain 
Bypass Pipeline will commence sometime between October 9, 2014 and December 31, 2014. 

Recognizing the Cities of Modesto and Turlock have a valuable resource that could be utilized rather 
than discharged to the San Joaquin River, and DPWD is in need of a reliable water supply, the three 
primary partners entered into a Memorandum of Understanding (MOU) and began developing the 
NVRRWP.  The U.S. Bureau of Reclamation (Reclamation) has also been involved in program 
development. Reclamation has a contractual obligation under the Central Valley Project Improvement 
Act (CVPIA) and in cooperation with the U.S. Fish and Wildlife Service (USFWS) and the California 
Department of Fish and Wildlife (CDFW) to provide water deliveries to the refuges on San Joaquin River 
to maintain and improve habitat areas on certain Federal and State wildlife refuges in the Central Valley 
(Level 2 deliveries).  In addition to Level 2 deliveries, additional water supply is needed for optimal 
wildlife management (incremental Level 4 or IL4).  Reclamation has entered into five long-term water 
supply contracts with Grassland Water District, USFWS, and CDFW for IL4 supplies.  For the refuges 
south of the Delta, a total allocation of 105,514 AFY of IL4 supplies were identified. Reclamation is 
seeking additional supplies to meet the IL4 needs since this amount of delivery has not been achieved 
historically due to budget shortages, inconsistency in the timing of water deliveries, and other factors.  
The total 2012-2013 IL4 water delivery to the refuges was just 36,600 AFY, resulting in a shortfall of 
approximately 70,000 AFY. The shortfall of Level 4 deliveries affects the ability to provide optimum 
habitat management .   
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Estimates of Without-Project Conditions 

Without the project, new recycled water deliveries would not be established for agricultural users in the 
DPWD service area. The Cities of Modesto and Turlock would create the same amounts of recycled 
water at their wastewater treatment facilities and would discharge it to the San Joaquin River, in 
addition to certain existing land applications.  The City of Turlock delivers some recycled water to the 
Walnut Energy Center; this amount will remain the same under with and without project conditions. 
Should the cities continue to discharge wastewater effluent to the San Joaquin River, it is likely they 
would need to upgrade their facilities include partial to reverse osmosis (RO) to meet the more stringent 
discharge requirements anticipated in the future. This would have an economic impact on the cities and 
result in greater greenhouse gas (GHG) emissions as RO facilities require more energy than is currently 
needed to create recycled water (i.e. tertiary treatment). With increased energy use, CO2 emissions 
would be greater than they would be with project implementation.  

Under this no-project scenario, DPWD would continue to rely on CVP supplies, and a gap between 
supply and demand would remain. Future CVP allocations to DPWD are uncertain, but are expected to 
be 35% of its full allocation (or 49,000 AFY) in normal hydrologic years. Should drought conditions 
continue, even less of its contract CVP allocation would be expected. If DPWD does not receive its full 
CVP allocation, it will be forced to rely upon costly water transfers and/or groundwater which varies 
significantly in quantity and quality in the area.  Further, reliance on groundwater supplies could result 
in depletion of the resource, degradation of groundwater quality, possible land subsidence, 
groundwater overdraft, and potential adverse impacts to crop yield from unsuitable groundwater 
quality. Water transfers are costly, and according to the 2009 California Water Plan Update, Delta 
exports and surface water supplies in the future are expected to become scarcer due to the impacts of 
climate change and the need to maintain the Delta ecosystem, which will likely result in water transfers 
becoming even costlier and less reliable.  Without implementation of the NVRRWP, CVP supplies would 
not be augmented with recycled water.  

If the NVRRWP recycled water is not delivered to the wildlife refuges south of the Delta, Reclamation 
would continue to seek a firm, reliable supply for IL4 and would likely not meet its mandated water 
deliveries. If Reclamation does not meet its contractual obligations to deliver IL4 water to the wildlife 
refuges, the ecosystems and habitats suffer.  For example, the IL4 water is used to supply water to a 
300-acre managed wetland in the Pixley National Wildlife Refuge (NWR) which provides habitat for 
migratory waterfowl and shorebirds.  The Kern NWR provides wintering habitat for migratory birds, 
including endangered species.   

Without the project, the DPWD service area will have poor water supply reliability, be susceptible to 
drought conditions, and continue to suffer from the lack of  supplies it is receiving.  The wildlife refuges 
will continue to suffer from the lack of supplies, resulting in impacts to the habitats and ecosystems.   

Description of Methods Used to Estimate Physical Benefits 

CVP Supplies Augmented with Recycled Water  

As discussed on pages 3-9 and 3-10 of the NVRRWP Feasibility Study, approximately 52.7 mgd 
(approximately 59,000 AFY) of recycled water will be available for the NVRRWP, helping DPWD augment 
its existing CVP supplies.  Beginning in 2018, 30,600 AFY of recycled water will be provided to DPWD.  
Then, as wastewater flows to the Cities of Modesto and Turlock increase, recycled water available to 
DPWD (and possibly other regional irrigators) will also increase. Projections for the City of Modesto’s 
wastewater flows were based on the City’s current land use and using flow coefficients from the City’s 
Wastewater Master Plan with expected buildout to occur in 2042.  The City of Turlock General Plan 
Update estimates the City will reach an influent flow of 27.5 mgd at buildout in the year 2030.  A 
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significant portion of projected job growth will occur in water intensive industries, including food 
processors, contributing to wastewater flow increases in Turlock. From 2018 through 2042, expected 
buildout recycled water deliveries will increase to 59,000 AFY and continue through the project’s useful 
life.  Over the Project’s 50 year life, this equates to 2.6 million AF of CVP supplies augmented with 
recycled water.  Recycled water demands in DPWD’s service area are greater than the projected 
recycled water available. Recycled water demands were estimated using the methodology described on 
page 3-2 of the NVRRWP Feasibility Study and in Appendix B of the Study.  Water demands within the 
DPWD service area were estimated based on the specific water demand of each crop. Each year, DPWD 
conducts a survey of what crops were cultivated on each parcel and the associated acreages, which 
provided the basis for the demand estimate. Projected recycled water demand for 2040 for the District 
service area is approximately 120,000 AFY.  

Recycled Water to Wildlife Refuges 

The Refuge Recycled Water Study evaluated the feasibility of providing recycled water from the 
NVRRWP to the wildlife refuges.  As described on page 2-6 of the NVRRWP Feasibility Study, on an 
annual basis, the optimum Incremental Level 4 (IL4) water delivered to wildlife refuges south of the 
Delta is 105,514 AFY. Recycled water would be delivered to the refuges via with Delta-Mendota Canal 
(DMC). Water quality sampling was conducted to ensure the quality would be appropriate for the 
refuges.  The exact amount of recycled water that will be delivered to the refuges has not been 
determined, but is assumed to be 10% of available recycled water flows each year on average. This 
number will be negotiated between DPWD and the U.S. Bureau of Reclamation.  

New Facilities Required to Obtain Physical Benefits 

In order to achieve the benefits previously described, all NVRRWP facilities must be constructed, 
including: 

• Turlock to Modesto Facilities: 
o 32,000 lineal feet (LF) of 42-inch diameter pipeline from the City of Turlock Harding 

Drain Bypass Pipeline to the City of Modesto wastewater treatment facility. 

• Joint Facilities: 
o 4,000 LF of horizontal directionally drilled pipe from the City of Modesto wastewater 

treatment facility, crossing the San Joaquin River. 
o 27,350 LF of 54-inch pipeline from the San Joaquin River crossing to the DMC. 
o Two 500 hp pumps and one standby pump. 

An agreement with the U.S. Bureau of Reclamation will also be required for conveyance and storage of 
recycled water in the DMC.  

Potential Adverse Physical Effects 

Construction of the NVRRWP will have temporary adverse impacts relating to project construction, but 
no long-term adverse effects are expected from the Project.  Any adverse effects identified in the 
EIR/EIS will be fully mitigated.  
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Project Analysis / Cost Effectiveness Analysis 

Table 6 – Cost Effective Analysis 

Project name: North Valley Regional Recycled Water Program 

Question 1 Types of benefits 
provided as shown in 
the Annual Project 
Physical Benefits Section 
(above) 

• CVP Supplies Augmented with Recycled Water 

• Recycled Water to CVPIA-designated Wildlife Refuges  

 
 

Question 2 

Have alternative 
methods been 
considered to achieve 
the same types and 
amounts of physical 

   
   

 

Yes 

If no, why? N/A 

If yes, list the methods 
(including the proposed 
project) and estimated 
costs. 

The NVRRWP Feasibility Study compares the recommended alternative 
of the NVRRWP (conveying recycled water via the DMC to DPWD) to 
other conveyance alternatives.  These alternatives would deliver 
approximately the same amount of recycled water to DPWD and 
provide similar benefits to the NVRRWP as described in this proposal.  
Table 3-4 summarizes the alternatives analyzed.  
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Question 3 
If the proposed project 
is not the least cost 
alternative, why is it 
the preferred 
alternative? Provide an 
explanation of any 
accomplishments of the 
proposed project that 
are different from the 
alternative project or 
methods. 

The NVRRWP project discussed herein is not the initial lowest cost 
alternative for conveying the recycled water to DPWD but is the 
recommended option for conveying the recycled water from the Cities 
of Turlock and Modesto to the DMC for conveyance to DPWD (based on 
the alternatives analysis performed in the NVRRWP Feasibility Study).  
However, when future requirements for advanced treatment of effluent 
(potentially reverse osmosis) are included in the analysis for continued 
discharge to the San Joaquin River, the project becomes the least cost 
alternative.  (Cost analyses of the impacts of meeting more stringent 
treatment requirements indicate that O&M costs for treatment could be 
around $88/AF.) This alternative is technically feasible, avoids 
requirements for additional treatment upgrades, can convey all of the 
anticipated recycled water production at project buildout, uses the CVP 
facilities to provide seasonal storage, allows for delivery to all DPWD 
lands, is cost-effective compared to the other alternatives and has no 
identified fatal flaws from an institutional perspective.  Additionally, it 
has fewer potential environmental impacts than Alternative 3, and is not 
as restrictive as Alternative 4 in terms of potential operational conflicts.  
 
In addition to the alternatives analysis in which conveyance alternatives 
were analyzed for recycled water delivery, the Feasibility Study 
discusses alternative water supplies that could meet DPWD needs. 
Water transfers have been an effective and temporary way to meet 
DPWD’s water demands, but are more costly than the NVRRWP and are 
not considered a long-term, reliable source of water due to 
uncertainties in the timing and quantities of Delta water that can be 
pumped in the future. Historically, water transfers have cost DPWD two 
to six times as much as its CVP contract supply (Table 3-3). Additionally, 
the cost of water transfers is expected to increase as demand for water 
increases.  There are several factors that could impact future surface 
water supplies in California. Climate change is expected to affect the 
availability of Delta water exports because weather patterns are 
anticipated to become more severe (longer droughts and wetter non-
drought years) and warmer temperatures are expected to reduce 
snowpack amounts and result in earlier springtime runoff.  These 
weather changes are expected to impact the amount of surface water 
runoff, timing of runoff, and the ability to use runoff.  For these reasons, 
relying on water transfers to meet DPWD current and future needs 
would not be reliable or cost effective. 
 
While agricultural water users supplement CVP supplies with 
groundwater, it is not considered an effective long-term solution due to 
the potential for overdraft conditions and water quality parameters.   
Water quality and quantity vary throughout the DPWD service area. The 
DWR California Water Plan Update estimated in 1995 that the majority 
of overdraft conditions that were occurring in California were in the 
Tulare Lake, San Joaquin River, and Central Coast regions.  DPWD is 
located within the San Joaquin River groundwater basin and overlies the 
Delta-Mendota groundwater subbasin. Groundwater has been used 
within the District to supplement CVP water deliveries, but there are 
potential long-term challenges associated with continued reliance on 
groundwater pumping such as declining water table elevation, land 
subsidence, degradation of groundwater quality, and adverse impacts to 
crop yield from unsuitable groundwater quality. Further or increased 
reliance on groundwater pumping to meet crop water demand is not 
considered a viable or sustainable option for DPWD given the potential 
adverse impacts that would likely occur. 

Comments:  
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Table 3-2: Alternatives Analysis 

 Preferred 
Alternative: 
Conveyance in 
the DMC 

Alternative 2B: 
Pipeline 
Conveyance to 
DPWD 

Alternative 3: 
River 
Conveyance and 
Diversion 

Alternative 4: 
Dilution and 
Conveyance via 
the Patterson 
Irrigation District 
to the DMC 

Alternative 4: 
DMC Operational 
Changes with 
Groundwater 
Aquifer 
Treatment 

Summary Convey recycled 
water via a 
pipeline to the 
DMC 

Convey recycled 
water in a 
pipeline to the 
southern and 
central area of 
DPWD, with 
additional 
storage 

Discharge into 
and then divert 
recycled water 
from the San 
Joaquin River at a 
modified 
diversion facility 

Divert recycled 
water to PID’s 
sedimentation 
basins or main 
canal for dilution 
with river water; 
convey diluted 
recycled water to 
the DMC 

Divert recycled 
water into the 
DMC when the 
O’Neil Pumps are 
off; infiltrate 
diluted recycled 
water to 
groundwater and 
extract 6 months 
later for 
conveyance in 
DMC 

Recycled 
Water 
Delivered 
in 2018 
(AFY) 

30,600 25,700 30,600 30,600 20,200 

Unit Cost $180 - $240/AF $630/AF $100/AF $150/AF $450-$490/AF 
1. Additional cost of advanced treatment could be required to meet future discharge regulations 

for the river conveyance alternative, potentially resulting in significant cost impacts resulting in 
a significantly larger unit cost of water. 

2. Not including cost of PID upgrades. 

Table 3-3: Historic Temporary water transfer data 

Water Year Bureau of Reclamation 
Contract ($/AF) 

Additional Water Supply 
Rate 2 ($/AF) 

2006-2007 $40 $118 
2007-2008 $43 $156 
2008-2009 $45 $145 - $220 
2009-2010 $50 $245 - $320 
2010-2011 $51 $162 - $200 
2011-2012 $51 $187 - $215 
2012-2013 $51 $180 - $217 
2013-2014 $57 $192 - $305 
2014-2015 $72 $353 - $955 

1. Information provided by DPWD. 
2. Additional water supplies were obtained through a combination 

of temporary water transfers from Exchange Contractors, Cross 
Valley Canal Contractors, Patterson Irrigation District, Tracy, In-
District Emergency Groundwater, and West Stanislaus Irrigation 
District. 
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Appendix 3.1 – Orestimba Creek Recharge Project Supporting Documentation 
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MEMORANDUM 
 

To: Chris White, CCID 
Steve Chedester, SJRECWA 
 

From: Rick Iger, Owen Kubit 

Subject: Orestimba Creek Recharge and Recovery Project, Initial Review  of Draft 
Fatal Flaw Analysis  
 

Date:  November 26, 2013 
 

 
Introduction 
This memorandum documents a fatal-flaw analysis for the proposed Orestimba Creek 
Recharge and Recovery Project.  The project would involve diverting Orestimba Creek 
flows and other imported water supplies onto lands near Orestimba Creek for 
groundwater banking.  The study area is illustrated on Attachment 1.  Following are 
discussions on the need for the project, project description, potential project partners, 
local geology, potential water supplies, flood control benefits, potential project sites 
(including gravel pits), environmental issues, a fatal flaw analysis, and process to move 
forward. 
 
Background of the Exchange Contractors 
The San Joaquin River Exchange Contractors Water Authority (SJRECWA or Authority) 
is a Joint Powers Authority that was formed in 1992 and began operations in 1993.  The 
member agencies include Central California Irrigation District (CCID), Columbia Canal 
Company (CCC), Firebaugh Canal Water District (FCWD), and San Luis Canal 
Company (SLCC). The total acreage of the agencies is as follows:  

• CCID – 145,000 ac  
• CCC – 16,000 ac  
• FCWD – 22,000 ac  
• SLCC  – 47,000 ac  

 
The member agencies’ Pre-1914 and Riparian Rights on the San Joaquin and Kings 
Rivers date to the late 1870’s.  Approximately 240,000 acres of land is irrigated in four 
counties.  Surface water allocation is 840,000 acre-feet for a normal year and 
650,000 acre-feet for a critical year.  Under terms of the exchange agreement with the 
US Bureau of Reclamation (Reclamation or USBR), the primary source of supply is 
delivered by Reclamation from the CVP system and is primarily based on conditions at 
Shasta Reservoir.  As such SJRECWA supplies must be conveyed through the 
Sacramento-San Joaquin Rivers Delta. 
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Exchange Contractors Current Issues 
The Water Conservation/Water Transfers program began in 1993 and has progressively 
grown to the current amount of 80,000 acre-feet. Proceeds from these transfers are 
invested into District wide and on-farm conservation programs, totaling over $90M to 
date.  These monies are set aside for additional grower and district water conservation 
programs and capital improvements.   Member Entity Conservation Measures provides 
annual transfers of up to 80,000 acre-feet during non-critical years only.  
 
During normal years, some member entities are concerned about conveyance capacity 
during peak summer irrigation months and others are concerned about developing 
water supply yield during Critical Water Supply Years.  In addition, salinity of surface 
water supplies can be a concern during certain months. 
 
During Critical Years the Exchange Contractors surface supplies are reduced by about 
23%, or 190,000 acre-feet.  To a certain extent each member agency can rely on in-
district pumping, however, during these years there is a supply shortfall of over 10,000 
acre-feet.  Additionally Exchange Contractors are concerned with: 1) capacity limitations 
in the Delta; 2) a change in Reclamation policies which have provided for flexibility in 
shifting spring to summer deliveries; 3) water quality from the DMC into the Mendota 
Pool, 4) conveyance capacity if sources are switched to the San Joaquin River; 5) San 
Luis Reservoir low point and associated conveyance prorations; and 6) potential spills 
of supplies when San Luis Reservoir is in eminent risk of spilling carryover supplies 
stored by Reclamation and individual districts. 
 
As a result of these concerns the Exchange Contractors have identified two primary 
goals; increase supplies by 50,000 acre feet per year, and increase instantaneous 
conveyance capacity by 300 cubic feet per second (cfs). 
 
Project Description 
Several water storage projects were identified in studies conducted by the Exchange 
Contractors.  Orestimba Creek alluvial fan was identified as one of the areas warranting 
further investigation.  The Orestimba Creek Recharge and Recovery Project would 
include construction of groundwater banking facilities along Orestimba Creek between 
the Delta Mendota Canal (DMC) and the Eastin Water District Boundary.  The 
Orestimba Creek and DMC would be used to convey water to and from the bank.  
Project water supplies could include surface water from Central California Irrigation 
District (CCID) and Del Puerto Water District (DPWD), Orestimba Creek flows, and high 
flows in the Kings River and San Joaquin River.  Water wells to recover the stored 
supplies could be located throughout the area near recharge facilities as well as along 
the DMC and CCID Main Canal.  The purpose of the project is to provide a place to 
store high flow and carryover supplies which would be regulated to provide a critical 
year water supply and provide water to meet peak demands in the summer. 
 
Potential Project Partners 
Potential project partners include Del Puerto Water District or other water agencies that 
wish to participate.  There may also be an interest from the City of Newman in obtaining 
up to 4,000 AF/year of better quality water.  Recharged water could potentially be sent 
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to Newman through a new pipeline and Newman would, in exchange, pump and deliver 
groundwater to participating irrigation/water districts.   
 
Project Location Map 
The project study area includes the reach of Orestimba Creek from the DMC to 
approximately Highway 33 (see Attachment 1).  Recharge and recovery could 
potentially occur within several miles of the Creek, depending on the cost and feasibility 
of new conveyance facilities.  Attachment 2 shows the locations of dairy parcels, gravel 
pit parcels, and irrigation/water districts in the area. 
 
Geology 
The soils in the Orestimba Creek area include coarse to fine grained sand and gravels 
interbedded with silts and discontinuous clays.  Soils with the highest infiltration rate are 
found in the vicinity of the stream channel. 
 
Little groundwater level data is available for the upper aquifer because most wells tap 
both the upper and lower aquifer and provide composite groundwater levels.  However, 
the following estimates were made:  

1. Groundwater depths along the creek are deepest in the southwest portion of the 
study area (near California Aqueduct) and get shallower in the eastern end, near 
Eastin Water District; 

2. In wet years depths range from about 75 feet (southwest end) to 35 feet 
(northeast end);   

3. In dry years the depths are about 90 feet (southeast end) and 60 feet (northeast 
end). 

 
Ken Schmidt and Associates (KSA) estimated the available storage capacity to be 
15,000 to 25,000 acre-feet.  However, groundwater depths are higher in wet years when 
most recharge would likely be performed.  This may limit the size of recharge basins.  
Multiple smaller basins that are spread out may be necessary. 
 
Due to the potential for high groundwater levels, and lack of existing wells that only tap 
the upper aquifer, a network with dedicated monitoring wells would be needed.  Site 
selection would need to consider the presence of nearby septic systems, swimming 
pools, dairy lagoons, and active gravel mining operations. 
 
KSA estimated recharge rates of 0.5 to 1.0 feet/day in gravel pits.  These estimates may 
be conservative given the coarse-grained nature of the soils and potential for both 
lateral and vertical seepage.  Infiltration rates of 0.5 feet/day were assumed in project 
simulations. 
 
In the future, proposed mine reclamation plans will be reviewed to see if they are 
compatible with groundwater recharge. 
 
Gravel Pits 
Several gravel pits on land owned by Marks and Escobar are located along Orestimba 
Creek (see Attachment 2).  These could potentially be used for recharge.  The Riddle 
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Mine Company has also purchased three parcels south of Orestimba Creek that they 
plan to develop into gravel pits.  According to KSA, the creek bed and gravel mining 
areas along Orestimba Creek would be considered “hydrogeologically suitable for 
intentional recharge”.  Coarse-grained deposits are predominant to a depth of at least 
100 feet.  Aggregate excavations are considered particularly hydrogeologically 
favorable, because they extend below fine-grained surficial deposits (when present).  
Intentional recharge projects could be done on lands not proposed for mining, but soil 
borings are necessary to evaluate subsurface conditions and shallow restricting layers. 
 
Other Potential Recharge Sites 
Riddle has purchased several properties for future gravel pit development (see 
Attachment 2).  One parcel located along Orestimba Road is near the City of Newman 
and could be used to store water for Newman if they become a partner. 
 
Another alternative it to place gabion structures in Orestimba Creek to spread out the 
flow, increase the wetted footprint, and increase recharge.  This would require a 
streambed alteration permit which may be difficult to obtain due to changes in the 
stream channel as well as flow velocities. 
 
The project could also include in-lieu recharge of delivered water supplies in Del Puerto 
Water District or Eastin Water District. 
 
High nitrate concentrations may be present in certain areas, especially near the Stewart 
and Jaspar Poultry Ranch and Nyman, Bradford and Kristi Dairy.  The project would 
need to be designed and operated so it does not move nitrate plumes onto other 
properties.  However, the project also provides an opportunity to clean up the nitrate 
plumes if pumped concentrations are acceptable for agricultural water supply. 
 
Water Resources 
 
Local Creek Flows   
Stream flow data along Orestimba Creek is measured with stream gauges near the 
California Aqueduct and where the stream meets the San Joaquin River.  Records show 
that flow increases in a downstream direction due to inflow from small tributaries, 
irrigation spills, and irrigation drainwater.  Therefore, the stream seepage cannot be 
calculated using the difference between the two flows.  Creek flows at the California 
Aqueduct are available from 1932 to the present, and flows at the San Joaquin River 
are available from 1992 to the present.    Flows typically occur between November and 
April.  No flow was recorded in 12 of the past 75 years at the California Aqueduct.  
Average annual flows at the California Aqueduct were 14,300 AF between 1992 and 
2013, and flows occurred on average 112/days per year.  A separate water rights permit 
would need to be filed for each diversion point.  This could potentially delay the project 
several months or years.  Potential fatal flaws include:  

 
1) Creek flows reach the San Joaquin River, so a detailed analysis of the impacts 

on the San Joaquin River will be needed if these projects move forward. 
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2) The public and special interest groups could become aware of the water rights 
application and file protests.   

3) Some landowners along the creek have riparian water rights, but it is believed 
that few of them use this right.  However, a new water right would be junior to 
these existing rights, and the permit would be limited to flows beyond the 
demands of the riparian growers along the creek. 

 
Alternatively, the Exchange Contractors could develop an agreement with the riparian 
water rights holders to divert and recharge their water, in exchange for providing a firm 
water supply from other sources. 
 
Kings River and San Joaquin River 
Surplus Kings River and San Joaquin River waters could be used at the projects. These 
waters cannot be physically delivered to the project but could be sent by exchange, or 
they could be pumped and used by Exchange Contractors near Mendota Pool, who 
would send an equivalent amount of water to the project.  This would only be feasible 
when there are irrigation water demands near Mendota Pool.  A simulation of historical 
Kings River high flow data shows that Kings River water would be available on average 
for 121 days in one-third of years.  San Joaquin River high flows will change from 
historical records due to the River Restoration, and available water needs to be 
quantified using the results of new modeling studies.  In a separate study potential 
reversing of the DMC to Orestimba Creek is being evaluated.  This would allow San 
Joaquin and Kings River floodwater to be delivered directly to the site. 
 
Exchange Contractors Surplus Water  
These could include end of year water that has not been used or other surplus water 
supplies.  These still need to be quantified. 
 
Other Water Supplies   
Other water supplies include could be provided by Del Puerto Water District or other 
water agencies that wish to partner and deliver their own water to the project.  Such 
supplies could include; carryover evacuation from San Luis Reservoir, CVP 215 water, 
and district supplies above a certain percentage of annual allocation that is dedicated to 
develop a dry year supply. 
 
A hydrologic simulation and estimated project yield will be performed after all of the 
potential water supplies are identified and quantified.   
 
Flood Control 
Water flows in Orestimba Creek are generally considered a nuisance and cause 
flooding during large storms and wet years.  The project could be designed to provide 
some level of flood protection, which could increase public support for the project.  Also 
flows may occur at times the San Joaquin River is already at flood stage, so decreasing 
inflows could benefit SJR conditions downstream. 
 
A 2008 USACE study identified peak flows for various storm durations and frequencies 
on Orestimba Creek. A December 2012 study by the USACE evaluated potential 
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solutions to flooding along Orestimba Creek including the City of Newman.  The 
alternatives included levees, dams, and channels to relieve flooding.  Some of the 
alternatives could be beneficial or detrimental to the proposed recharge and recovery 
project, and coordination with USACE will be needed in the next phase.  This report 
includes some important background information and data that could be useful to the 
proposed project. 

 
Environmental 
Potential environmental issues include endangered species, cultural resources, 
contaminated soil and groundwater, groundwater ordinances and streambed alteration. 
 
The Geotracker database was used to locate ‘known’ contamination sites in the area 
(see Attachment 3).  Two leaking underground storage tanks are located within 
potential recharge areas, but both sites are considered ‘closed’, which indicates they 
have been repaired, removed and/or remediated. 
 
An endangered species map was developed using data from the California Natural 
Diversity Database (see Attachment 4).  The map shows several endangered species 
have been identified along the Creek east of Delta Mendota Canal.  None are known in 
the study area.  However, some may be identified if field biological surveys are 
performed. 
 
A cultural resources records search did not identify any resources in the area, although 
most of the area has not been formally surveyed.  Orestimba means ‘meeting place’ in a 
Native American language, so there may be cultural resources in the area. 
 
A groundwater ordinance has been adopted by Stanislaus County, but it has many 
exceptions, and would not apply to recharge projects or projects within a water or 
irrigation district that have a Groundwater Management Plan. 
 
Major permitting issues could include obtaining water rights for Orestimba Creek water, 
and a streambed alteration permit for constructing check structures on the creek.  If 
endangered species or cultural resources are found they could complicate project 
development, but may not be fatal flaws. 
 
Potential Project Sites 
Three potential project sites were initially evaluated and are shown on Attachment 1.  
Attachments 5, 6 and 7 show close up maps of each site.  They include 1) Large 17-
acre pit near Orestimba Creek; 2) Series of small pits near Orestimba Creek; and 3) a 
20 or 40 acre recharge basin on the Riddle property.  The Riddle property sites could 
take advantage of an existing abandoned pipeline to convey water to the site.  
 
 
Cost Estimate/Project Yield 
 
The estimated project costs and yields are shown in the table below. The project 
simulation is shown on Attachments 8, 9 and 10. 
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Project  Acres  Capital Cost 
Unit 
Cost 

($/AF)  

Avg. 
Annual 

Yield (AF)  

Max. Wet Year 
Recharge (AF)  

Max. Dry Year 
Recovery (AF)  

Riddle 
(Existing 
Pipeline)  

20 $1,287,000 $131  500 1,500 1,700 

Riddle 
(New 
Pipeline)  

40 $3,411,000 $150  1,000 3,000 3,300 

Small Pits  8 $2,189,000 $306  300 900 1,700 

Large Pit  17 $1,343,000 $135  500 1,500 1,700 

 
 
Fatal Flaw Matrix 
 

Issue  Fatal Flaw  

Permitting and environmental 
issues 

Streambed Alteration Permit 

Stanislaus County Groundwater 
Ordinance  

Project is exempt if performed in a District and 
under a local Groundwater Management Plan  

Suitable recharge sites  Several gravel pits and Riddle properties could be 
good sites.  Need permission from gravel 
companies and desire to lease or sell Riddle 
property. 

Groundwater storage potential Groundwater mounding may limit recharge 
potential.  Other groundwater users may pump and 
use recharged water. 

Groundwater quality Unlikely, but need to avoid moving nitrate plumes. 

Available water supplies Several water supplies available.  Some may 
overlap in availability.  Need external partners or 
Exchange Contractor surplus water to help make 
project viable. 

Impacts to adjacent landowners 
(shallow groundwater) 

Unlikely if projects are operated to keep 
groundwater from getting into root zone 

Project economics Unit costs $131 to $306/AF 
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Process to Move Forward 

• Develop detailed scope of work for feasibility study 
• Meet with USACE to discuss flood control options and working on joint project 
• Meet with potential project partners including Del Puerto, Eastin, City of 

Newman, SLDMWA and regulators 
• Contact land owners of potential recharge sites to get recharge potential data 

(soil auguring). 
• Provide recommendations for geotechnical investigations 
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Attachment 8

San Joaquin River Exchange Contractors Water Authority

Orestimba Creek Recharge and Recovery Projects

Project Water Supplies

Creek Project Acres (AF/day)
1

(cfs) Creek Flows
3, 4, 5

San Joaquin and     

Kings River
6

Other Water Supplies
7

Total (rounded)

Riddle (Existing Pipeline) 20 10 5 0 AF 427 AF 100 AF 500 AF

Riddle (New Pipeline) 40 20 10 0 AF 853 AF 200 AF 1,100 AF

Small Pits 8 4 2 45 AF 171 AF 40 AF 300 AF

Large Pit 17 9 4 95 AF 341 AF 80 AF 500 AF

Notes:

1) All sites assumed to have recharge rates of 0.5 ft/day

2) Deliveries are based on the ability of site to recharge water and do not account for temporary basin or pit storage

3) Riddle properties have no ability to receive Orestimba Creek flows

4) Orestimba Creek flows are based on evaluation of flows at USGS Gauge # 11274500 (Orestimba Creek near Newman, CA) after reduction of 150 cfs for natural creek recharge

5) Orestimba Creek and Los Banos Creek flows generally occur in the winter and are assumed to not coincide with River flood flows

6) San Joaquin and Kings River Flows based on Graph in Steiner model
7.a

 that states water available = -0.01 x (diversion cfs)
2
 + 85.372 x (diversion cfs) 

6.a) Steiner model predicts that Kings and San Joaquin River water will be available on average 43 days/year

7) Other water supplies from SJRECWA and potential partners (Del Puerto WD, Grasslands WD, etc.) are assumed to be available on average 10 days/year, outside of the period of River flows

Annual Water Supplies (AF)
2

Orestimba 

Diversion Rate/Infiltration 

Capacity Proposed Recharge Site Description



Attachment 9

San Joaquin River Exchange Contractors Water Authority

Orestimba Creek Recharge and Recovery Projects

Project Yields

Creek Acres Unit Cost
 
($/AF) Avg. Annual Yield (AF)

Maximum Dry Year 

Recovery (AF)

Riddle (Existing Pipeline) 20 $131 500 1,700

Riddle (New Pipeline) 40 $150 1,000 3,300

Small Pits 8 $306 300 1,700

Large Pit 17 $135 500 1,700

Notes:  1) Yield includes water deliveries minus 10% for evaporation and groundwater migration

2) Project yield values are rounded to the nearest 100

3) Analysis does not include the cost to purchase water that is recharged

4) Analysis based on 0.5 feet/day anticipated long-term recharge rate.  Initial rate may be higher and then reduce due to mounding.

5) Maximum dry year recovery based on continuous pumping for 10 months and assumes sufficient water in storage

Orestimba 

Project

\\shotgun\bkf_clients\Clients\San Joaquin River Exch Contractors Auth -3495\349513B2-Orestimba Creek Recharge-Recovery\_DOCUMENTS\Reports\Files for Del PuertoWD\Tech Memo Attachments\Att 8 - 10 Recharge Project Water Supplies



Attachment 10

San Joaquin River Exchange Contractors Water Authority

Orestimba Creek Recharge and Recovery Projects

Maximum Dry Year Recovery

Average Annual

Creek  Yield (AF) (gpm) (AF/day)

Riddle (Existing Pipeline) 500 1 1,250 5.5 300 1,700

Riddle (New Pipeline) 1,000 2 1,250 5.5 300 3,300

Small Pits 300 1 1,250 5.5 300 1,700

Large Pit 500 1 1,250 5.5 300 1,700

Notes:  1) Yield includes water deliveries minus 10% for evaporation and groundwater migration

2) Project yield values are rounded to the nearest 100

3) Maximum dry year recovery based on well pumping capacity and assumes sufficient water in storage

Maximum Dry Year 

Recovery (AF)Project

Orestimba 

Well CapacityNo. Recovery 

Wells

Max Days of 

Pumping/Yr



DPWD and CCID Orestimba Creek Recharge and Recovery Project - Energy Calculations

From Chris Linneman from Summers Engineering and confirmed by Richard Bichette (RMC)

ENTER NUMBERS IN BLUE
AFY GPM

Gallon per minute calculation 500 310

30-year
Location GPM Head (ft) Efficiency HP kWh/y MWh/y 30 Lifecycle kWh MWh
Delta Pumping 500 186 65 36 236,112                  236          7,080,000                      7,080                       
Local 500 107 80 17 110,360                  110          3,310,000                      3,310                       
Difference 126          3,770,000                      3,770                       

(rounding error - 3880)

Greenhouse Gasses

Scenario lbs of CO2 Metric Ton CO2 30 year
Without Project 170,945                78 2,326                    
With Project 79,901                  36 1,087                    Electricity
Difference 42 1,260                    Months Total Electricity (MWh/y)

Not Constructed 3 708
Constructed 9 993
Weighted Average = 142

Benefit = 94

Greenhouse Gasses
Months Total Electricity (MWh/y)

Not Constructed 3 233
Constructed 9 326
Weighted Average = 47

Benefit = 31
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Professional Judgment 

 

Part I Introduction  

1.1 Overview 
The California Climate Action Registry created this General Verification Protocol to provide 
California Registry-approved verifiers with clear instructions for executing a standardized 
approach to the independent verification of greenhouse gas (GHG) emissions baselines and 
annual emissions reported by California Registry participants. This standardized approach 
defines a verification process that promotes the relevance, completeness, consistency, 
accuracy and transparency of emissions data reported to the California Registry. While this 
Protocol is written for verifiers, California Registry participants who are interested in 
understanding and preparing for the verification process may also find it useful.   

This Protocol is intended to be used in combination with the California Registry’s General 
Reporting Protocol and web-based calculation and reporting tool (CARROT—Climate Action 
Registry Reporting Online Tool). Approved verifiers will verify participants’ GHG 
emissions reports to the standards of the California Registry’s General Reporting 
Protocol, and sector-specific protocols using the process outlined in this General 
Verification Protocol.   

At a minimum, each emissions report must contain all of an entity’s emissions of CO2 in the 
state of California for a calendar year, reported in five categories: indirect emissions from 
purchased electricity, imports of steam, district heating/cooling, and direct emissions from 
mobile combustion, stationary combustion, manufacturing processes, and fugitive emissions. 
Where a participant is reporting their U.S. emissions, the report must contain all of their 
emissions nationally. Starting with the fourth year of reporting, each emissions report must 
contain all emissions of all six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6).   

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. For instance, this could include information about 
a company’s environmental goals, programs, policies, etc. Participants may also choose to 
report other indirect emissions, like business travel or employee commuting. In the emissions 
reports, optional information will be clearly distinguished from information that is verified. 

Activities for each specific verification will differ based on the length and complexity of a 
participant’s emissions report, but the verification process will include at least the following 
steps:   

• Case-by-case evaluation of Conflict of Interest 

• Scoping and planning a participant’s verification activities 

• Conducting verification activities 

1. Identifying emissions sources 

2. Reviewing methodologies and management systems 

3. Verifying emission estimates 

• Preparing a participant’s Verification Report and Verification Opinion 
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• Submitting a participant-authorized electronic Verification Form and 
Verification Activity Log to the California Registry via CARROT 

Upon completion of the above steps, the California Registry will review the emissions report 
before accepting a participant’s verified emissions report into its emissions database. This 
process is repeated every year of an organization’s participation in the California Registry. 

To help decrease the potential for conflict of interest between a verifier and a participant, a 
verifier can verify the same participant for a maximum of six consecutive years. After six 
years, a participant must choose another verifier for at least three years. After that time, the 
original verifier would again be eligible to verify the participant’s emissions for up to six 
consecutive years.   

The California Registry assumes that the verifiers will use their best professional judgment 
when conducting verification activities. 

1.2 Organization of this General Verification Protocol 
This General Verification Protocol is divided into four parts which outline the necessary steps 
a verifier must follow to initiate and complete the verification of a participant’s emissions 
report.   

Part I, Introduction (this section), provides a brief overview of the purposes and 
requirements of the verification process, describes the principles of verification, highlights 
important definitions, and answers some key questions. 

Part II, Preparing for Verification, focuses on activities that take place prior to beginning 
verification activities, including bidding for a contract with participants, determining conflict of 
interest, negotiating a contract with participants, providing required notifications, and 
designing appropriate verification activities for each participant. 

Part III, Core Verification Activities, provides guidance on conducting the primary activities 
that the verifier will complete, including:  identifying sources, reviewing management systems 
and methodologies, and verifying emission estimates.   

Part IV, Completing the Verification Process, covers procedures for completing the 
verification process including: preparing a Verification Report and Verification Opinion, 
completing the Verification Form to submit a participant’s verified data to the California 
Registry, and recording and retaining proper records.   

1.3 Principles of Verification 
The purpose of verification is to provide an independent review of data and information being 
submitted to the California Registry to ensure that they meet minimum quality criteria. To 
fulfill this purpose, the independent verification process maintains the criteria of 
completeness, consistency, accuracy, comparability and transparency as its underlying 
principles.   

Relevance. Verification should ensure that GHG inventories submitted to the California 
Registry appropriately reflect the GHG emissions of the entity and include emissions 
information produced in accordance with the program rules on defining reporting boundaries 
and sources. 
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Completeness. Verification should ensure accounting of all material GHG emissions 
sources and activities within the specified scope of the participant’s inventory (a minimum of 
95%).  Baseline and annual emissions results should include all sources for which the 
participant is responsible.   

Consistency. An emissions report should allow for meaningful comparison of emissions 
performance over time and across similar organizations. Independent verification should 
ensure that consistent methodologies and measurements are used between the baseline 
results and annual emissions results. Additionally, changes to participant emission baselines 
are verified to ensure appropriate comparisons.  

Accuracy. Entity-wide reported data should be within the materiality threshold of 5% of the 
verifier’s estimate of total emissions. Calculations and estimates need to be as accurate as 
possible to prevent material errors.   

Transparency. Verification should be a transparent exercise. The data used for verification 
and the verification activities should be clearly and thoroughly documented to allow for 
outside review by the California Registry or potential review by the State of California (the 
State) in the context of overseeing verification activities. 

1.4 Verification Principles and Definitions 

1.4.1 Verification Standard 

Verifiers must verify participants’ GHG emissions reports against the California Registry’s 
General Reporting Protocol using the process outlined in this General Verification Protocol. If 
a participant is reporting process or fugitive emissions, a separate industry-specific protocol 
may also be used and cited, where available. Some participants may wish to use their GHG 
emissions report for additional purposes such as registering in another registry, participating 
in emissions trading schemes, crediting programs, etc., and thus may add additional 
standards for verification.   

1.4.2 Minimum Quality Standard 

A verified emissions report submitted to the California Registry must be free of material 
misstatements, achieving a level of at least 95% accuracy. It is possible that during the 
verification process, differences will arise between the emissions totals estimated by 
participants and those estimated by verifiers. Differences of this nature may be classified as 
either material (significant) or immaterial (insignificant). A discrepancy is considered to be 
material if the overall reported emissions differ from the overall emissions estimated by the 
verifier by 5% or more. A difference is immaterial if it is less than 5%.   

1.4.3 Reporting Uncertainty vs. Inherent Uncertainty 

When evaluating participants’ emissions reports, verifiers are to determine if the reporting 
uncertainty (vs. the inherent uncertainty) is less than the minimum quality standard.   

Reporting uncertainty entails the mistakes made in identifying emissions sources, managing 
data or information, and calculating GHG emissions. Inherent uncertainty refers to scientific 
uncertainty associated with measuring GHG emissions. The California Registry is aware that 
there is inherent uncertainty in emissions factors and measurement of activity data through 
metering and instrumentation (even after the calibration of meters and other data collection 
methods are verified as accurate), but determining scientific accuracy is not the focus of the 
California Registry or its General Reporting Protocol.  
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1.5 Professional Judgment 
Approved verifiers must verify participants’ GHG emissions reports against the California 
Registry’s General Reporting Protocol using the process outlined in this General Verification 
Protocol.  The California Registry asks verifiers to use their professional judgment when 
executing the verification activities described in this General Verification Protocol. The 
purpose of the verifier approval process is to find verification firms that demonstrate, through 
their staff’s professional qualifications and relevant GHG experience, their ability to render 
sound professional judgments about GHG emissions reports.   

Application of a verifier’s professional judgment is expected in the following areas: 

• Implementation of verification activities with appropriate rigor for the size and 
complexity of a participant’s organization and with regard to the uncertainty of 
calculations associated with the participant’s emissions sources; 

• Review of the appropriateness of a participant’s GHG emissions tracking, monitoring, 
and management systems for providing information to the California Climate Action 
Registry; 

• Evaluation of participant compliance with the California Registry’s General Reporting 
Protocol; 

• Assessment of methods used for estimating emissions from sources for which the 
General Reporting Protocol does not provide specific guidance, such as process and 
fugitive emissions, and indirect emissions from sources other than electricity, 
imported steam, district heating/cooling; and 

• Appraisal of assumptions, and estimation methods and emission factors that are 
selected as alternatives to those provided in the General Reporting Protocol.   

The General Verification Protocol and training provided by the California Registry are 
intended to explain to the verifier the California Registry’s guidelines and expectations and 
thus what types of professional judgments are appropriate for this program. In addition to 
these resources, verifiers may contact the California Registry at any time for clarification of 
California Registry guidelines, expectations and policies. 

1.6 Conflict of Interest 
In order to ensure the credibility of the emissions data reported to the California Registry and 
its potential utility under any future regulatory regime, it is critical that the verification process 
is completely independent from the influence of the participant submitting the emissions 
report. While conducting verification activities for California Registry participants, verifiers 
must work in a credible, independent, nondiscriminatory and transparent manner, complying 
with applicable state and federal law and the current version of the State of California’s 
Conflict of Interest Process and Requirements for State and California Registry-Approved 
Verifiers. This document is posted on the California Registry’s website.  

Any pre-existing relationship between the verifier and participant must be acknowledged to 
the California Registry, which will evaluate the potential for a conflict of interest (COI) 
between the two organizations.   

Verifiers must provide information to the California Registry about its organizational 
relationships and internal structures for identifying potential conflicts of interest 
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(organizational COI). Then, on an individual basis, the California Registry will review any pre-
existing relationship between a verifier and participant and will assess the potential for conflict 
of interest (case-by-case COI). When the California Registry determines there is a low risk of 
COI, the participant and verifier can finalize negotiations of their contract. Following 
completion of a verification, the verifier must monitor for the next year if any new business 
relationship may create a COI (emerging COI). 
 
As an added protection, a verifier may provide verification services to a California Registry 
participant for, at most, six consecutive years. After a six-year period, the California Registry 
participant must engage a different verifier. The original verifier may not provide verification 
services to that participant for three years. This three year hiatus begins with any lapse in 
providing annual verification services to a California Registry participant. 

In the event that a verifier violates these conditions, the California Registry, in consultation 
with the State and at its discretion, may disqualify an approved verifier for a period of up to 
five years.   

This conflict of interest clause does not preclude a verifier from engaging in consulting 
services for other clients that participate in the California Registry for whom the verifier does 
not provide any verification activities.   
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Part II Preparing for Verification 

2.1 Verification Process Overview  
Before any verification activities begin, a number of procedural steps must be taken to ensure 
that the obligations and responsibilities of both the verifier and participant are clear.   

The following summary of the major steps of verification is provided as a reference.   

1. Verifier receives California Registry approval: Verifier meets all accreditation 
requirements and completes a California Registry-sponsored verification training 
workshop.   

2. Participant selects verifier: Participant contacts one or more State/California 
Registry-approved verifiers to discuss verification activities. Participant selects an 
organization to verify its GHG emissions results and begins to negotiate contract 
terms.  

3. Verifier submits case-specific Evaluation of Conflict of Interest (COI) and State 
Notification Form:  After a participant chooses a verifier, the verifier must submit a 
Conflict of Interest Evaluation and State Notification Form to the California Registry to 
establish that the likelihood of a COI between parties is low or that risk of any conflict 
can be sufficiently mitigated by the verifier.  The form must be submitted at least 10 
working days prior to the first scheduled verification meeting.  

4. California Registry sends COI determination to verifier: The California Registry 
reviews the Evaluation of COI Form and supporting information to determine the level 
of risk associated with the proposed participant/verifier relationship, and notifies the 
verifier of its determination. 

5. Verifier & participant finalize contract: When the California Registry provides a 
favorable COI determination between a participant and verifier, verifiers may finalize 
their contract with a participant. 

6. Verifier conducts verification activities: Verifier follows the guidance in the 
General Verification Protocol to evaluate a participant’s annual GHG emissions 
report. 

7. Verifier prepares Verification Report and Verification Opinion for participant:  
Verifier prepares a detailed summary (Verification Report) of the verification activities 
for the participant. Verifier also prepares a Verification Opinion for participant’s 
review, prior to sending opinion electronically to the California Registry via CARROT. 

8. Verifier & participant discuss Verification Report and Opinion: Verifier meets 
with participant to discuss Verification Report and Opinion. 

9. Verifier completes Verification Form via CARROT:  Once authorized by a 
participant, a verifier completes the Verification Form via CARROT. Participant then 
submits the original Verification Opinion to the California Registry.  

10. California Registry Conducts Final Review: California Registry reviews the 
Verification Opinion and Verification Activity Log and evaluates the participant’s 
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emissions reports. Once accepted by the California Registry, a participant’s 
aggregated entity-level emissions become available to the public via CARROT. 

Even in multi-year verification contracts, verifiers must repeat steps 3-11 for each annual 
verification before submission to the California Registry. 

2.2 Becoming an Approved Verifier 
Only those firms approved by the California Registry, the State or those involved in the 
American National Standards Institute (ANSI) accreditation program may provide verification 
services to California Registry participants.  In order to become approved, a verifier must 
complete a two-step process:  1) Obtain accreditation as a GHG verifier from either the 
California Air Resources Board or from the American National Standards Institute (or other 
approved accreditation body as specified on the California Registry website) and 2) achieve 
California Registry approval by attending a verification training workshop facilitated by the 
California Registry.   

Information on ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

The second step of the approval process requires that lead verifiers one of the California 
Registry’s verification training workshops. A lead verifier is any verifier from the firm who will 
sign their firm’s Verification Opinion. After completing the training workshop, the verification 
firm becomes an “approved verifier.”  Following the training session, the California Registry 
will provide verifiers with a notification of their full approval. Upon receiving this notice, a firm 
may approach current or prospective California Registry participants to market their services 
and capabilities, and advertise that they are “approved verifiers for the California Climate 
Action Registry”. All approved verifiers are listed on the California Registry’s website. 

Approvals are valid for three years from the date of the California Registry approval. At the 
end of this period, the California Registry will send a notification to each firm’s primary 
contact. If for any reason the State, ANSI or the California Registry finds that a verifier has 
failed to meet the standards of either the General Reporting Protocol or the General 
Verification Protocol, it may disqualify a verifier for a period of up to five years. 

2.3 Updates to the General Verification Protocol 
Periodically, the California Registry may update the General Verification Protocol. The 
California Registry will advise all verifiers of any changes, and any new requirements that 
may affect them. Where any changes are significant, the California Registry may require that 
lead verifiers attend the next verification training workshop.    

2.4 Adding or Deleting Designated Staff 
During the application process, verification firms will identify all staff members who will be 
designated verifiers for the California Registry. An applicant who is State-approved may add 
or delete staff to their roster. To add or delete designated staff after being approved, the 
verifier should submit the Designated Staff Form (available on the California Registry’s 
Verifiers Only webpage), with the names and contact information for any personnel changing 
from the roster, and note if staff are to be deleted or added to the roster. When adding staff, 
the firm should describe each individual’s job classifications, relevant experience, education, 
academic degrees, professional licenses for technical staff members and their respective 
roles.   
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2.5 Bidding on a Verification Contract  
The California Registry recommends that those participants with complex GHG emissions 
reports solicit competitive bids for verification services from at least three approved verifiers.  
Those participants with simpler GHG emissions reports who do not seek, or are not eligible 
for, batch verification may wish to secure competitive bids or may wish to sole source the 
verification contract in order to reduce costs and expedite the verification process.   

When preparing to send out a request for bids from verifiers, participants should first review 
the list of approved verifiers and select some (or all) as prospective bidders. Due to the 
possibility of access to proprietary information, participants may want to send each 
prospective bidder a non-disclosure agreement. The California Registry suggests that 
participants distribute requests for bids to prospective verifiers only after they have received a 
signed non-disclosure agreement from verifiers. 

The California Registry recommends that participants include the following information in their 
requests for bids from verifiers:  

1. The expected contract duration; 

2. A general description of the participant’s organization; 

3. The geographic boundaries of the participant’s emissions report; 

4. The number and locations of facilities and operations; 

5. The GHGs reported in the participant’s emissions report; 

6. The emission source categories (and possibly emission sources) in the participant’s 
emissions report; 

7. The password to a read-only (Reviewer) version of the participant’s emissions report 
in CARROT; and 

8. A list and description, by category, of how emissions data is organized and 
calculated (either using CARROT or another methodology). 

The California Registry suggests that participants request that commercial proposals from 
potential verifiers include the following components:  

1. History and description of verification company; 

2. Explanation of core competencies; 

3. Proposed price for verification services; 

4. Proposed staff; 

5. Statement of verifier liability; 

6. Confidentiality policy; and 

7. Duration of contract.   
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The California Registry expects only limited variation in the technical proposals since all of 
the approved verifiers are trained to implement the California Registry’s standardized 
verification process.  

2.6 Conflict of Interest (COI) 

2.6.1 Objective of the Conflict of Interest Process 

This COI process was developed by the State of California and adopted, with modifications, 
by the California Registry to assess the risk of potential COI between verifiers and California 
Registry participants. This process gives verifiers the ability to demonstrate that their 
organization is capable of identifying and mitigating situations that would impair their ability to 
render an impartial verification opinion.   
 
Through this process, applicants and any partners must demonstrate: 

1. Clearly-defined organizational boundaries, internal structures, and relationships with 
other companies that have management or financial control over the applicant. 

2. The presence of internal mechanisms to identify and mitigate organizational and 
personal COIs with any potential clients. 

3. The ability to be objective in providing verification activities. 
 
To protect the credibility and rigor of the California Registry verification process, the 
relationship between verifiers and California Registry participants must not create or appear 
to create a COI. While conducting verification activities for California Registry participants, the 
verifier must work in a credible, independent, nondiscriminatory and transparent manner, 
complying with applicable state and federal law and the current version of the California 
Registry’s conflict of interest process  

2.6.2 Process and Requirements 

In the verification process, all verifiers must demonstrate they do not have significant conflicts 
of interest with participants: 

1. Organizational COI – in the application process, each verifying organization shows 
that they have internal mechanisms in place that help maintain their objectivity in 
verification activities. 

2. Case-by-Case COI – in each case where verification services are requested, 
before a contract is signed with a participant, each verifier demonstrates that any pre-
existing relationship between the verifier and participant will not impair impartiality in 
verifying a GHG emissions report. 

3. Emerging COI – for a period of one year following a verification, verifiers will monitor 
their relationship with the participant to ensure impartiality has been protected in the 
verification process. 

These are each discussed in greater detail below. 

2.6.2.1 Organizational COI 
  
As part of the application process, a verifier has already documented the ability of its 
organization to identify and react to COI due to organizational relationships. Verifiers have 
also submitted the form Conflict of Interest Declaration of Ability and Intent to Comply, 
declaring the applicant and each partner's ability to subsequently perform and submit a case-
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by-case evaluation of COI to the California Registry. This form also conveys the applicant’s 
intent to comply with the California Registry’s COI process and requirements. 

2.6.2.2 Case-by-Case COI 
 
As an early step in the contract negotiation process between verifiers and participants, a 
verifier must demonstrate on a case-by-case basis that it, its partners, and the individuals 
performing verification activities do not have any actual or potential conflict of interest with the 
California Registry participants for which it has been selected to carry out verification 
functions. 

A verifier will have a high risk of COI if the verifier and participant share any management, or 
if any of the California Registry participant's managers of GHG-related activities were 
previously employed with or by the verifier within the last three years, or vice versa. A verifier 
will have a high risk of COI if the verifier or its related companies (e.g., parent company, 
subsidiaries of a parent company, affiliates) has provided any GHG management or 
advocacy services (as identified on the list below) to the California Registry participant within 
the last three years. If a verifier has performed these services, they have a high potential 
COI, as they would be: 1) verifying their own work, 2) performing management functions for 
the client, or 3) acting as an advocate for the client. Where a high risk of COI is determined, 
the verifier is not approved to conduct the verification. 
 
2.6.2.3 Incompatible Services 
 

• Designing, developing, implementing, or maintaining a GHG emissions inventory 
• Designing or developing GHG information systems 
• Developing GHG emissions factors or other GHG-related engineering analysis 
• Designing energy efficiency, renewable energy, or other projects which explicitly 

identify GHG reductions as a benefit 
• Preparing or producing GHG-related manuals, handbooks, or procedures  

specifically for the California Registry participant 
• Appraisal services of carbon or GHG liabilities or assets 
• Brokering in, advising on, or assisting in carbon or GHG-related markets 
• Management over health, environment and safety functions 
• Legal and expert services unrelated to California Registry verification 

 
If the verifier identifies a potential or actual COI, the verifier must also submit a plan to avoid, 
neutralize, or mitigate the COI situation. The California Registry will review the information 
submitted to determine if the verifier provided enough information to make a COI 
determination. If not, the California Registry may request additional information. Once the 
information is found to be complete, the California Registry will review and evaluate the case, 
and will issue a written determination within ten working days. 
 
Once the case-by-case evaluation is complete, a verifier may provide verification services to 
a California Registry participant for, at most, six consecutive years. After a six-year period, 
the California Registry participant must engage a different verifier. The original verifier may 
not again provide verification services for at least three years. This three-year period is 
triggered following any lapse in providing annual verification services to a California Registry 
participant. 
 
This cycling of verifiers will help to avoid potential COI situations due to lengthy and ongoing 
relationships. Also, this guarantees that another firm will review material previously reviewed 
by another verifier, thus providing another “check” on the consistency and appropriateness of 
professional judgments made.   
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2.6.2.4 Emerging COI 
 
Verifiers agree to monitor their activities for one year after the verification, and seek the 
approval of the California Registry and the State before entering into arrangements or 
relationships during that time that may present COI. The verifier may not enter into any 
contract with a California Registry participant or related entity that the California Registry 
and/or the State determines would create an unacceptable level of risk of COI.  
 
In order to obtain this determination, the verifier must submit Form COI-AB: 
Notification of Verification Activities And Request for Evaluation of Potential for Conflict of 
Interest Between Verifier and California Registry Member (available on the California 
Registry’s Verifiers Only webpage) to the California Registry detailing the specifics of their 
situation and request a determination. The California Registry will use a similar procedure to 
determine the risk for COI during that period. 
 
2.6.2.5 Confidentiality 
 
The California Registry will enter into confidentiality agreements with verifiers and California 
Registry participants as necessary to evaluate potential COI. Any organization that must 
provide confidential information to support the evaluation should clearly indicate what 
information is confidential, and the California Registry will follow its standardized procedures 
to do its utmost to protect confidential business information.   
 

2.7 Negotiating a Contract with the Participant  
After a verifier has been selected by a California Registry participant, the two parties should 
negotiate and complete contract terms. This contract is exclusively between the participant 
and the verifier, and the particulars of any given contract are at the discretion of the two 
parties. However, contracts for verification services typically include the following 
components:  

• Scope of the Verification Process. This component of the contract should outline 
the exact geographic and organizational boundaries of the participant’s emissions 
inventory to be examined.  This should, but may not necessarily, match the 
boundaries used in the GHG emissions report to the California Registry. This scope 
should indicate whether a participant’s California-only emissions are included or if 
both California and U.S. emissions are included. It should also identify whether the 
participant has used the management control, equity share, or other methods based 
on contractual relationships to determine organizational boundaries.   

• Confirmation of Approved Verifier Status. This is a simple statement that the 
verifier has been approved by the California Registry to verify emissions reports 
covering the scope listed above.   

• Verification Standard. Verifiers must verify participants’ GHG emissions reports 
against the California Registry’s General Reporting Protocol using the process 
outlined in this General Verification Protocol. If a participant is reporting process or 
fugitive emissions, a separate industry-specific protocol may also be used and cited, 
where available. Some participants may wish to use their GHG emissions report for 
additional purposes such as, registering in another registry, participating in emissions 
trading schemes, crediting programs, etc., and thus may add additional requirements 
into their contract for verification.   
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• Non-Disclosure Terms. The verifier and the participant should agree in advance on 
methods for identifying and protecting proprietary and confidential business data that 
may be revealed during verification. 

• Site Access. The verifier and the participant should agree in advance to the time, 
place, and conditions of a verifier’s site visits, if any are required. 

• Documentation and Data Requirements. The verifier and participant should agree 
on how and when the participant will provide activity and emissions data to the 
verifier. The range of required documentation will largely be determined by the size 
and complexity of participant operations, and whether the participant has used the 
online calculation tools available through CARROT.   

• Period of Performance. The period of performance for verification services may be 
up to six years. Where a participant’s operations do not significantly change from 
year to year, they may wish to work with a verifier on a three-year cycle. However, 
the participant has discretion as to whether to sign a one or multi-year contract. 

• Performance Schedule. Participants and verifiers may wish to agree on a schedule 
to complete the verification process and for the verifier to deliver a Verification Report 
and Verification Opinion. Verification should be completed by October 31 of the same 
calendar year when the emissions report was submitted. 

• Payment Terms. Typical payment terms include total value, schedule of payments, 
and method of payment (e.g., electronic funds transfer). 

• Re-Verification Terms. If the verifier identifies material misstatements, the 
participant may choose to revise its GHG emissions report. At that time, the 
participant may ask the verifier to re-verify the portions of the report with material 
misstatements or seek verification from another provider. A verifier may not provide 
guidance, technical assistance, or implementation work on the remediation of 
material misstatements, as this constitutes consulting services and results in a 
conflict of interest. Contracts should also specify the length of time a participant will 
have to correct material misstatements. 

• Liability. All verifiers are subject to minimum liability associated with completing the 
verification per the terms of the verification contract. The participant may require and 
the verifier may agree to additional liability under this contract. 

• Contacts. Parties should identify technical leads for both the participant and verifier, 
as well as responsible corporate officials of each party. 

• Dispute Resolution. Both parties must state their consent to submit irreconcilable 
differences for review to the California Registry-convened Dispute Resolution 
Committee. 

• Acknowledgement of State Site Visits. Both parties must sign an 
acknowledgement that, on a random basis, the State may accompany a verifier for 
purposes of monitoring the verification process. 

2.8 Batch Verification 
In an effort to minimize the transaction costs of verification for small organizations with 
relatively simple emissions, the California Registry will contract with an approved verifier to 



 

General Verification Protocol  Part II · Preparing for Verification 
(August 2008)   13 

undertake the verification work for interested participants with limited GHG emissions. The 
California Registry calls this batch verification. Emissions reports verified under batch 
verification must meet the same standards as non-batch reports. Eligible participants include 
those with: 
 

• Less than 500 metric tons of CO2e emissions per year; 

• No significant process or fugitive emissions (significance threshold is 5% of total 

CO2e emissions) ; 

• Indirect emissions from purchased electricity at four or fewer sites; and/or 

• Direct emissions from five or fewer passenger vehicles only; and/or 

• Direct emissions from stationary combustion at one site. 

 
Upon the recommendation of the batch verifier, the California Registry reserves the right to 
deem a participant’s GHG emissions inventory too complex for batch verification. The 
California Registry also reserves the right to grant batch verification eligibility on a case-by-
case basis.  
 
2.8.1 Procedures  

Each year, the California Registry will solicit competitive bids for batch verification services 
from all eligible approved verifiers.    

Participants interested in batch verification will contact the California Registry to express their 
interest. After confirming the participant’s eligibility, the California Registry will keep track of 
interested participants. 

Each participant will sign a standardized contract with the verifier that has been developed by 
the California Registry. If participants require non-standard contract language, they cannot 
participate in batch verification. 

Once the contracts are signed, the California Registry will work with the verifier to identify all 
necessary documentation, as requested by the verifier and as required in the General 
Reporting and General Verification Protocols. The California Registry will collect the 
necessary supporting documentation from the participants and forward it to the verifier. It is 
expected that batch verification will not require a site visit, but will consist of document review 
and telephone interviews. 

The verifier will contact each participant to understand their operations. Then, the batch 
verifier will review and assess the emissions reports and documentation and prepare the 
Verification Report and Opinion. The verifier will then discuss the findings with each 
participant and upon authorization, will submit the electronic Verification Form to the 
California Registry via CARROT.   

To minimize any potential conflict of interest, the California Registry will contract with a batch 
verifier on an annual basis and the designated batch verifier will perform all eligible 
verifications for that calendar year of emissions. The batch verifier will be ineligible to bid on 
batch verification for the following three years. Because of this term limit, the limited nature of 
emissions and operations of the participant and the elevated level of oversight by the 
California Registry, the potential for COI is deemed low, and the requirement to request 
determination of COI is waived. 
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2.9 Notification of Planned Verification Activities 
After verifiers and participants have completed contract terms, the verifier must notify both 
the California Registry and the State of California 10 business days prior to the beginning of 
verification activities, using Form D, Notification of Verification Activities. This form is 
available on the California Registry’s Verifiers Only webpage. Notification should include: 

• Verifying company information; 

• Participant information; 

• Year and types of greenhouse gas emissions data being verified; 

• Schedule of verification activities; and  

• Names of approved staff members conducting the verification activities 

This notification period is necessary to allow the State the opportunity to accompany verifiers 
on visits to participants’ sites. The State will observe, evaluate, and report on the quality and 
consistency of verification activities. A verifier that does not provide proper notification to the 
California Registry and the State may be disqualified as an approved verifier. 

2.10 Kick-off Meeting with the Participant 
After contract terms have been completed and the California Registry and State have been 
notified of planned verification activities, verifiers should conduct a kick-off meeting with 
participants. For some verifications, this may consist of a telephone call. The agenda for that 
meeting should include:  

1. Introduction of the verification team; 

2. Review of verification activities and scope; 

3. Transfer of background information and underlying activity data (See Table 2); and 

4. Review and confirmation of the verification process schedule. 

Based on the information provided in agenda items 2 and 3, the verifier should determine the 
most effective, efficient, and credible detailed verification approach tailored to the particular 
characteristics of the participant.   

2.11 Online Reporting 
All participants must report their emissions using the California Registry’s online calculation 
tool, CARROT. Participants may also opt to use CARROT to calculate their indirect 
emissions and direct emissions from stationary and mobile combustion. Where participants 
have used CARROT to calculate their emissions, the verifier needs to verify that data have 
been collected properly and entered accurately. The verifier should assume CARROT’s 
calculations are correct and do not need to re-calculate the emissions. Due to the time 
savings, this should result in a less expensive and expedited verification process.   
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It is the participant’s responsibility to provide the verifier with access to CARROT. A verifier 
will have read-only access to the participant’s Total Emissions Summary, which provides a 
detailed summary of all the information that the participant has reported. Because the verifier 
needs to be able to evaluate any operational changes, access is also provided to the 
previous year’s total emissions summary, as well as emissions reported in the baseline year 
if this has been specified and if it is different than the current emissions year. For example, 
for a participant who has set a baseline year of 2002, has reported data from 2002 – 2006, 
and is contracting with a verifier for evaluation of their 2007 emissions; the verifier will be able 
to access their 2007 report, their 2006 report, and their 2002 report. They would have public 
access to emissions reported in the intervening years. 

Additional assistance with navigating and using CARROT is provided in the California 
Registry’s Verification Training Workshops and by contacting the California Registry at 213-
891-1444 or help@climateregistry.org. Verifiers may also request temporary access to 
CARROT for training purposes. 
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Part III Core Verification Activities  

3.1 Overview  
Once verifiers have completed the preparations for verification, they are ready to begin the 
core verification activities.  

The core verification activities include three primary elements: 

1. Identifying emissions sources in five emission source categories (indirect, mobile, 
stationary, process, and fugitive emissions); 

2. Understanding management systems and estimation methods used; and 

3. Verifying emission estimates. 

The core verification activities are a risk assessment and data sampling effort aimed at 
ensuring that no material sources are excluded and that the risk of error is assessed and 
addressed through appropriate sampling and review. The complete core verification process 
is illustrated in Figure 1 below.   

Figure 1. The Core Verification Process 

 

 

 

3.2 Verification Activities Based on Participant Characteristics 
Verifiers must apply the verification activities consistently for all participants. However, based 
on the size and complexity of participants’ operations and management systems, verification 
activities and the duration of the process will vary. The documents that will need to be 
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reviewed during verification will also vary depending on the nature of the emission sources 
contained in the participant’s emissions report.   

3.2.1 Determining Appropriate Verification Activities 

To guide verifiers in their determination of appropriate verification activities, the California 
Registry divides participants into three general groups, based on the level of effort necessary 
to verify their emissions. The characteristics of the verification approach for each of these 
groups are listed below. Of course, verifiers are expected to use their professional judgment 
to augment or narrow these approaches based on uncertainty in emissions estimates and 
other items affecting material accuracy.   

Group 1: Small participants with simple operations. This group includes participants 
who have only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at four or fewer buildings; and/or 

• Direct emissions from stationary combustion at one site; and/or  

• Direct emissions from five or fewer passenger vehicles.  

In an effort to minimize verification costs, small participants who also have total 
emissions that are less than 500 metric tons of CO2e per year may elect to be batch 
verified with similar organizations. The California Registry will assist this batch of 
participants in bidding and negotiating contracts with the verifier. Standard terms and 
conditions will apply for all contract elements. Verification for these participants will 
usually not require a site visit, but rather, activities will be conducted via a telephone 
interview.   

Alternatively, small participants may choose to contract out verification services through a 
sole source procurement or competitive bidding process. 

Group 2: Larger participants with more complex operations. These include 
participants with only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at more than four sites; 

• Direct emissions from stationary combustion at more than one site;  

• Direct emissions from more than five vehicles; and/or 

• No material process or fugitive emissions.   

For these participants, most verifications will require at least one site visit. Additional 
visits may be required when characteristics of the participant changes between reporting 
periods (e.g., new sites, changed location, began new operations). Site visits are used to 
ensure that all material GHG emission sources have been included and appropriately 
accounted for in the greenhouse gas emissions report.  

Group 3: Participants with process or fugitive emissions. For participants with 
material process or fugitive emissions or other emissions not covered above, verification 
activities must be more detailed. Because these emission calculations are not currently 
included in the General Reporting Protocol, the verifier is required to use their 
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professional judgment as to the appropriateness of the calculations used by the 
participant.   

3.3 Verification Cycle 
For participants whose operations do not change significantly, verification can be a three-
year cycle. In Year 1, a verifier will need to form a detailed understanding of a participant’s 
operations and resulting GHG emissions. If there have been no significant changes in a 
participant’s boundaries, GHG emissions sources and/or management systems, a verifier 
may streamline and expedite the verification activities in Years 2 and 3 by focusing on 
verifying emissions estimates. To ensure data integrity, all of the core verification activities 
should be completed again in Year 4, followed by streamlined activities in Years 5 and 6. 

The minimum core verification activities for each year are: 

Year 1:  Identify emission sources, review management systems, verify 
emissions estimates 

Year 2:  Verify emissions estimates 

Year 3:  Verify emissions estimates 

Year 4:  Same as Year 1 

3.4 California Registry’s Expectations for Verification Activities 
Through these verification activities, verifiers are to verify that the annual emissions reports 
submitted to the California Registry via CARROT meet the standards of the General 
Reporting Protocol: 

1. The participant has reported all material emissions, broken out into the following five 
categories: 

• Indirect emissions from purchased electricity, imported steam, district heating/ 
cooling; 

• Direct emissions from mobile combustion; 

• Direct emissions from stationary combustion; 

• Direct emissions from process activities; and 

• Direct fugitive emissions. 

2. Total emissions reported as de minimis are less than 5% of the total emissions.   

3. From the fourth year of reporting to the California Registry, all material emissions from all 
six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6) are reported.   

4. All California emissions are identified separately from the rest of a participant’s U.S. 
emissions, where the participant has chosen to report their U.S. emissions.  

5. All emissions were emitted during the calendar year specified. 
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6. Reported emissions meet the minimum quality standard of 95% accuracy. 

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. This could include, for instance, information 
about a company’s environmental policies and goals, and emission reduction projects. 
Participants may also choose to report other optional indirect emissions (e.g., business travel, 
employee commuting). In the report generated by CARROT, optional information will be 
clearly distinguished from verified information. 

To verify information is accurately reported, the verifier will want to review, at a minimum, the 
documents listed in Table 1. To facilitate this review, once the participant reports their 
emissions using CARROT, the participant and the verifier can generate a Verification 
Checklist. Based on the types and categories of emissions they have reported, CARROT will 
provide participants and verifiers with a list of documents they will need for verification.  

Table 1. Documents to be Reviewed during Verification 
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Activity or Emissions Source  Documents 
Identifying Emission Sources 
Emission Source Inventory Facility Inventory 

 Emission Source Inventory 
Stationary Source Inventory 
Mobile Source Inventory 
Fuel Inventory 

Understanding Management Systems and Methodologies 
Responsibilities for Implementing GHG 
Management Plan 

Organization Chart, Greenhouse Gas Management Plan, 
Documentation and Retention Plan 

Training Training Manual, Procedures Manual, Consultant Quals Statement 
Methodologies Protocols Used (if in addition to the California Registry’s General 

Reporting Protocol) 
Verifying Emission Estimates 
Indirect Emissions from Electricity Use Monthly Electric Utility Bills, Emission Factors (if not default) 
Direct Emissions from Mobile Combustion Fuel Purchase Records, Fuel in Stock, Vehicle Miles Traveled, 

Inventory of Vehicles, Emission Factors (if not default) 
Direct Emissions from Stationary Combustion Monthly Utility Bills, Fuel Purchase Records, CEMs Data, Inventory of 

Stationary Combustion Facilities, Emission Factors (if not default) 
Indirect Emissions from Cogeneration Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from Imported Steam Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Heating Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Cooling Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Direct Emissions from Process Activities Raw Material Inputs, Production Output, Calculation Methodology, 

Emission Factors 
Direct Fugitive Emissions  

Refrigeration Systems Refrigerant Purchase Records, Refrigerant Sales Records, 
Calculation Methodology, Emission Factors 

Landfills  Waste-in-Place Data, Waste Landfilled, Calculation Methodology, 
Emission Factors 

Coal Mines Coal Production Data Submitted to EIA, Quarterly MSHA Reports, 
Calculation Methodology, Emission Factors 

Natural Gas Pipelines Gas Throughput Data, Calculation Methodology, Emission Factors  
Electric Transmission and Distribution Sulfur Hexafluoride Purchase Records, Calculation Methodology, 

Emission Factors 

 
Step 1:  Identifying Emission Sources 
Verifiers should review a participant’s reported emission source inventories (facility, source, 
and fuel) to ensure that all sources are identified. Verifiers should then determine the GHGs 
that will result from the identified sources and estimate their magnitude. GHGs that are not 
required to be reported can be disregarded. Finally, verifiers should rank the remaining 
reported emissions by CO2e (using the Global Warming Potentials [GWPs] contained in the 
Intergovernmental Panel on Climate Change’s (IPCC) Second Assessment Report (SAR) - 
see Table 2, below) to assess the environmental risk associated with the emissions.   

Table 2. GWPs from IPCC’s Second Assessment Report 
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Greenhouse Gas GWP 
(SAR, 1996) 

CO2 1 
CH4 21 
N2O 310 
HFC-23 11,700 
HFC-32 650 
HFC-125 2,800 
HFC-134a 1,300 
HFC-143a 3,800 
HFC-152a 140 
HFC-227ea 2,900 
HFC-236fa 6,300 
HFC-4310mee 1,300 
CF4 6,500 
C2F6 9,200 
C4F10 7,000 
C6F14 7,400 
SF6 23,900 
Source: U.S. Environmental Protection Agency, Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 1990-2003 (April 2005). 
 

 
When the emission source inventory is complete, verifiers should review participant’s GHG 
emissions report and document answers to the following questions to assess if the GHG 
emissions report reflects the geographic, organizational, and operational scope of the 
participant: 

1. Does the GHG emissions report include all processes and facilities under the 
management control of the participant? If not, why? 

 
2. Does the report include all sources of GHG emissions within the geographic and 

organizational boundaries of the participant? 
 

3. Does the report include all applicable types of GHGs from each emission source 
within the geographic and organizational boundaries of the participant?  

 
4. Have any mergers, acquisitions, or divestitures occurred during the current reporting 

year? Have any activities been outsourced in the current year? If yes, has the 
participant specified a baseline? If so, has it been adjusted? 

 
After these questions have been answered, verifiers will be able to determine if the GHG 
emissions report accurately reflects the geographic, organizational, and operational scope of 
the participant. Once all emission sources have been identified, verifiers may proceed to Step 
2 to review the calculation methods used and the management systems employed.   

Step 2: Reviewing Methodologies and Management Systems 
After the scope and comprehensiveness of the participant’s emission sources has been 
confirmed, verifiers should review the methodologies and management systems that the 
participant used to calculate their emissions. This is principally a risk assessment exercise, in 
which the verifier must weigh the relative complexity of the scope of the participant’s 
emissions, the participant’s methodologies and management systems used to prepare the 
GHG emissions report, and the risk of calculation error as a result of reporting uncertainty or 
misstatement. Through these steps, the verifier should determine the appropriateness of the 
management systems to provide required data to the California Registry. For example, the 
absence of a comprehensive GHG management system for a participant with a single retail 
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outlet and solely indirect emissions from electricity purchases may not add significant risk of 
material misstatement. In contrast, a large vertically-integrated manufacturing company with 
facilities in 31 states would require a much more robust management system for tracking and 
reporting its GHG emissions.   

A verifier’s general review of a participant’s GHG management systems should document 
answers to the following questions:  

1. Are calculation methodologies/procedures used to manage GHG emissions at 
the source level? Are they appropriate given the uncertainty/risk associated with 
the emissions? Are these methodologies/procedures standard within this 
industry? 

 
2. Are appropriate methods used to manage and implement entity-wide GHG 

emissions reporting programs? If the participant has more than one facility, are 
the emissions data correctly aggregated and monitored? 

 
3. Is someone responsible for managing and reporting GHG emissions? Is this 

individual qualified to perform this function? 
 

4. Is appropriate training provided to personnel assigned to GHG emissions 
reporting duties? If the participant relies on external staff to perform required 
activities, are the contractors qualified to undertake such work? Is there internal 
oversight to assure quality of the contractor’s work? 

 
5. Are appropriate documents created to support and/or substantiate activities 

related to GHG emissions reporting activities, and is such documentation 
retained appropriately? For example, is such documentation maintained through 
reporting plans or procedures, utility bills, etc.? 

 
6. Are the mechanisms used to measure and review the effectiveness of GHG 

emissions reporting programs appropriate for this purpose? For example, are 
policies, procedures, and practices evaluated and updated at appropriate 
intervals? 

 

Verifiers should also consider how the participant’s management systems are designed to 
support reporting five categories of emission sources (indirect, mobile, stationary, process 
and fugitive). Consequently, in reviewing a participant’s Total Emissions Report, verifiers 
should document answers to the following questions:  

1. Does the management system capture the diversity of the sources that comprise 
each emission category? For example, are there multiple types of vehicles and 
other transportation devices that require different emission estimation 
methodologies? 

2. Does the system capture all the diversity of GHGs emitted from each emission 
source category? 

3. Has the participant used the default emission factors and standardized 
estimation methods in the California Registry’s General Reporting Protocol to 
calculate emissions in each source category? Has the participant or its technical 
assistance provider developed estimation methods independently? If the 
participant uses alternative emission factors, are they documented and explained 
appropriately? 
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4. Does the participant’s GHG management systems appropriately track emissions 
in all of the emission source categories? 

Once the verifier has assessed the overall risk associated with the management systems, the 
risks should be assessed in conjunction with the weighted CO2e estimates determined in 
Step 1 (Identifying Emission Sources). Verifiers should then identify the areas with the 
greatest potential for material misstatements (either based on volume of emissions, lack of 
management systems, or both) to determine the best risk-based strategy to identify a 
representative sample of emissions to recalculate. 

Step 3: Verifying Emission Estimates 
Based on a participant’s identified emission sources, management systems, and 
corresponding risk profile of GHG emissions, verifiers should select a representative sample 
of calculations to verify and sites to visit. Sampling procedures may entail conducting site 
visits, but should include reviewing documents such as utility bills or emissions monitor 
results, and recalculating emission estimates based on underlying activity data. In Table 3, 
below, the California Registry specifies the minimum number of sites that should be visited 
based on the size of the entity. The verifier should use professional judgment to assess if 
additional visits are needed.   

Table 3. Minimum Site Visit Sample Size 
 

Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

 

3.5 Potential Site Visits by the State of California 
As part of the State of California’s oversight of the verification process, the State will 
randomly accompany verifiers on site visits. The California Registry’s enabling legislation 
directed the State to observe the verifier during verification visits, evaluate whether the 
participant has a GHG accounting program consistent with California Registry-approved 
procedures and protocols, and evaluate the reasonableness of the emissions information 
being reported. The State may send an employee or a contractor to accomplish this 
responsibility. The purpose of any site visit is to oversee the verifier’s activities, and to 
evaluate the reasonableness of the participant’s reported data. The State will report on its 
findings to the California Registry. 
 
To accomplish this, during a site visit, the State will need to access the same information and 
sources as that of the verifier. The State will work with the verifier and participant to obtain 
this access. This may involve requesting access to on-site locations that may have GHG 
emission sources or related activities and participant information, data, records, or copies of 
records; observing verifiers during any exchange of participant data or data analyses; and/or 
asking the verifier to provide specific information related to their on-site and off-site data 
analyses. The State will also make every effort to not impede the normal activities of either 
the participant or the verifier. All costs for the State site visit are borne by the State. 
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Before the end of a site visit, the State will discuss its preliminary observations and 
evaluations with the verifier and participant. The State will also contact and discuss with the 
verifier and participant any findings that identify either party before reporting this to the 
California Registry.  
 
As the Participant requests, a representative from the State, and/or the Verifier that will view 
confidential information should sign the Standard Nondisclosure Agreement (NDA).  Rules 
covering State confidentiality can be found in the California Code of Regulations, Title 20, 
Sect. 2501 et seq. 
 

3.6 Targeted Review & Recalculation of GHG Emissions 
The California Registry does not expect nor require verifiers to review all of the participant’s 
documents and recheck all their calculations. To ensure that data meet a minimum quality 
standard on an entity-wide basis, verifiers should concentrate their activities in the areas that 
have the greatest uncertainty and amount of emissions. Verifiers should calculate emissions 
for these sources and compare those calculations to emission levels reported by the 
participant. If they are free of material misstatement (have a difference of <5%), the verifier 
should declare that the participant’s report conforms to the California Registry’s Protocols.   

If the reported data is not free of material misstatement, the verifier should include this 
information in its Verification Report and should complete its sampling effort of other sources.  
Once verifiers have confirmed that a sample of data is free of material misstatements, they 
should estimate total emissions and confirm that all material GHG emissions are reported.   

3.7 De Minimis Emissions 
De minimis emissions are a quantity of GHG emissions from one or more sources, for one or 
more gases, that when summed equal less than 5% of an organization’s total CO2e 
emissions. The percentage applies to California emissions for the purposes of California-only 
emissions reporting, and applies to U.S. emissions for national reporting. Participants have 
some discretion in choosing which sources and/or GHGs are de minimis, but are expected to 
disclose all de minimis emission sources in their emissions report. Verifiers should review 
participant’s documentation and explanation of how de minimis emissions were calculated to 
confirm that not more than 5% of total CO2e emissions are considered de minimis.  

3.8 Identifying Material or Immaterial Misstatements 
In order for verifiers to verify a GHG emissions report, a sample of data must be free of 
material misstatement. It is possible that during the verification process differences will arise 
between the emissions estimated by the participant and those estimated by the verifier.  
Differences of this nature may be classified as either material or immaterial. A discrepancy is 
considered to be material if the overall reported emissions differ from the overall emissions 
estimated by the verifier by 5% or more. A difference is immaterial if this difference is less 
than 5%.   

A verifier's verification of emissions estimates should document the answers to the following 
questions: 

1. Are the reported electricity, steam, and district heating and cooling use consistent 
with utility bills? 
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2. Is the reported total stationary fuel use by fuel type consistent with the fuel use 
records? 

 
3. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type? If the entity calculates transportation emissions 
based on vehicle mileage, is the reported vehicle mileage consistent with vehicle 
mileage records? 

 
4. Are the reported process and fugitive emissions consistent with activity data or 

maintenance records? 
 

5. Are the emission factors used by the participant appropriate? If California Registry 
default factors are not used, do the alternative emission factors provide increased 
accuracy? Is their derivation and explanation of increased accuracy properly 
documented and reasonable? 

 
6. Does a sample of the participant's calculations agree with your re-calculated direct 

(mobile, stationary, process and fugitive) and indirect emissions estimates? Have you 
documented your process for determining the appropriate sampling plan? 

 
7. Are all material GHG emissions included? Are all emissions that are considered de 

minimis emissions documented and reported as such? 
 

8. Are the current year's reported emissions significantly different from the prior year's 
emission levels? If so, what has changed from prior years? 

 
9. Has the accumulated change in reported emissions, since the last baseline update, 

changed by more than ten (10) percent? If so, has the baseline, if any, been 
recalculated?  

 
10. Are there any discrepancies between your emissions estimates and the participant's 

material? 

Once verifiers have reviewed these activities and answered these questions, they are ready 
to complete the verification process. 
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Part IV Completing the Verification Process 

4.1 Overview 
Once a verifier has completed reviewing a participant’s annual GHG emissions report, they 
must do the following to complete the verification process:  

1. Complete a detailed Verification Report, and deliver it to the participant; 

2. Prepare a concise Verification Opinion, and deliver it to the participant; 

3. Conduct an exit meeting with the participant to discuss the Verification Report and 
Verification Opinion and determine if material misstatements (if any) can be 
corrected. If so, the verifier and participant should schedule a second set of 
verification activities after the participant has revised the GHG emissions report. 

4. Submit an electronic Verification Form and Verification Activity Log to the California 
Registry via CARROT;  

5. Return important records and documents to the participant for retention. 

4.2 Completing a Verification Report 

4.2.1 Verification Report Content 

The Verification Report is a confidential document that is shared between a verifier and a 
participant, and is only available to the California Registry or the public at the participant’s 
request.  

The Verification Report should include the following elements:  

• The scope of the verification process undertaken; 

• The standard used to verify emissions (this is the California Registry’s General 
Reporting Protocol, but may also include other protocols or methodologies for those 
sources for which the California Registry has yet to provide detailed guidance); 

• A description of the verification activities, based on the size and complexity of the 
participant’s operations; 

• A list of emission sources identified, including de minimis sources; 

• A description of the sampling techniques and risk assessment methodologies 
employed for each source; 

• An evaluation of whether the participant’s annual GHG emissions report is in 
compliance with the California Registry’s General Reporting Protocol; 

• A comparison of the participant’s overall emissions estimates with the verifier’s 
overall emissions estimates; 
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• A list of material misstatements, if any;  

• A list of immaterial misstatements, if any; and 

• A general conclusion to be reflected in the Verification Opinion. 

4.2.2 Quality Assurance Check 

When the Verification Report is completed, it should be forwarded to an independent senior 
reviewer within the verifier’s firm for a quality assurance check. No Verification Report should 
be forwarded to a participant until it has had an independent internal review.   

4.2.3 Participant Review of Verification Report 

Once a participant receives a Verification Report from their verifier, they should have at least 
30 days to review and comment on the Verification Report. At the end of that review, the 
verifier and the appropriate official at the participant’s organization should hold an exit 
meeting to discuss the nature of any material or immaterial misstatements.   

4.3 Preparing a Verification Opinion 
Verifiers should prepare a Verification Opinion using the template shown in Figure 2. The 
Verification Opinion is a simple confirmation of the verification activities and outcomes for all 
stakeholders (participants, verifiers, the California Registry, and the public). The Verification 
Opinion must also follow the same internal review process as the Verification Report and 
consequently must be reviewed by an independent senior reviewer within the verifier’s firm, 
and signed by a designated lead verifier. An electronic version of this template is available on 
the California Registry’s Verifiers Only webpage or may be obtained from the California 
Registry by emailing help@climateregistry.org.   

4.4 Verification Activity Log 
 
In order to assess the consistency of professional judgments that verifiers have been asked 
to make, verifiers should also complete a Verification Activity Log (Table 4 below) and submit 
a completed copy to the California Registry, along with the electronic Verification Form, in 
CARROT.   
 
Table 4 includes a step-by-step outline of the standardized verification activities that all 
verifiers must consider. Not all activities are required of all participants or during each year, 
depending on a participant’s specific circumstances, but verifiers should review this list and 
note “not applicable” (or “N/A”) where appropriate. The table also includes a series of yes/no 
questions. Any “no” response should be explained, without revealing a participant’s 
confidential information.   
 
The California Registry will consider both the Verification Opinion and the answers in Table 4 
in its final review of emissions data, before accepting a participant’s report into the California 
Registry.  An electronic version is available for download in CARROT, on the California 
Registry’s Verifiers Only webpage, and from the California Registry by emailing 
help@climateregistry.org.    
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Table 4. Verification Activity Log 
 
Verifier Company: 
California Registry Participant: 
Preparing for Verification  Date Achieved 
Bid on a Verification Contract  
Request determination of COI from California Registry  
Negotiate Contract with California Registry Participant   
Notify State of California and California Registry of Planned Verification Activities  
Conduct Kick-off Meeting With Participant  
Plan Verification Activities Based on Participant Characteristics  
Core Verification Activities   
Identify Emission Sources Date Achieved 

Identify and list all facilities in the entity  
Identify and list all emission sources (indirect, mobile, stationary, process and fugitive)  
Identify and list all fuel types  
Rank all sources by magnitude on a carbon dioxide equivalent basis  
Assess any changes in geographic and organizational boundaries  

 Yes No 
1. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

2. Does the report include all sources of GHG emissions within the geographic and organizational 
boundaries of the participant? 

  

3. Does the report include all applicable types of GHGs from each emission source within the 
geographic and organizational boundaries of the participant?  

  

4. Have any mergers, acquisitions, or divestitures occurred during the current reporting year?    
5. Have any activities been outsourced in the current year?    
6. If a baseline has been specified, has it been adjusted accordingly?   
7. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

Review Methodologies and Management Systems Date Achieved 
Evaluate procedures and systems for preparing emissions report  
Evaluate personnel and training for preparing emissions report  
Consider the uncertainty associated with methodologies and management systems  

 Yes No 
8. Are appropriate calculation methodologies/procedures used to manage GHG emissions at the 

source level? Are they appropriate given the uncertainty/risk associated with the emissions? 
  

9. Are appropriate methods used to manage and implement entity-wide GHG emissions reporting 
programs?  

  

10. If the participant has more than one facility, is the emissions data correctly aggregated and 
monitored? 

  

11. Is someone responsible for managing and reporting GHG emissions?    
12. Is that person qualified to do so?   
13. Is appropriate training provided to personnel assigned to GHG emissions reporting duties? If the 

participant relies on external staff to perform required activities, are the contractors’ qualified to 
undertake such work? 

  

14. Are appropriate documents created to support and/or substantiate activities related to GHG 
emissions reporting activities, and is such documentation retained appropriately? 

  

15. Are appropriate mechanisms used to measure and review the effectiveness of GHG emissions 
reporting programs? For example, are policies, procedures, and practices evaluated and 
updated at appropriate intervals? 
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16. Does the system account for the diversity of the sources that comprise each emission category? 
For example, are there multiple types of vehicles and other transportation devices that require 
different emission estimation methodologies? 

  

17. Do you know the diversity of GHGs emitted from each emission source category?   
18. Has the participant used the default emission factors and standardized estimation methods in the 

California Registry’s General Reporting Protocol to calculate emissions in each source category?  
  

19. Has the participant or its technical assistance provider developed estimation methods 
independently?  

  

20. If participant uses alternative emission factors, are they documented and explained 
appropriately? 

  

21. Does the participant’s GHG management system appropriately track emissions in all of the 
emission source categories? 

  

Assess Risk of Material Misstatement Associated with Management Systems/Procedures  Date Achieved 
Develop sampling procedures for sources based on risk of material misstatement  

Verify Emission Estimates  
Confirm total fuel consumption  
Confirm vehicle miles traveled  
Confirm that appropriate emission factors are used.  If not default factors, ensure the derivation 
and explanation of increased accuracy is properly documented 

 

Calculate direct (mobile, stationary, process & fugitive) & indirect emissions based on sampling 
procedures 

 

Compare estimates from sample calculations to reported emissions  
Determine if there are any discrepancies between sample calculation and reported emissions  
Confirm that all material GHG emissions are included (that all emissions not included are either de 
minimis or not required) 

 

Determine if Discrepancies are Material or Immaterial Yes No 
22. Based on the following table, have you visited an appropriate number of sites?  

 
Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

       

  

Total number of sites:_________ 
Total number visited:__________ 
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23. Are the reported electricity, steam, and district heating and cooling use consistent with utility bills?   

24. Is the reported total stationary fuel use by fuel type consistent with the fuel use records?   
25. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type?  If the entity calculates transportation emissions based on 
vehicle mileage, is the reported vehicle mileage consistent with vehicle mileage records? 

  

26. Is the reported process and fugitive emissions consistent with activity data or maintenance 
records? 

  

27. Are the emission factors used by the participant appropriate?  If California Registry default factors 
are not used, ensure that alternative emission factors provide increased accuracy and that the 
derivation and explanation of increased accuracy is properly documented and reasonable. 

  

28. Does a sample of the participant's calculations agree with your re-calculated direct (mobile, 
stationary, process & fugitive) & indirect emissions estimates?  Have you documented your 
process for determining the appropriate sampling plan? 

  

29. Are all material GHG emissions included?  Are all emissions that are considered de minimis 
emissions documented as such? 

  

30. Are the current year's reported emissions significantly different from the prior year?    
31. Has the accumulated change in reported emissions, since the last baseline update, changed by 

more than 10%?  If so, has the baseline, if any, been recalculated?  
  

32. Are discrepancies between your emissions estimates and the participant's immaterial?   
Completing the Verification Process  Date Achieved 
Prepare  a detailed Verification Report and submit to participant  
Prepare a Verification Opinion and submit to participant  
Conduct exit meeting with participant to discuss Verification Report & Opinion   
Provide records to participant for retention  
 

4.5 Completing the Verification Contract 

4.5.1 Exit Meeting 

Verifiers should prepare a brief summary presentation of their verification findings for the 
participant’s key personnel. At the exit meeting, verifiers and participants might exchange 
lessons learned about the verification process and share thoughts for improving the 
verification process in the future. Verifiers and participants may wish to consider joint 
feedback to the California Registry.   

The goals of this meeting should be: 

• Acceptance of the Verification Report and Opinion (unless material misstatements 
exist and can be remediated, in which case the verification contract may need to be 
revised and a second verification process scheduled). If the participant does not wish 
to retain the verifier for the re-verification process, the verifier shall turn over the 
participant’s relevant documentation to the participant within 30 days.   

• Authorization for the verifier to complete the Verification Form in CARROT. 

If the verifier is under contract for verification activities in future years, the verifier and 
participant may wish to establish a schedule for the next year’s verification activities.   
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Figure 2. Sample Verification Opinion 
 
[Insert Verification Firm Logo] 
 

California Climate Action Registry Verification Opinion 

Name of Verification Firm:         

This is to verify that       [Name of Member Organization] has had its greenhouse gas emissions report 
covering the period January 1,       [Insert Reporting Year] to December 31,      [Insert Reporting 
Year] verified according to the California Climate Action Registry’s General Verification Protocol against a 
standard of the California Registry’s General Reporting Protocol. 

Organizational Boundary of Verification 

 Financial Management Control  Operational Management Control   Equity Share 

GHGs Verified 

 CO2  CH4   N20   HFCs  PFCs SF6 

Total Direct Emissions:       

Total Indirect Emissions:       

Geographic Scope of Verification 

 California Emissions   U.S. Emissions 

Baseline Year (if specified) 

      (Direct)         (Indirect) Year, if specified 

 

Verification Opinion 

 Verified without Qualification 

 Unable to Verify 

Attestation 

    
[Insert Name], Lead Verifier  Date 

    
[Insert Name], Senior Internal Reviewer  Date 

Authorization 

I       [Name of Member Representative] authorize the above named verifier to submit this Verification 
Opinion to the California Climate Action Registry for       [Name of Member Organization]. 

 _______   
[Member Representative Signature]  Date 
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4.5.2 Limits to Verifier Feedback 

If a participant’s emissions report is not verifiable due to material misstatements, a verifier 
must not provide guidance on how to remediate the identified misstatements. Such guidance 
would be considered a consulting activity and therefore, a conflict of interest. However, 
verifiers may provide any existing documentation that may be useful to participants in 
preparing remediation plans. A verifier should also enumerate any shortcomings in a 
participant’s GHG tracking and management systems.   

The California Registry will retain the participant’s unverified emissions report in the California 
Registry database for up to two years pending verification. After two years, if the emissions 
report is still not verifiable, the California Registry will render the emissions report inactive.   

4.6 Submitting the Verification Opinion to the California Registry 
Once the Verification Opinion is complete and has been authorized by the participant, the 
verifier must complete the Verification Form and Verification Activity Log electronically in 
CARROT and the participant must email a Portable Document File (PDF) copy of the fully 
executed verification opinion to help@climateregistry.org.  The participant may also elect to 
send a hard copy of the verification opinion with wet signatures to the address listed below:  

 

 

 

Once the California Registry receives an electronic or hard copy of the Verification Opinion, 
the California Registry will perform a final review of the emissions report in CARROT. When 
successful, the participant’s report will be formally accepted into the California Registry 
database and the annual verification process will be completed. 

*Note: Participants are not required to submit their Verification Opinions to the California 
Registry for the first two years of their participation. However, it is important to note that a 
participant’s emissions data will not be considered accepted by the California Registry 
unless the California Registry receives a Verification Opinion indicating a “verified without 
qualification” assessment.   

4.7 Record Keeping and Retention 
While the California Registry views the verification process essentially as a private exchange 
between the verifier and the participant, the verifier should remind the participant to retain 
sufficient records to enable an ex-post verification of the participant’s emissions. The 
California Registry recommends that the following records be retained for a minimum of 
seven years as specified by contract with the participant.   

Verifiers should retain hard and electronic copies, as applicable, of:  

• The participant’s GHG emissions report (printable from CARROT); 

• The Verification Report; and 

• The Verification Opinion. 

Verification Opinion 
California Climate Action Registry 
523 W. Sixth Street, Suite 428 
Los Angeles, CA 90014
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The participant should maintain the following documentation for a minimum of seven years:  

• Contact information for the lead verifier and a responsible corporate officer at the 
participant’s organization;  

• A general description of the participant’s organization;  

• The geographic boundaries;  

• The number of facilities and operations assessed in the verification activities;  

• The GHGs evaluated;  

• The sources of emissions identified;  

• Assessment of emission factors, demonstrating greater accuracy if not default 
emission factors; 

• Copies of fuel use, mileage, or other activity data records used in sample 
recalculations; 

• Verification methodology used based on the size and complexity of the participant;  

• Sampling procedures for selecting site visits;  

• Dates of site visits;  

• The verifier’s evaluation of the participant’s management systems; and 

• The verifier’s estimates of the participant’s emissions.   

Copies of the original activity data records are necessary to perform an ex-post verification. 
 

4.8 Timeline of Verification Process 
Incorporating all of the steps and procedures involved in reporting, reviewing and verifying 
credible emissions data may be a lengthy process. The following table gives you an overview 
of the consecutive steps and necessary lapses of time between steps in the verification 
process.  
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Table 5. Verification Process Timeline 
 

Activity Elapsed Time 
Preparing for Verification   
Contacted by participant to submit proposal for services  Where no consulting activities 

for 3 years prior to contract 
Selected by participant Varies 
Submit request for case-by-case determination of COI to 
California Registry 

Prior to contract negotiation 

California Registry evaluates case and issues notification of 
low risk for COI 

One month 

Negotiate contract with participant Varies 
Notify State of California and California Registry of verification 
activities 

One month 

Core Verification Activities   
Begin verification activities Maximum one year 
Completing the Verification Process   
Submit Verification Report and Opinion to participant Varies 
Participant reviews Verification Report and Opinion and 
returns comments to verifier 

One month 

Verifier discusses findings with participant Varies 
Participant authorizes submission of electronic Verification 
Form to the California Registry 

By October 31 of data year +1 

Monitor emerging COI One year 
Verifier cannot provide consulting services to participant One year 
Participant chooses a new verifier After a maximum of six years 
 
 
 
 



 

General Verification Protocol  Glossary 
(August 2008)   35 

Glossary  

Applicant A firm, or lead firm (if part of a team), responding to a State-
issued RFA for Verifiers. 

Baseline Datum against which to measure greenhouse gas emissions 
performance over time, usually annual emissions in a selected 
base year. 

Batch Verification Verification process arranged by the California Registry for 
multiple participants with relatively simple GHG emissions (less 
than 500 tons of CO2e emissions and typically only indirect 
emissions from electricity consumption and/or direct emissions 
from stationary or mobile combustion).   

Verification The process used to ensure that a given participant’s 
greenhouse gas emissions inventory (either the baseline or 
annual result) has met a minimum quality standard and complied 
with the California Registry’s procedures and protocols for 
calculating and reporting GHG emissions. 

Verified Member A California Registry participant that has submitted at least one 
verified annual emissions report to the California Registry. 

Verifier A firm or team of firms that has been State- and California 
Registry-approved to conduct verification activities under the 
California Registry program. A verifier may also refer to a single 
employee within a State- and California Registry-approved firm 
who conducts verification activities. 

CO2 equivalent* (CO2e) The quantity of a given GHG multiplied by its total global 
warming potential. This is the standard unit for comparing the 
degree of harm which can be caused by different GHGs.   

Conflict of Interest  A situation in which, because of other activities or relationships 
with other persons or organizations, a person or firm is unable or 
potentially unable to render an impartial Verification Opinion of a 
potential client’s greenhouse gas (GHG) emissions, or the 
person or firm's objectivity in performing verification activities is 
or might be otherwise compromised. 

Datum    A reference or starting point. 

De Minimis A quantity of greenhouse gas emissions from one or more 
sources, for one or more gases, which, when summed equal 
less than 5% of an organization’s total CO2e emissions. 

Direct Emissions  Emissions from sources that are owned or controlled by the 
reporting organization.   

Emerging COI A potential or actual COI situation that arises, or becomes 
known, during verification or for a period of one year after the 
completion of verification activities. 
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Emission Factor* A factor relating activity data and absolute GHG emissions. 

Equity Share Fractional percentage or share of an interest in an entity based 
either on ownership interest, or on some other contractual basis 
negotiated among the entity’s stakeholders.   

Fugitive Emissions* Unintended or incidental emissions of GHGs from the 
transmission, processing or transportation of fossil fuels or other 
materials, such as HFCs from refrigeration leaks, SF6 from 
electric power distribution equipment, methane from mined coal, 
CO2 emitted incidentally with geyser steam and/or fluid used in 
geothermal generating facilities. 

 
Global Warming Potential* (GWP) The ratio of radiative forcing (degree of harm to the 

atmosphere) that would result from the emission of one unit of a 
given GHG to one unit of CO2.  

Greenhouse Gases (GHGs) For the purposes of the California Registry, GHGs are 
the six gases identified in the Kyoto Protocol:  carbon dioxide 
(CO2), nitrous oxide (N20), methane (CH4), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  

Indirect Emissions  Emissions that are a consequence of the actions of a reporting 
entity, but are produced by sources owned or controlled by 
another entity. 

Inherent Uncertainty The scientific uncertainty associated with measuring GHG 
emissions due to limitations on monitoring equipment, or 
measurement methodologies.   

Lead Verifier An individual who has completed a California Registry-
sponsored verification training workshop and who has the 
authority to sign a verification firm’s Verification Opinion. 

Management Control  The ability of an entity to govern the operating policies of another 
entity or facility so as to obtain benefits from its activities. 

Material misstatement An error (for example from an oversight, omission or 
miscalculation) that results in the reported quantity being 
significantly different from the true value to an extent that will 
influence performance or decisions. 

Member A California Registry participant that is preparing its annual GHG 
emissions report, but has not yet submitted its verified report to 
the California Registry. 

Minimum Quality Standard Data that is free of material misstatements, and meets the 
California Registry’s minimum level of accuracy of at least 95%. 

Mobile Combustion* Burning of fuels by transportation devices such as cars, trucks, 
airplanes, vessels, etc. 

Organizational COI Instances where the ability to render objective GHG verification 
services may be affected by the services provided by, shared 
management and/or financial resources with, or other situations 
created by a parent company or other related entities. 
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Outsourcing* The contracting out of activities to other businesses. 

Partner An organization working through a lead firm (applicant) to 
respond to a State-issued RFA for Verifiers. A partner may or 
may not be a related entity. If the applicant submits an 
application wherein staff or financial capability is shared with 
either a parent firm or subsidiary of a parent firm, then that 
parent or subsidiary is considered a partner. If the applicant is 
part of a larger organization, but the application does not include 
any staff or financial capability from the larger organization, then 
the larger organization is not considered a partner. 

Personal COI A relationship of an employee or a partner employee that may 
impair the objectivity of the employee in performing a verification. 

Process Emissions Emissions from physical or chemical processing rather than from 
combustion, such as CO2 emissions from cement manufacturing 
and PFC emissions from aluminum smelting. 

 
Related Entity An organization that is linked to the verifier by: common 

ownership or directors, contractual arrangement, a common 
name, informal understanding, or other means such that the 
related organization has a vested interest in the outcome of an 
assessment or has a potential ability to influence the outcome of 
an accredited management system assessment, greenhouse 
gas validation, or verification. 

Reporting Uncertainty The errors made in identifying emission sources and managing 
and calculating GHG emissions. This differs from inherent 
uncertainty due to incomplete understanding of climate science 
or a lack of ability to measure greenhouse gas emissions.  

Stationary Combustion* Burning of fuels to generate electricity, steam, or heat. 

 
 
*Definitions of key terms obtained from “The Greenhouse Gas Protocol, A Corporate 
Accounting and Reporting Standard,” World Business Council for Sustainable Development 
and World Resources Institute, Switzerland, March 2004. 
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Key Questions 

Verifier Approval: Who may qualify as a verifier? 

Only those firms accredited by the California Registry, the State of California, or The Climate 
Registry may provide verification services to California Registry participants  

To become approved, a verifier must complete a two-step process:  1) Obtain accreditation 
as a GHG verifier from either the California Air Resources Board or from the American 
National Standards Institute (or other approved accreditation body as specified on the 
California Registry website) and 2) achieve California Registry approval by attending a 
verification training workshop facilitated by the California Registry.   

Information on the ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

Applicants who wish to be qualified as approved verifiers need to demonstrate experience in 
GHG verification and verification of financial data, technical data, quality control, and/or 
environmental management systems. Verifiers must also demonstrate the means to accept 
financial liability for verification activities undertaken for a participant. Firms providing 
verification services to a participant may not provide any non-verification services that create 
a high risk of COI to the same participant for three years prior to and one year after 
verification.  

Liability: What liability will a verifier incur?  What liability coverage must a 
verifier accept?  

At a minimum, a verifier is responsible for planning a participant’s verification activities, 
conducting the verification activities, preparing a Verification Report and Opinion, and 
submitting authorized Verification Opinions to the California Registry via CARROT. If a 
California Registry-approved verifier fails to complete the contracted activities, they may be 
financially liable for the cost of hiring a different California Registry-approved verifier to 
complete a proper verification from start to finish (as defined in the contract between a verifier 
and a participant). The verifier may incur additional liability based on the negotiated terms of 
the contract. This liability may include the future value of GHG emissions or emission 
reductions, damages, or any other element agreed to by the verifier and the participant.   

In their initial application, verifiers must demonstrate the means to accept financial liability for 
verification activities undertaken for a California Registry participant, specify such liability in 
any contract for verification activities, and make adequate arrangements (e.g., professional 
liability insurance coverage) to cover liabilities arising from its activities or operations.  
However, verifier liability may also be limited in the contract with the California Registry 
participant.   

Resolution of Disputes:  What recourse is available if the participant does not 
accept the findings of the verification? 

There may be instances where a verifier and a participant cannot agree on identification of 
material misstatements and/or the findings of the Verification Opinion. In such instances, both 
parties can request the Dispute Resolution Committee, composed of qualified 
representatives from California state agencies, the California Registry, and one non-voting 
verifier, who serves pro bono on an annual, rotating basis. The participant and the verifier will 
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each pay a filing fee equal to 5% of the participant’s annual membership fee to submit the 
matter to the Dispute Resolution Committee. 

The Dispute Resolution Committee will interview the participant and the verifier, review the 
area of dispute and reach a unanimous, binding decision concerning verifiability. The 
California Registry will notify the verifier and the participant of the Committee’s decision.  
Thus, as part of contract negotiations, each California Registry participant and verifier will 
need to sign a form agreeing to this Dispute Resolution policy. 

“Batch Verification”: How does it work?  How will it affect bidding, 
contracting, and the overall verification process?   

In an effort to minimize the transaction costs of verification, the California Registry will help 
eligible participants with simple GHG emissions contract for “batch verification”. Eligible 
participants have relatively simple GHG emissions (indirect emissions from purchased 
electricity and/or emissions from limited stationary and mobile sources) and produce less 
than 500 metric tons of CO2e per year. 

In batch verification, the California Registry will work with one verifier each year to verify the 
emissions reports of multiple organizations at one time. Emissions must be verified to the 
standards of the General Reporting Protocol. Because of the nature of the emissions, batch 
verification activities will consist of document review and phone conversations, but will not 
require a site visit. The California Registry will assist in negotiating a standardized contract 
and a flat fee for each organization.  Standardizing the contract language will help to 
minimize the transaction costs of verification for small, office-based organizations.   

A new batch verifier will be chosen each year. This finite verifier term is to minimize the risk 
from COI and to eliminate the cost associated with a case by case COI. 

Verification Deadlines: What is the deadline for completing the verification 
process? 

Emissions should be reported to the Registry no later than June 30 following the emissions 
year. Verification should be completed by October 31 following the emissions year. For 
instance, 2008 emissions should be reported by June 30, 2009 and verified by October 31, 
2009. 
 
Verification Report and Verification Opinion: What are the Verification Report 
and Verification Opinion and how are they different? 

The Verification Report is a detailed report that a verifier prepares for a participant. The 
Verification Report should describe the scope of the verification activities, standards used, 
emission sources identified, sampling techniques, evaluation of a participant’s compliance 
with the General Reporting Protocol, assumptions, and a list of material and immaterial 
misstatements, if any. The Verification Report is a confidential document between the verifier 
and the participant, and is only shared with the California Registry or the public at the 
participant’s request.   

The Verification Opinion is a brief, one-page summary of the verifier’s findings that simply 
states if the participant’s emissions report is verifiable or not. The Verification Opinion is 
submitted in hard copy by the verifier to the participant for approval. 
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Verification and Remediation:  What if a participant’s emissions report is not 
verified? 

After completing verification activities, the verifier will prepare a Verification Report and 
forward it to the responsible official representing the participant. The responsible official 
includes anyone authorized by the participant to approve the GHG emissions report for 
submission to the California Registry and will typically be a corporate official or the technical 
manager of the verification contract.   

If the verifier identifies material misstatements that prevent a favorable Verification Opinion, 
those material misstatements should be listed and described in the Verification Report. If 
possible, the participant may correct those material misstatements and resubmit the 
emissions report for verification within a reasonable amount of time. The participant may seek 
technical assistance to correct material misstatements but the verifier may not provide such 
technical assistance as it would constitute non-verification services, and create a conflict of 
interest.   

The California Registry will retain the participant’s unverified data in the California Registry 
database for up to two years, pending correction. After that time, the participant will need to 
re-enter the data.  

Confidentiality: Are the results of the verification kept confidential? Will 
emissions data be kept confidential?   

All aggregated entity-level emissions data and metrics reported to the California Registry will 
be available to the public. However, the California Registry will keep confidential all reported 
emissions, activity data, methodologies, and emissions factors that are reported at facility, 
project, or source levels. Confidential information will only be accessible to the participant, the 
California Registry, and the verifier, unless the participant allows others access to such 
information or wishes to have it available to the public. In instances where the State of 
California accompanies verifiers on site visits, the State may have access to confidential 
information as needed to oversee verification activities and evaluate the reasonableness of 
the participant’s data and systems to track emissions.  Representatives from the State, the 
Verifier, and the Participant who will view confidential information will all be required to sign 
the Standard Nondisclosure Agreement (NDA). As noted in an earlier question, the 
Verification Report is a private document between a participant and verifier, while the 
Verification Opinion is shared with the California Registry. A majority of the contents of the 
Verification Opinion will also be shared with the public. 

General Verification Protocol Revision Policy:  Will this General Verification 
Protocol change over time?  How can verifiers provide feedback to the 
California Registry?   

The California Registry expects to regularly review, revise, update, and augment this General 
Verification Protocol. The California Registry invites all parties, verifiers, California Registry 
participants, California State agencies, and the public to provide insights and experiences 
that will help improve the General Verification Protocol. Anyone with suggestions or concerns 
is encouraged to contact the California Registry at any time at 213-891-1444 or by email at 
info@climateregistry.org.       

Stakeholders will also be able to present suggestions directly to the California Registry’s 
Board of Directors for consideration at their meetings. All suggestions and requests for 
modifications must be made by utilizing the “Protocol Comment Form” available on the 
California Registry’s website at www.climateregistry.org/protocols.    
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California Registry-Approved Technical Assistance Providers:  What role do 
they play? 

Some participants may desire outside assistance, either in terms of expertise or human 
resources, to collect, document and report their emissions to the California Registry and/or 
otherwise manage their GHG emissions. To assist participants in identifying a firm qualified to 
help them, the State and the California Registry approve firms qualified to serve as technical 
assistance providers (TAs). Participants are not required to use only approved TAs. 
However, approved companies have been approved as firms experienced in providing GHG 
emissions services, and many of them have attended California Registry-sponsored training 
sessions.  Where a participant has retained the services of a TA, the participant may ask the 
TA to play a role in the verification process. Neither the California Registry nor the State is 
responsible for any consulting services or recommendations they may provide, nor do they 
specify any role that TAs should or should not play.   

All firms approved as verifiers also are automatically qualified to act as TAs. However, a firm 
cannot provide both technical assistance and verification services to the same client at the 
same time.    

Role of California State Agencies: What is the relationship between the 
California Registry and state agencies? 

The Registry was established by California statute as a non-profit voluntary registry for 
greenhouse gas emissions inventories, to help organizations establish GHG emissions 
baselines against which any future GHG emission reduction requirements may be applied. 
The State of California was directed to offer its best efforts to ensure that participants receive 
appropriate consideration for early actions in the event of any future state, federal or 
international GHG regulatory scheme. 
 
The California Registry and state agencies work together and keep each other informed 
about current activities. The State of California continues to provide technical guidance to the 
California Registry and plays a direct oversight role in the verification process. The California 
Registry gives great weight to state agency guidance and relies in large part on these 
recommendations when developing California Registry policies, procedures and tools, 
including reporting and verification protocols and the online reporting tool. However, final 
policy and technical decisions are made independently by the California Registry’s Board of 
Directors. 
 
Updated Emissions Reports: Once a report has been verified, will it ever 
change?   

Following verification of an annual GHG emissions report, there may be situations in which a 
verified report may change. A participant may wish to add information beyond the minimum 
reporting standards (add non-CO2 gases during the first three years of reporting, report 
facilities outside of California, change the emission factor used, etc.). Participants can update 
their report at any time. However, any changes will need to be re-verified, and this 
information will need to be documented in CARROT. As understanding and sophistication of 
GHG accounting principles develops, the California Registry may elect to update accounting 
principles (e.g., alternate emission factors, Global Warming Potentials). Where participants 
have used CARROT to calculate their emissions, these changes do not need to be re-
verified. 
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CARROT: Am I required to use CARROT to communicate with the California 
Registry?    

Participants are required to report their emissions to the California Registry using CARROT.  
The participant-entered annual GHG emissions report generated by CARROT is the 
document on which the verifier provides its Verification Opinion to the California Registry. The 
Verification Opinion is submitted in separately by the participant. Verifiers are not restricted to 
only communicating with the California Registry via CARROT, but must use the online tool to 
submit an electronic Verification Form and Verification Activity Log. Questions about using 
CARROT may be directed to the California Registry at 213-891-1444 or 
help@climateregistry.org. 
 
Additional Questions? 

If you have any questions regarding GHG emissions reporting or verification under the 
California Registry Protocols, please contact the California Registry by phone (213-891-1444) 
or email (help@climateregistry.org). 
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MEMORANDUM 
 

To: Owen Kubit 

From: Tom Haslebacher 

Subject: Orestimba Creek Hydrogeology 

Date:  November 26, 2013 

 
 
Project Area Description 
 
The Orestimba Creek Recharge Recovery Project encompasses the Orestimba Creek 
alluvial fan on both sides of the approximate 5 mile course of Orestimba Creek from its 
intersection with US Interstate 5 to its intersection with CA Hwy 33 (Figure 1). 
 
Project Hydrology 
 
Orestimba Creek is a west-side tributary to the San Joaquin River.  Its drainage lies in 
western Stanislaus County, on the eastern slopes of the Diablo Range section of the 
Coast Range Mountains.  Elevations vary from 45 feet above mean seal level (amsl) at 
the San Joaquin River to approximately 3600 feet in its watershed to the west.   
 
Orestimba Creek is an ephemeral stream with its highest flows usually occurring in late 
winter.  Its course is generally northeasterly.  Flood flows spread over wide, undefined 
overflow areas typical of alluvial fans.  Orestimba Creek is one of the few tributary 
streambeds to maintain a definite channel from the foothills to the San Joaquin River. 
 
Normal annual precipitation ranges from 11.2 inches at Newman to over 18 inches in 
the higher elevations of the Orestimba watershed.  Stream flow is typically between 
November and April.  Drought conditions have a major effect on the stream resulting in 
12 of 76 years of record showing no flow.  Average annual flow where Orestimba 
crosses the CA Aqueduct was 12,300 acre-feet per year (1932-2007).  Average annual 
flow at the Outside Canal was approximately 13,000 acre-feet per year during 1997 to 
2008.  (US Army Corps of Engineers, 2008) 

• Normal annual precipitation ranges from 11.2 inches at Newman to over 18 
inches in the higher elevations of the Orestimba watershed. 

• 12 of 76 years of record showing no flow. 

• Average annual flow where Orestimba crosses the CA Aqueduct was 12,300 
acre-feet per year (1932-2007). 
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• Average annual flow at the Outside Canal was approximately 13,000 acre-feet 
per year during 1997 to 2008. 

 
Subsurface Geologic Conditions 
 
The following description of subsurface Geologic conditions is from Kenneth D. Schmidt 
and Associates (KSA), “Groundwater Conditions in and near The Eastin Water District,” 
February 2000. 
 
“Alluvial deposits comprise the aquifers beneath the western part of the San Joaquin 
Valley.  Subsurface deposits tapped by most wells in the area west of Newman are 
termed the older alluvium and the Tulare Formation.  The Tulare Formation crops out on 
some of the terraces near the Delta Mendota Canal (DMC), north of Orestimba Creek.  
A major confining bed is present beneath much of the west side of the San Joaquin 
Valley.  This clay is termed the Corcoran Clay, and divides the groundwater into the 
Upper and lower aquifers.  The Corcoran Clay is readily discernible from a number of 
the driller’s logs and electric logs for wells in the area, due to its blue color and low 
electrical resistivity.  The overlying and underlying deposits are usually tan or brown in 
color.  The E-clay [Corcoran Clay] pinches out beneath the westerly part of the Eastin 
Water District.” 
 
“In terms of large-capacity wells, either consolidated sedimentary rocks at depth or the 
base of the fresh groundwater is considered the base of the usable aquifer beneath the 
District.  Consolidated sedimentary rocks are present at relatively shallow depth (i.e. 
about 150 feet or less) …… near the DMC and I-5.  These consolidated rocks include 
the Eocene Kreyenhagen Formation, the Oligocene Poverty Flat Formation, and the 
Miocene-Pliocene Neroly Formation.  Sandstone, shale, and siltstone are predominant.  
The consolidated formations are of limited groundwater production potential.  Several 
test holes and or wells between the DMC and Medln Road also have encountered the 
consolidated rocks.  Most of the test holes or wells near the DMC are believed to have 
tapped deposits of the Neroly Formation.   Page (1986) indicated that the base of the 
fresh groundwater (electrical conductivity less than 3,000 micromhos per centimeter at 
25oC) was about 900 feet deep near Newman.” 
 
Three detailed geologic cross-sections (Cross Section Location Map, Figure 2; A-A’, 
Figure 2; B-B’, Figure 3; C-C’, Figure 4) for the Orestimba Creek Recharge and 
Recovery Project are provided in:  “Groundwater Conditions In And Near The Eastin 
Water District” (KSA, February 2000).    
 
“Cross Section A-A’ (Figure 2) extends from the Delta Mendota Canal, north of 
Orestimba Creek, to the southeast to the Main Canal near Orestimba Creek Road.  
Orestimba Creek is of particular interest in this evaluation due to its potential for 
intentional recharge.  Thus this cross section was prepared specifically to pass through 
Orestimba creek and the south part of the Eastin Water District.  Section A-A’ indicates 
that the top of the consolidated sedimentary rocks that have been encountered near the 
west edge of the section dips relatively steeply to the east.  Unconsolidated alluvium is 
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about 120 feet thick near the west edge and at least 400 feet thick beneath the central 
part of this section.  Beneath the east part of the section, the unconsolidated alluvium is 
indicated to be more than 1,000 feet deep.  The Corcoran Clay pinches out to the west 
near Medlin Road along this section.  Where present, the clay thickens to the southeast 
along this section, from about 10 feet to 25 feet.” 
 
“Depth to water along this section in Spring 1983 ranged from about 20 feet near the 
east end to about 55 feet near Medlin Road.  Depth to water in Fall 1992 ranged from 
about 60 feet near the east and to more than 90 feet west of Eastin Road.  Deposits 
above the Fall 1992 water level southeast of Orestimba Creek along this section are 
indicated to be predominantly sand and gravel, except near the Main Canal.  Fine 
grained deposits are predominant below the Fall 1992 water level and above the 
Corcoran Clay just southeast of the creek along this section.  A static water level of 17 
feet was measured in late 1979 in a test well (TH-5) that tapped the consolidated rocks 
north of Orestimba Creek and west of the DMC” 
 
“Cross Section B-B’ (Figure 3) extends from near Interstate 5 [I-5] to the northeast, 
through the northern part of the Eastin Water District, to near the Main Canal and 
Anderson Road.  This section was specifically prepared to evaluate subsurface geologic 
conditions along and near Orestimba Creek, in terms of the potential for intentional 
recharge.  Consolidated sedimentary rocks were encountered above a depth of about 
100 feet near the DMC.  The top of these rocks is less than 20 feet deep near I-5. The 
Corcoran Clay also pinches out to the west near Medlin Road along this section.” 
 
“Depth to water in Spring 1983 along the section ranged from about 20 feet near Main 
Canal to more than 50 feet west of Medlin Road.  Depth to water in Fall 1992 ranged 
from about 60 feet near the Main Canal to about 110 feet near Medlin Road.  Deposits 
above the Fall 1992 water level were primarily sand and gravel along this section west 
of Eastin Road.  Several relatively thick, but discontinuous clay layers were present 
along this section, east of Eastin Road above the Fall 1992 water level.  Below the 
water level and above the Corcoran Clay, fine-grained deposits were predominant along 
much of this section, except to the east near the Main Canal.  Deposits below the 
Corcoran Clay generally become more coarse-grained to the northeast along this 
section.” 
 
“Cross Section C-C’ (Figure 4) extends from north to south, through the Eastin Water 
District, generally along Eastin Road, thence southeast of the Main Canal.  Orestimba 
Creek is near the north edge of this section.  This section shows that the top of the 
Corcoran Clay deepens and the clay thickens to the north in the District.  The Corcoran 
Clay is from about 20 to almost 60 feet thick along this section.  Depth to water in 
Spring 1983 was about 35 feet near the north end of the section near Orestimba Creek, 
about 40 feet deep near Stuhr Road, and about 25 feet near the south end near the 
Main Canal.  Depth to water in Fall 1992 was about 100 feet near the north end of the 
section, 90 feet near Stuhr Road and about 60 feet near the south end.  Coarse-grained 
strata are predominant above the Fall 1992 water level along this section, except near 
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Stuhr Road.  Coarse-grained strata are significant below the Corcoran Clay along this 
section. 
 

• Section A-A’ indicates that the top of the consolidated sedimentary rocks that 
have been encountered near the west edge of the section dips relatively steeply 
to the east. 

• Unconsolidated alluvium is about 120 feet thick near the west edge and at least 
400 feet thick beneath the central part of this section. 

• “Depth to water along this section in Spring 1983 ranged from about 20 feet near 
the east end to about 55 feet near Medlin Road.   

• Depth to water in Fall 1992 ranged from about 60 feet near the east and to more 
than 90 feet west of Eastin Road.   

• Consolidated sedimentary rocks were encountered above a depth of about 100 
feet near the DMC.   

Soils 
 
The soils of the Project area are typical of alluvial fan deposition.  Figure 5 details the 
top soils of the area.  Note that the soils with the highest infiltration rates are found in 
the vicinity of the Orestimba Creek stream channel.  Soils tending to higher clay 
content, finer grained and lower infiltration rates can be found to the northwest and to 
the south east. 
 

• The soils with the highest infiltration rates are found in the vicinity of the 
Orestimba Creek stream channel. 

• Soils tending to higher clay content, finer grained and lower infiltration rates can 
be found to the northwest and to the south east. 

 
 
Regional Hydrogeologic Conditions 
 
Aquifer Characteristics 
 
The upper and lower aquifers of the Orestimba Creek area are composed of coarse to 
fine grained sands and gravels inter-bedded with silts and discontinuous clays.  
Separating the two aquifers is the Corcoran Clay which acts as a confining bed for the 
lower aquifer.  The upper aquifer is considered unconfined.  Most of the groundwater 
pumped is from either shallow wells tapping the upper aquifer, or deeper wells tapping 
both the upper and lower aquifers. 
 
There are no published estimates of specific yield for the upper aquifer or storage 
coefficients for the lower aquifer.  Kenneth D. Schmidt and Associates, in the above-
referenced report, estimate a combined Transmissivity value, from a well tapping both 
upper and lower aquifers above a depth of 400 feet, as approximately 150,000 gallons 
per day per foot.  Specific capacities for local wells vary from 63 to 113 gallons per 
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minute per foot of drawdown.  Pumping rates for area wells range from about 1,500 to 
2,600 gallons per minute. 
 

• KSA estimated a combined Transmissivity value, from a well tapping both upper 
and lower aquifers above a depth of 400 feet, as approximately 150,000 gallons. 

 
Groundwater Quality 
 
Total dissolved solids (TDS) concentrations along the eastern portion of the study area 
(Main Canal) range from approximately 800 to 1000 milligrams per Liter (mg/L) and are 
lower towards Orestimba Creek (western and central portion of the study area)  Boron 
concentrations in most wells vary from 0.3 to 0.6 mg/L.  Nitrate levels vary between 27 
to 110 mg/L, Chloride ranges between 710 to 1090 mg/L, and Sulfate concentrations 
vary between 150 to 220 mg/L.  In general, groundwater quality is best in the northern 
portion of the study area and also around Orestimba Creek.  Groundwater quality 
worsens to the southern portion of the study area. (KSA, 2000, 2010, and 2011) 
 

• Groundwater quality is best in the northern portion of the study area and also 
around Orestimba Creek. 

• Groundwater quality worsens to the southern portion of the study area. 
 
Groundwater Levels 
 
KSA describes groundwater levels for the Orestimba Creek project area for Spring 2008 
in “Hydrogeologic Potential for Water Banking In or Near San Joaquin River Exchange 
Contractors Service Area”, January 2011.  “Water-level elevations ranged from about 70 
feet above mean sea level to the west to 55 feet to the east. The overall direction of 
groundwater flow was away from the creek and toward the Main Canal to the east.  This 
map is considered representative, except during drought periods (Figure 6).  During 
droughts, a depression has normally been present beneath the Eastin Water District 
and the CCID well field to the east.  Groundwater has flowed to the east beneath the 
Main Canal during these periods.  Water levels in this area are generally shallow to the 
west near the DMC (less than 20 feet deep).”  Depth to groundwater usually ranges 
from about 50 to 75 feet below ground surface (bgs), except for the period 1991-1996 
(drought years) when water levels dropped to almost 90 feet bgs. (Figure 7).  
 

• Water-level elevations ranged from about 70 feet above mean sea level to the 
west to 55 feet to the east. 

• The overall direction of groundwater flow was away from the creek and toward 
the Main Canal to the east. 

• During droughts, a depression has normally been present beneath the Eastin 
Water District and the CCID well field to the east.  Groundwater has flowed to the 
east beneath the Main Canal during these periods. 
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Profiles A-A’ and B-B’ show changes in depth to water from upstream to downstream 
(generally west to east) and across the creek (generally south to north).  The Profiles 
also compare depths in 1992, the end of a dry period, to 1998, rthe end of a wet period.  
The difference between those profiles is how much the water table rises as a result of 
the historic replenishment of the aquifer after a sustained dry period.  This amount of 
space should be considered when determining available storage capacity for new 
projects. 
 
Suitability for Recharge 
 
The creek bed and gravel mining areas along Orestimba Creek, according to KSA, 
would be considered “hydrogeologically suitable for intentional recharge.  Coarse-
grained deposits are predominant to a depth of at least 100 feet.  Aggregate 
excavations [gravel mining operations] are considered particularly hydrogeologically 
favorable, because they extend below fine-grained surficial deposits (when present).  
Intentional recharge projects could be done on lands not proposed for mining, but soil 
borings are necessary to evaluate subsurface conditions and shallow restricting layers.”   
 
The course of the creek bed also conforms to the axis of the regional groundwater 
mound.  At this time, Orestimba Creek is the only recharge system in this area, 
groundwater flows away from its course to the north, east and southeast.  Recharge 
associated with the existing mound would help to preserve the natural and regional 
groundwater flow regime. 
 
Developing agreements with the gravel mining operations could provide areas ideally 
suited for recharge.  Basins are already at least partially developed and there would not 
be a need to infiltrate surface water through “fine-grained surficial deposits” as 
described by KSA.  By keeping the surface area of the ponds small, a greater depth of 
water could be developed which would provide a greater driving force (head) to 
maximize recharge.  One issue that could potentially be troublesome is that the water 
table is at or near the bottom of some of the gravel mining operations.  This may not be 
a problem as long as a great enough depth of water is maintained to infiltrate the 
unsaturated sediments above the water table.  Nevertheless, this should be studied in 
greater detail. 
 
Infiltration tests in the area were unattainable or do not exist.  KSA developed the table 
below using an infiltration rate range of 0.5 to 1.0 feet per day. 
 
Infiltration Rate  Recharge Area  Amount Recharged in 135 Days 
(feet per day)   (acres)   (acre-feet) 

0.5    100      6,750 
0.5    200    13,500 
1.0    100    13,500 
1.0    200    27,000 
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For a comparison of KSA’s infiltration rates, a literature search was conducted to find 
similar areas and projects to the Orestimba project that may have actual calculated 
infiltration rates.  One paper highlighted a study on a wadi in the Sultantate of Oman 
(Haimerle et al, 2002) and a study of infiltration and recharge within the Salt River of 
Arizona (Briggs and Werho, 1966).  Haimerle et al conducted tests in the wadi using 
lysimiters and determined infiltration rates of 5.74 ft/day to 11.6 ft/day.  They felt these 
rates, while correctly measured, should probably be much lower as their tests were not 
conducted long enough for the water to reach the water table, thus they were not 
operating under 100% saturated conditions.  Briggs and Werho calculated their 
infiltration rates (0.7 ft/day to 1.4 ft/day) based upon a controlled release of water from 
an upstream reservoir due to an unusually large flow event.  In this case, the riverbed 
and associated gravel pits were dry at the beginning of the release, but the release was 
long enough to produce 100% saturation of the sediments and its effect on the water 
table in the vicinity was monitored.  The geology and stratigraphy of the Arizona study 
would probably be more similar to the Orestimba Project. 
 

• The creek bed and gravel mining areas along Orestimba Creek, according to 
KSA, would be considered “hydrogeologically suitable for intentional recharge.  
Coarse-grained deposits are predominant to a depth of at least 100 feet. 

• The course of the creek bed also conforms to the axis of the regional 
groundwater mound. 

• KSA estimates infiltration rates range between 0.5 to 1.0 feet per day. 
 
Data Gaps 
 
A thorough review of all groundwater level monitoring programs by Del Puerto Water 
District, Eastin Water District and Central California Irrigation should be performed to 
determine those areas with insufficient coverage.  Ideally, a relational database should 
be constructed and maintained to hold all historic and current groundwater level and 
quality data.  This would allow easy access to data for generating hydrographs, water 
level contour maps (depth and elevation) and also water level change maps. 
 
Geotechnical work needs to be performed in the vicinity of the stream channel and 
gravel mining operations to determine permeability, porosity and infiltration rates of 
these areas to be used for groundwater recharge programs. 
 
Constant rate pumping tests should be performed in various areas to determine 
Transmissivity of the aquifer system.  This data would be used to determine the most 
prolific portions of the aquifer away from the recharge facilities to best locate well fields 
and make pump in programs to the various canal systems of the area more efficient. 
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Appendix 3.2 – Kaljian Pumping Plant and Conveyance System Supporting 
Documentation 
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TECHNICAL MEMORANDUM 

 
To: Lon Martin 

From: Jeff Eklund, P.E. 

Subject: Preliminary Project Assessment of the Kaljian Conveyance System 
Rehabilitation 
 

Date:  June 16, 2014 

 

INTRODUCTION 
The San Luis Water District (SLWD or District) retained Provost & Pritchard Consulting 
Group to investigate the rehabilitation of the Kaljian Conveyance System (System). The 
System was constructed in the early 1960s and was designed to take water from the 
Delta Mendota Canal (DMC) for delivery to lands further south in the District.  These 
facilities have been out of service for approximately 20 years and are in need of 
substantial improvement or replacement before they can be again placed into service.  
The District desires to use this System to convey supplemental water from several 
sources including the Delta-Mendota Canal (DMC) to lands further south in the District.  
 
This technical memorandum summarizes the details of this proposed rehabilitation 
project. Two conveyance capacity options were investigated; a 50 cubic feet per second 
(cfs) option and a 100 cfs option.  For each option a lower end cost and an upper end 
cost were estimated based on the degree of rehabilitation required and the selected 
potential alternative facilities.  These project options and cost estimates have been 
prepared for consideration by the District in helping determine which option best meets 
the goals of the District. 

BACKGROUND 
The Kaljian Conveyance System is located in southern Merced County, approximately 9 
miles south of the City of Los Banos.  An aerial map of the System is included as 
Attachment 1 (herein referenced as the “Map”).  The System consists of the following 
main components: 
 
Kaljian Pump Station – The Kaljian PS (also known as Pump Station No. 1) is located 
on the DMC and consists of 5 pumping units with a total original design capacity of 
approximately 155 cfs (nameplate data for the pump units are included in Attachment 
2).  To make the station operable, the pumps, motors, valves, and electrical equipment 
need rehabilitation.  Additionally, the electrical cables from the motor control center 
(MCC) have been vandalized and require replacement. 

http://www.ppeng.com/
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Kaljian Pipeline – The 63-inch diameter coal tar lined and coated steel pipeline 
proceeds south from the pump station and follows along a dirt road.  Near the end of the 
9,100 foot pipeline the pipeline crosses over the San Luis Canal (SLC) and then 
discharges into the Main Canal.  The first 60 feet of the pipeline is the above ground 
manifold at the Kaljian PS.  The last 1000 feet of the pipeline was reconstructed to cross 
over the SLC when it was built in the mid 1960s. 
 
For the purposes of this investigation, the District hired V&A Engineering to conduct a 
visual assessment of portions of the pipeline and document their findings in a report 
(see Appendix A).  The assessment found that the pipeline exhibits some locations of 
corrosion in need of repair, particularly at some of the pipeline joints.  The majority of 
the pipeline, though, is in fair condition with minor corrosion.  Additionally, the 
assessment found that the pipeline has a buckled section including damage to the 
northern abutment at the SLC crossing.  It should be noted that District staff mentioned 
that the pipeline leaked at multiple locations, most likely at the joints, when the system 
was last operated. 
 
Main Canal – The existing Main Canal parallels the south side of SLC.  Portions of the 
canal (Segments 2 and 4 on the Map) have been filled-in and orchards have been 
planted over the canal alignment.  The remaining canal segments are in fair condition 
and have an average cross section as shown on the Map.  The length of the Main Canal 
alignment is approximately 4.5 miles from the existing outfall to the Fittje PS. 
 
Fittje Pump Station – Prior to the abandonment of the Kaljian Conveyance System the 
Fittje PS (also known as Pump Station No. 2) would take delivery of water flowing down 
the Main Canal and pump across Interstate 5 to the Relift Canal.  The Fittje PS was 
abandoned at the same time as the Kaljian PS, and deliveries to the Relift Canal are 
now achieved through Pump Station No. 3.  The original design capacity of the pump 
station was 120 cfs (details of the pumps are also included in Attachment 1).  If the Fittje 
PS were to be used in the conveyance of the supplemental water, the station would 
require similar rehabilitation as the Kaljian PS (with the exception that the electrical wire 
is in-place). 
 
Pump Station No. 3 – As an alternative to the use of the Fittje PS for the conveyance 
of supplemental water, the PS No. 3 could potentially be connected to the Main Canal 
and pump the water to the Relift Canal  
 

PROPOSED PROJECT CONCEPT 
As mentioned above, two options are being considered by the District, a 50 cfs and a 
100 cfs conveyance capacity.  The estimated costs for each of these options are 
included as Attachments 3 and 4.  For each option a lower and an upper range of 
costs were estimated based on the degree of rehabilitation required and the selected 
potential alternative facilities.  The estimated costs for the improvements are based on 
general cost information obtained from product vendors, contractors, RS Means (an 
online construction cost database), and P&P’s past project experience.  Based on the 
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concept-level of analysis, a contingency of 20% has been applied to the overall project 
cost.  
 
Option 1 – 50 cfs Conveyance Capacity Design 
The following is a summary of the proposed project concept details for the 50 cfs option: 

Kaljian PS 
 Pump, Motor, and Valving Rehabilitation – To meet the 50 cfs design 

requirement, two pumps, motors, isolation valves, and check valves will need 
rehabilitation.  The cost for the rehabilitation of these items is uncertain until the 
components are dismantled and reviewed.  Precision Pump & Machine provided 
a rough cost estimate, which has been included as the lower end estimate.  The 
upper end estimate is based on actual costs for similar sized pump repairs 
conducted by the Berrenda Mesa Water District over the past 7 years.  Similar to 
the Kaljian Plant, these pumps are mostly two-stage Byron Jackson units with 
similar capacities.  Byron Jackson pumps are now serviced by the Flowserve 
Corporation. 

 Electrical System Rehabilitation – Frank Silveria, the District’s electrical 
consultant, performed a visual review of the existing electrical system, and 
besides the theft of the electrical cables, the components in the MCC appeared 
to be in fair condition.  A rough cost estimate was provided by A-C Electric for the 
installation of new 500 MCM (thousand circular mil) cables and the clean-up of 
the MCC. 

 Surge Tank and Manifold Piping Rehabilitation – Based on V&A’s report, some 
portions of the piping have exhibited a moderate amount of corrosion damage 
(wall thickness loss varied from 3% to 10%, with one location having a 32% loss).  
The interior of the surge tank has not been inspected but similar corrosion is 
expected to be found. V&A recommended that the pipeline be abrasive blast and 
recoated with one coat epoxy and a finish coat of polyurethane at a cost of $15 
per square foot.  The surge tank could be coated in a similar method if this 
corrosion protection is warranted.  Other miscellaneous appurtenances will also 
need to be replaced such as a new air compressor for the surge tank, air/vacuum 
release valves, etc. 

Kaljian Pipeline 
 Alternative 1, Spot Coating Repair of 63-inch Pipeline (Preferred Alternative) – 

For the lower end estimate, approximately 25% of the pipeline was assumed to 
need spot coating repairs, primarily at the pipeline joints.  V&A estimates that the 
cost would be $415 per foot and would consist of an abrasive blast of the surface 
and the application of a 100% solids epoxy lining.  After the initial repair and 
when the pipeline is first pressurized, additional repairs will be required as leaks 
appear on the ground surface or through leak detection activities.   

 Alternative 2, Insert 36-inch Fusible PVC Pipe – As a more robust alternative that 
would have no leaks or the need for major future repairs, a fusible PVC pipe can 
be pulled through the existing pipeline.  Fusible PVC weighs less (i.e. can be 
pulled a greater length), is cheaper, and provides more flow capacity than an 
equivalent HDPE pipe.  The 36-inch diameter would be sufficient in size to 
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convey approximately 50 cfs at 7 feet per second (fps); however, a waterhammer 
analysis should be performed to determine the sufficiency of the pipe size, 
material, and pressure class with the existing surge tank renovated.  

 Rehabilitate the Cathodic Protection System – As recommended by V&A, a new 
cathodic protection system should be designed and installed to protect the 
pipeline from further corrosion.  The system should be installed regardless of the 
alternatives above to sustain the structural strength of the existing pipeline as 
much as possible. 

 SLC Crossing Rehabilitation – The V&A assessment found significant corrosion 
in this portion of the pipeline with severe buckling of the pipeline and a cracked 
concrete support near the east side of the SLC crossing.  It is recommended that 
the buckled section be replaced, the concrete support repaired, and the entire 
crossing be recoated inside and out.   

Main Canal Rehabilitation 
The Main Canal has been divided into 5 segments as shown on the Map, with each one 
needing to be addressed as follows: 

 Segment 1 – The existing canal along this segment is in fair shape with 
vegetation that needs to be removed and some resurfacing of the canal.  With 
approximately 50 cfs flowing down the canal, the water depth could be in the 
range of 1 to 3 feet.  A topographic survey of the canal slope and profile along 
with an open channel hydraulic model (e.g. HEC-RAS) is required to more 
accurately depict the flow regime.  At the end of this segment, there is an existing 
corrugated metal culvert across the Laguna Seca Creek that appears to be in fair 
condition based on cursory review of the culvert ends. 

 Segment 2 – This portion of the Main Canal has been mostly filled-in and an 
orchard has been planted over the top of the canal.  With the length of this 
segment, it is recommended that a new canal be constructed along a new 
alignment.  This is most likely the lowest cost alternative as a 48-inch diameter 
(or possibly larger) gravity pipeline may be needed to accommodate a flowrate of 
50 cfs.  Because the existing canal R/W through the orchard is owned by the 
District, the landowner should be willing to accommodate the District and provide 
suitable R/W along an alignment that minimizes the impacts to the crops.  
However, a line item is included in the cost estimate for R/W acquisition costs 
that would provide mitigation funds for the crop impacts.  The relocation of power 
lines may be necessary along this alignment as well.  Additionally, three 48-inch 
culverts are anticipated to be needed to maintain farm road access across the 
canal. 

 Segment 3 – This segment is similar to Segment 1. 
 Segment 4 – Two pipeline alternative alignments were analyzed for this segment.  

Alternative 1 (see map) is the preferable alignment as it is the shortest in length.  
Further investigation and coordination with landowners are needed to ascertain 
potential impacts and the recommended alignment.  The pipeline size is 
estimated to be about a 48-inch diameter, but may be larger depending on the 
final project hydraulic grade line.  The estimate has assumed that a reinforced 
concrete pipe (RCP) would be used; however, a corrugated HDPE pipe (e.g. 
ADS product) or a profile wall HDPE pipe (KWH’s Weholite product) could be 
considered in the preliminary design. 
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 Segment 5 – This segment is similar to Segment 1.  The forebay of the Fittje PS 
or the potential turnout to PS No. 3 is located at the end of this segment.  About 
200 feet downstream of Fittje PS is an existing check structure that would stop 
the flow from continuing down the Main Canal. 

 Canal Lining – For Segments 1, 2, 3, and 5 a 40 Mil HDPE liner is proposed to 
be installed on the canal surface to reduce seepage losses.  The liner will need 
to be installed from bank to bank with an anchor trench along each side.  
Colorado Lining International provided an estimate of $0.50 per square foot (sf) 
for a liner furnished and installed over a smooth surface.  Based on costs from 
similar canal lining projects, a reasonable overall cost is $1.00 per sf which 
includes mobilization, the anchor trenches, subgrade preparation, and extra 
material as needed.  This cost can be refined once a topographic survey has 
been conducted. 

 
Delivery of Water to Relift Canal 
Two alternatives were considered for delivering the supplemental water to the Relift 
Canal.  Alternative 1 consists of a new turnout and pipeline that would be connected to 
PS No. 3.  Alternative 2 consists of rehabilitating the Fittje PS to deliver water to the 
Relift Canal. 

Alternative 1 – PS No. 3 Modifications (Preferred Alternative) 
 Main Canal Outlet Structure – A typical concrete turnout structure has been 

assumed for the project.  Recent bid costs for a similar structure were used in the 
cost estimate. 

 Canal Gate, Operator and Control – A canal gate with an electric-operated 
actuator was included in the project concept.  It is our understanding that the 
gate would need to be operated in conjunction with operation of pumps to reduce 
the potential of water with high total dissolved solids (TDS) backflowing into the 
SLC. Additional coordination with the Department of Water Resources (DWR) is 
required to confirm acceptable configurations and operations.  This may require 
modeling to assure that high TDS water does not enter the SLC or possibly the 
closure of the existing gates at the SLC entrance.  

 Pipeline from Outlet Structure to PS No. 3 Box – A 200 foot, 48-inch diameter 
RCP would be installed from the outlet structure to the PS No. 3 concrete box.  
There is sufficient slope to adequately convey 50 cfs through this size pipeline. 

 PS No. 3 Box Modifications – The pipeline will connect to the existing concrete 
box structure.  The box structure was expanded in 1993 to serve the Relift Canal.  
Under this alternative, the existing pumping units that pump out of this box 
structure will convey the supplemental water to the Relift Canal.  As mentioned 
above, DWR may require additional isolation measures for this supplemental 
water.  A stop log frame or weir and gates could possibly be added to the 
structure, but additional design is required to determine the configuration and 
constructability issues. 

Alternative 2 – Fittje PS Rehabilitation 
As an alternative to the connection to the PS No. 3, the Fittje PS could be rehabilitated 
to convey the flow from the Main Canal to the Relift Canal as originally designed.  As 
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mentioned previously, the Fittje PS is in a similar state as the Kaljian PS with the 
exception that the electrical cables are still present at the pump station.  Without a 
further detailed assessment of the pumping units, motors, valving, and 
electrical/controls system, we have applied similar but reduced cost estimates as 
derived for the Kaljian PS.  The pumps are slightly smaller in size and have one less 
pump stage. 

 
Option 2 – 100 cfs Conveyance Capacity Design 
Many of the project components from the 50 cfs conveyance option are similar for the 
100 cfs option.  In some cases the components are the same.  For components that are 
different (usually the only difference is a larger size) the distinction is noted in the bullet 
lists below.  

Kaljian PS 
 Pump, Motor, and Valving Rehabilitation – To achieve the 100 cfs conveyance 

flow, a total of three pumps, motors and valves need to be rehabilitated.  Based 
on a WaterCAD hydraulic model of the pump station using the factory pump 
curves, the three pumps should be capable of pumping 100 cfs.   

 Electrical System Rehabilitation – A third set of conductors will need to be 
installed to connect the additional pump and additional work at the MCC is 
envisioned. 

 Surge Tank and Manifold Piping Rehabilitation – No significant changes for this 
component. 

Kaljian Pipeline 
 Alternative 1, Spot Coating Repair of 63-inch Pipeline – No change from the 

50cfs Option. 
 Alternative 2, Rehabilitate or Remove and Replace Existing 63-inch Pipeline – 

The following alternatives were explored:   
o Alternative 2A - Perform the abrasive blast and coating repair for the entire 

pipeline (using V&A’s estimated costs).  This alternative is costly and 
would not greatly extend the service life of the pipeline. 

o Alternative 2B - Pull the maximum size pipeline that would fit into the 
existing pipeline. Based on a cursory review, a 48-inch diameter 
restrained joint ductile iron pipe (HP LOK – restraining mechanism is 
within the bell and spigot) may fit into the existing pipeline.  This 
alternative is also costly and the smaller diameter would restrain the 
maximum flow conveyed.  Additional research is needed to determine if 
this alternative is feasible. 

o Alternative 2C – Install a cured-in-place pipe (CIPP) in the existing 
pipeline.  This alternative would provide the maximum conveyance flow, 
but based on an initial discussion with Southwest Pipeline and Trenchless 
Corporation, the costs of this system would start at $500/foot and could go 
up to $1,000/foot. 

o Alternative 2D (Preferred Alternative) – Based on this cursory analysis it 
appears that the removal of the existing pipeline and the installation of a 
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54-inch diameter concrete mortar lined and coated (CMLC) steel pipeline 
would be the preferred alternative (additional pipeline options should be 
considered during the preliminary design).  The cost of this alternative is 
similar to the alternatives above.  The other advantages are that the pipe 
would be brand new and provide the design conveyance capacity. 

 Rehabilitate the Cathodic Protection System – No changes from the 50cfs 
Option. 

 SLC Crossing Rehabilitation – No changes from the 50 cfs Option. 

Main Canal Rehabilitation 
 Segment 1 – The estimated water depth in the canal is approximately 2 to 4 feet 

deep depending upon the canal’s prism.  It is unknown at this preliminary phase 
whether the canal maintains a sufficient slope without subsided sections that 
could cause the water surface to overtop the canal; a topographic survey will be 
needed to assess the canal prism, and a HEC-RAS hydraulic model is needed to 
determine hydraulic constraints.  Additional earthwork may be required to 
address any conveyance issues discovered through this analysis. 

 Segment 2 – No changes to the canal construction is envisioned for this 
segment.  The three culverts along this segment are estimated to be 
approximately 54-inch in diameter. 

 Segment 3 – No changes. 
 Segment 4 – Based on the 100 cfs, the pipeline alternatives for Segment 4 would 

need to be increased to approximately 72-inch diameter.  This pipeline size may 
be reduced or increased based on the results of the survey and hydraulic model.  
With this size pipeline, a canal alternative should be further investigated to 
reduce costs. 

 Segment 5 – No changes from the 50 cfs Option. 
 Canal Lining – No changes from the 50 cfs Option. 

Fittje PS Rehabilitation 
To achieve a design flow of 100 cfs, two additional pumps, motors, and valves will need 
to be rehabilitated.   
 
For this design flow it is assumed that PS No. 3 could not be modified without significant 
reconstruction of the forebay structure.  Further investigation may be warranted during 
preliminary design to determine if this alternative is feasible. 

SUMMARY OF CAPITAL COST ESTIMATES 
A summary table with the lower and upper end cost estimates by option is provided as 
Table 1.  Details of the cost estimate for each option are contained in Attachment 3 
and 4.  The following are some observations of the cost estimates: 
 

 Pending the confirmation of DWR’s supplemental water isolation requirements, 
the PS No. 3 modifications is the less expensive option of delivering water to the 
Relift Canal, for the 50 cfs Option. 
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 The cost of removing and replacing the existing Kaljian Pipeline with a new 
pipeline for 100 cfs capacity is approximately double the cost of inserting a 
smaller capacity, 36” pipeline into the existing 63” pipeline. 

 
 
Table 1: Capital Cost Estimate Summary 

Item
Lower End 
Estimate

Upper End 
Estimate

Lower End 
Estimate

Upper End 
Estimate

General - Mobilization, Misc. Facilites, etc. 310,000$       510,000$       430,000$       765,000$       
Kaljian Pump Station Rehabilitation 640,000        1,187,500      890,000        1,692,500      
Kaljian Pipeline Rehabilitation 1,072,900      2,435,000      1,072,900      4,243,000      
Main Canal Rehabilitation 1,711,802      1,775,302      2,090,802      2,234,302      
Conveyance to Relift Canal 195,000        615,000        1,160,000      1,160,000      

Total Construction Cost 3,929,702$    6,522,802$    5,643,702$    10,094,802$  

Contingency (20%) 785,940$       1,304,560$    1,128,740$    2,018,960$    
Subtotal 4,715,642$    7,827,362$    6,772,442$    12,113,762$  

Design, Surveying, Construction Admin., 
and Environmental (15%) 707,346$       1,174,104$    1,015,866$    1,817,064$    

TOTAL CAPITAL COST 5,400,000$    9,000,000$    7,800,000$    13,900,000$  

Option 1 - 50 cfs Option 2 - 100 cfs

 
 
 

ITEMS FOR FURTHER INVESTIGATION 
The following are items that warrant further investigation in order to more accurately 
determine which alternatives are viable and to better assess the potential costs: 

 The delivery method and infrastructure for the supplemental water is not 
evaluated in this investigation.   

 To obtain a more accurate pump and motor rehabilitation cost estimate, pumps 
and motors would need to be removed, disassembled and evaluated by a pump 
repair company. 

 Pipeline rehabilitation or replacement alternatives under Option 2 should be 
further investigated as cost information from vendors and contractors tended to 
have a wide range.  

 A topographic survey and HEC-RAS hydraulic model of the Main Canal should 
be performed to better determine the earthwork and lining estimates and the size 
of the culverts and pipelines. 

 For Segment 4 of the Main Canal, the pipeline alignment will need to be 
investigated with the landowners.  Once a topographic survey and HEC-RAS 
model have been performed, the pipeline diameter can be accurately 
determined.  If the pipeline is larger in size, a canal alternative should be 
investigated to reduce cost. 

 The isolation of supplemental water from SLC water needs to be investigated to 
understand DWR’s potential requirements for backflow prevention. 
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 Discharging supplemental water into the SLC at the Kaljian Pipeline crossing 
could be further investigated with DWR.  This would eliminate the need to 
rehabilitate the Main Canal and the Fittje PS/PS No. 3 work. 

 

CONCLUSIONS 
The range of capital cost estimates have been prepared to assist the District in 
determining which option meets the goals of the District.  The cost ranges from $5M 
(million) to $9M for the 50 cfs conveyance option and $8M to $14M for the 100 cfs 
option.  As mentioned above, there are multiple items that should be further investigated 
to better estimate the overall costs of the project.   
 
Attachments 

Attachment 1 Project Concept Aerial Map Exhibit 
Attachment 2 Pump Station Nameplate Data 
Attachment 3 Cost Estimate 50 cfs Alternative 
Attachment 4 Cost Estimate 100 cfs Alternative 
Appendix A SLWD Kaljian Pipeline Condition Assessment Letter by V&A 

Consulting Engineers 
Appendix B Photo Album 
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Attachment 2
Kaljian Conveyance System Rehabilitation

Pump Station Nameplate Data

Kaljian Pump Station
Voltage = 2300

Unit Manuf. Model Serial Stages GPM CFS Head RPM HP
Discharge 

Pipe
1 BJ 48RXL 723005 2 24400 54.3 220 700 1500 30"
2 BJ 37KXH 731-690324? 2 16500 36.7 222 720 1000 30"
3 BJ 39RXL 362403 2 15700 35.0 208 885 900 30"
4 BJ 39RXL 362402 2 15700 35.0 208 885 900 30"
5 BJ 32KXH 562410 2 11250 25.1 208 885 700 24"

Fittje Pump Station
Voltage = 2300

Unit Manuf. Model Serial Stages GPM CFS Head RPM HP
Discharge 

Pipe
1 BJ 28KXL 362404 1 9000 20.0 139 1185 350 18"
2 18"
3 BJ 37KXL 362406 1 17500 39.0 139 885 900 30"
4 BJ 37KXL 74150435 1 17500 39.0 885 900 30"
5 BJ 28KXL 74150500 1 8500 18.9 146 1160 350 20"

Spare BJ 37KXL 362405 1 15700 35.0 139 885 900

Nameplate missing
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Alternative 1 - Lower End Cost Alternative 2 - Upper End Cost

Work or Material Estimated 
Quantity Unit Cost Unit Price Cost Item Total Cost Unit Price Cost Item Total

General
Mobilization, Bonds and Insurance
(5% of Capital Costs) 1 LS $180,000 $180,000 $300,000 $300,000
Miscellaneous Facilities and Operations (2.5% 
of Capital Costs) 1 LS $90,000 $90,000 $150,000 $150,000
Worker Protection 1 LS $40,000 $40,000 $60,000 $60,000

Subtotal $310,000 Subtotal $510,000
Kaljian Pump Station Rehabilitation

Electrical/Controls Rehab 1 LS $25,000 $25,000 $50,000 $50,000
Run New Wiring for Pumps 2 EA $10,000 $20,000 $20,000 $40,000
Surge Tank Recoating 4,500 SF $20 $90,000 $20 $90,000
Manifold Recoating 1 LS $25,000 $25,000 $37,500 $37,500
Valving and Operator Rehab 2 EA $10,000 $20,000 $30,000 $60,000
Pump Rehab 2 EA $160,000 $320,000 $350,000 $700,000
Motor Rehab/Rewind 2 EA $70,000 $140,000 $105,000 $210,000

Subtotal $640,000 Subtotal $1,187,500
Kaljian Pipeline Rehabilitation

Alt. 1 - 25% of ex. 63" Pipeline Coating 2,260 LF $415 $937,900 $0
Alt. 2 - Insert 36" Fusible PVC Pipe 9,040 LF $0 $250 $2,260,000
Rehab Cathodic Protection System 1 LS $95,000 $95,000 $95,000 $95,000
San Luis Canal Crossing Rehab 1 LS $40,000 $40,000 $80,000 $80,000

Subtotal $1,072,900 Subtotal $2,435,000
Main Canal Rehabilitation

Seg. 1 - Ex. Canal Rehab 9,100 LF $10 $91,000 $10 $91,000
Seg. 2 - New Canal 12,882 CY $6 $77,292 $6 $77,292
Seg. 2 - Property Acquisition 4.5 AC $15,000 $68,010 $15,000 $68,010
Seg. 2 - 3-42" RCP Culverts 3 EA $6,000 $18,000 $6,000 $18,000
Seg. 3 - Ex. Canal Rehab 1,200 LF $10 $12,000 $10 $12,000
Seg. 4 - Alt. 1, New 48" RCP 1,850 LF $200 $370,000 $0
Seg. 4 - Alt. 2, New 48" RCP 2,550 LF $0 $0 $170 $433,500
Seg. 5 - Ex. Canal Rehab 7,500 LF $10 $75,000 $10 $75,000
Canal Lining (46 SF/LF) 1,000,500 SF $1.00 $1,000,500 $1.00 $1,000,500

Subtotal $1,711,802 Subtotal $1,775,302
Delivery of Water to the Relift Canal

Alt. 1 - PS 3 Modifications
Main Canal Outlet Structure 1 LS $40,000 $40,000 $0
Canal Gate, Operator and Controls 1 LS $75,000 $75,000 $0
42" RCP from Canal to PS 3 Box 200 LF $150 $30,000 $0
PS 3 Box Modifications 1 LS $50,000 $50,000 $0

Subtotal $195,000 Subtotal $0
Alt. 2 - Fittje PS Rehabiliation

Electrical/Controls Rehab 1 LS $0 $25,000 $25,000
Surge Tank Recoating 2,500 SF $0 $20 $50,000
Valving and Operator Rehab 2 EA $0 $20,000 $40,000
Pump and Motor Rehab 2 EA $0 $250,000 $500,000

Subtotal $0 Subtotal $615,000

TOTAL CONSTRUCTION COST $3,929,702 $6,522,802

CONTINGENCIES 20% $785,940 $1,304,560
SUBTOTAL $4,715,642 $7,827,362

Design, Surveying, Construction Admin., and Environmental 15% $707,346 $1,174,104

 
TOTAL CAPITAL COST: $5,423,000 $9,001,000

Difference between Alternative 1 and 2: $3,578,000

Attachment 3

Option A - 50 cfs
Kaljian Conveyance System Rehabilitation

Estimated Project Costs

W:\Clients\Friant Water Users Authority - 2016\201605B1 - SSJMUD WQ Exchange Program\CALCULATIONS\060412 Cost Estimate.xls
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Alternative 1 - Lower End Cost Alternative 2 - Upper End Cost

Work or Material Estimated 
Quantity Unit Cost Unit Price Cost Item Total Cost Unit Price Cost Item Total

General
Mobilization, Bonds and Insurance
(5% of Capital Costs) 1 LS $260,000 $260,000 $470,000 $470,000
Miscellaneous Facilities and Operations 
(2.5% of Capital Costs) 1 LS $130,000 $130,000 $235,000 $235,000
Worker Protection 1 LS $40,000 $40,000 $60,000 $60,000

Subtotal $430,000 Subtotal $765,000
Kaljian Pump Station Rehabilitation

Electrical/Controls Rehab 1 LS $25,000 $25,000 $50,000 $50,000
Run New Wiring for Pumps 3 EA $10,000 $30,000 $20,000 $60,000
Surge Tank Recoating 4,500 SF $20 $90,000 $20 $90,000
Manifold Recoating 1 LS $25,000 $25,000 $37,500 $37,500
Valving and Operator Rehab 3 EA $10,000 $30,000 $30,000 $90,000
Pump Rehab 3 EA $160,000 $480,000 $350,000 $1,050,000
Motor Rehab/Rewind 3 EA $70,000 $210,000 $105,000 $315,000

Subtotal $890,000 Subtotal $1,692,500
Kaljian Pipeline Rehabilitation

Alt. 1 - 25% of ex. 63" Pipeline Coating 2,260 LF $415 $937,900 $0
Alt. 2 - Remove and Replace w/ 54" CMLC 
Steel Pipe 9,040 LF $0 $450 $4,068,000
Rehab Cathodic Protection System 1 LS $95,000 $95,000 $95,000 $95,000
San Luis Canal Crossing Rehab 1 LS $40,000 $40,000 $80,000 $80,000

Subtotal $1,072,900 Subtotal $4,243,000
Main Canal Rehabilitation

Seg. 1 - Ex. Canal Rehab 9,100 LF $10 $91,000 $10 $91,000
Seg. 2 - New Canal 12,882 CY $6 $77,292 $6 $77,292
Seg. 2 - Property Acquisition 5 AC $15,000 $68,010 $15,000 $68,010
Seg. 2 - 3-54" RCP Culverts 3 EA $9,000 $27,000 $6,000 $18,000
Seg. 3 - Ex. Canal Rehab 1,200 LF $10 $12,000 $10 $12,000
Seg. 4 - Alt. 1, New 72" RCP 1,850 LF $400 $740,000 $0
Seg. 4 - Alt. 2, New 72" RCP 2,550 LF $0 $350 $892,500
Seg. 5 - Ex. Canal Rehab 7,500 LF $10 $75,000 $10 $75,000
Canal Lining (46 SF/LF) 1,000,500 SF $1.00 $1,000,500 $1.00 $1,000,500

Subtotal $2,090,802 Subtotal $2,234,302
Delivery of Water to the Relift Canal

Fittje PS Rehabiliation
Electrical/Controls Rehab 1 LS $30,000 $30,000 $30,000 $30,000
Surge Tank Recoating 2,500 SF $20 $50,000 $20 $50,000
Valving and Operator Rehab 4 EA $20,000 $80,000 $20,000 $80,000
Pump and Motor Rehab 4 EA $250,000 $1,000,000 $250,000 $1,000,000

Subtotal $1,160,000 Subtotal $1,160,000

TOTAL CONSTRUCTION COST $5,643,702 $10,094,802

CONTINGENCIES 20% $1,128,740 $2,018,960
SUBTOTAL $6,772,442 $12,113,762

Design, Surveying, Construction Admin., and Environmental 15% $1,015,866 $1,817,064

 
TOTAL CAPITAL COST: $7,788,000 $13,931,000

Difference between Alternative 1 and 2: $6,143,000

Attachment 4
Estimated Project Costs

Kaljian Conveyance System Rehabilitation
Option B - 100 cfs

W:\Clients\Friant Water Users Authority - 2016\201605B1 - SSJMUD WQ Exchange Program\CALCULATIONS\060412 Cost Estimate.xls



Kaljian Conveyance System Rehabilitation
Option A - 50 CFS / Minimal Impact to Crop Yield

Blending Calculation:
 Flow Rate 

(cfs) 
% of Total 

Flow EC (μmhos/cm)
Boron 
(mg/L)

Kaljian PS
Well Water 1 -            0% 2,020                   3.00
Drain Water 2 7               5% 5,647                   6.00
DMC Water 3 28             19% 541                      0.20

Kaljian Total Flowrate 35             23%
SLC Water 4 114           77% 436                      0.20

Total Flow 149           100%

EC (μmhos/cm)
Boron 
(mg/L)

Blended Water Quality 700                      0.47                   
WQ Target, No Yield Reduction if less than: 5 667                      0.50                      

WQ Target, Potential Yield Reduction 5 1,000                   0.75                      

Total Annual Flow, af:
Operating Months (Apr-Sept), mon. 6               
Well Water -           
Drain Water 2,528       
DMC Water 10,112     
SLC Water 41,244     

Total Annual Flow, af 53,884     

Total Annual Cost:  Lower End 
Capital Cost 

Estimate 

 Upper End 
Capital Cost 

Estimate 
Capital Cost 5,400,000$         9,000,000$       
Interest Rate 4% 4%
Term, year 6 20                        20                      
Annualized Capital Cost 397,341$            662,236$          
Annual Well Water Cost, $55 /af -$                     -$                   
Annual Kaljian Elect. Cost ($0.12/kWh) 7 548,415$            548,415$          
Total Annual Project Cost 945,757$            1,210,651$       

Cost per Acre-ft of Project Yield, $/af 374$                    479$                  

NOTES:
1 Water quality sample on 4/28/2014
2 Average water quality at Charleston Drainage PS 2
3 Average water quality at DMC Check 21 from April thru June 2011
4 Average water quality at Aqueduct Check 21 from 1994 thru 2003
5 See tables for specific crops to be affected.  If EC is greater than the Potential Yield Reduction target, some crop yields are reduced by 10%.  

If boron concentration greater than Potential Yield Reduction target, some crops will be impacted.
6 Assumes project is used annually
7 Kaljian Elect. Cost is based on 231 ft of pumping head. 



Energy/Green House Gases Calculations Project Life (Years) 40

Location AFY GPM Head FT Efficiency HP Pump Hours kW kWh/Year kWh/AF kWh for Project Life lbs of CO2/Yr Metric Ton CO2/Year Metric Ton for Project Life
Delta Pumping 2,300 1,428 350 65% 194 8,760 145 1,269,000 552 50,760,000 918,756 459 18,400
Kaljian Project 2,300 1,428 231 80% 104 8,760 78 681,000 296 27,240,000 493,044 247 9,900
Difference/Savings 119 90 67 588,000 256 23,520,000 425,712 213 8,500
Partial Benefit (2015) 49,000 21 1,960,000 35,476 18 708
Kaljian Project in 2015 1,220,000 530 48,800,000 883,280 442 17,692

Note
lbs of CO2/Year = [kwH/AF]*0.724

GHG Energy Calculations
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Professional Judgment 

 

Part I Introduction  

1.1 Overview 
The California Climate Action Registry created this General Verification Protocol to provide 
California Registry-approved verifiers with clear instructions for executing a standardized 
approach to the independent verification of greenhouse gas (GHG) emissions baselines and 
annual emissions reported by California Registry participants. This standardized approach 
defines a verification process that promotes the relevance, completeness, consistency, 
accuracy and transparency of emissions data reported to the California Registry. While this 
Protocol is written for verifiers, California Registry participants who are interested in 
understanding and preparing for the verification process may also find it useful.   

This Protocol is intended to be used in combination with the California Registry’s General 
Reporting Protocol and web-based calculation and reporting tool (CARROT—Climate Action 
Registry Reporting Online Tool). Approved verifiers will verify participants’ GHG 
emissions reports to the standards of the California Registry’s General Reporting 
Protocol, and sector-specific protocols using the process outlined in this General 
Verification Protocol.   

At a minimum, each emissions report must contain all of an entity’s emissions of CO2 in the 
state of California for a calendar year, reported in five categories: indirect emissions from 
purchased electricity, imports of steam, district heating/cooling, and direct emissions from 
mobile combustion, stationary combustion, manufacturing processes, and fugitive emissions. 
Where a participant is reporting their U.S. emissions, the report must contain all of their 
emissions nationally. Starting with the fourth year of reporting, each emissions report must 
contain all emissions of all six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6).   

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. For instance, this could include information about 
a company’s environmental goals, programs, policies, etc. Participants may also choose to 
report other indirect emissions, like business travel or employee commuting. In the emissions 
reports, optional information will be clearly distinguished from information that is verified. 

Activities for each specific verification will differ based on the length and complexity of a 
participant’s emissions report, but the verification process will include at least the following 
steps:   

• Case-by-case evaluation of Conflict of Interest 

• Scoping and planning a participant’s verification activities 

• Conducting verification activities 

1. Identifying emissions sources 

2. Reviewing methodologies and management systems 

3. Verifying emission estimates 

• Preparing a participant’s Verification Report and Verification Opinion 



 

General Verification Protocol 2 Part I · Introduction 
(August 2008)  

• Submitting a participant-authorized electronic Verification Form and 
Verification Activity Log to the California Registry via CARROT 

Upon completion of the above steps, the California Registry will review the emissions report 
before accepting a participant’s verified emissions report into its emissions database. This 
process is repeated every year of an organization’s participation in the California Registry. 

To help decrease the potential for conflict of interest between a verifier and a participant, a 
verifier can verify the same participant for a maximum of six consecutive years. After six 
years, a participant must choose another verifier for at least three years. After that time, the 
original verifier would again be eligible to verify the participant’s emissions for up to six 
consecutive years.   

The California Registry assumes that the verifiers will use their best professional judgment 
when conducting verification activities. 

1.2 Organization of this General Verification Protocol 
This General Verification Protocol is divided into four parts which outline the necessary steps 
a verifier must follow to initiate and complete the verification of a participant’s emissions 
report.   

Part I, Introduction (this section), provides a brief overview of the purposes and 
requirements of the verification process, describes the principles of verification, highlights 
important definitions, and answers some key questions. 

Part II, Preparing for Verification, focuses on activities that take place prior to beginning 
verification activities, including bidding for a contract with participants, determining conflict of 
interest, negotiating a contract with participants, providing required notifications, and 
designing appropriate verification activities for each participant. 

Part III, Core Verification Activities, provides guidance on conducting the primary activities 
that the verifier will complete, including:  identifying sources, reviewing management systems 
and methodologies, and verifying emission estimates.   

Part IV, Completing the Verification Process, covers procedures for completing the 
verification process including: preparing a Verification Report and Verification Opinion, 
completing the Verification Form to submit a participant’s verified data to the California 
Registry, and recording and retaining proper records.   

1.3 Principles of Verification 
The purpose of verification is to provide an independent review of data and information being 
submitted to the California Registry to ensure that they meet minimum quality criteria. To 
fulfill this purpose, the independent verification process maintains the criteria of 
completeness, consistency, accuracy, comparability and transparency as its underlying 
principles.   

Relevance. Verification should ensure that GHG inventories submitted to the California 
Registry appropriately reflect the GHG emissions of the entity and include emissions 
information produced in accordance with the program rules on defining reporting boundaries 
and sources. 
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Completeness. Verification should ensure accounting of all material GHG emissions 
sources and activities within the specified scope of the participant’s inventory (a minimum of 
95%).  Baseline and annual emissions results should include all sources for which the 
participant is responsible.   

Consistency. An emissions report should allow for meaningful comparison of emissions 
performance over time and across similar organizations. Independent verification should 
ensure that consistent methodologies and measurements are used between the baseline 
results and annual emissions results. Additionally, changes to participant emission baselines 
are verified to ensure appropriate comparisons.  

Accuracy. Entity-wide reported data should be within the materiality threshold of 5% of the 
verifier’s estimate of total emissions. Calculations and estimates need to be as accurate as 
possible to prevent material errors.   

Transparency. Verification should be a transparent exercise. The data used for verification 
and the verification activities should be clearly and thoroughly documented to allow for 
outside review by the California Registry or potential review by the State of California (the 
State) in the context of overseeing verification activities. 

1.4 Verification Principles and Definitions 

1.4.1 Verification Standard 

Verifiers must verify participants’ GHG emissions reports against the California Registry’s 
General Reporting Protocol using the process outlined in this General Verification Protocol. If 
a participant is reporting process or fugitive emissions, a separate industry-specific protocol 
may also be used and cited, where available. Some participants may wish to use their GHG 
emissions report for additional purposes such as registering in another registry, participating 
in emissions trading schemes, crediting programs, etc., and thus may add additional 
standards for verification.   

1.4.2 Minimum Quality Standard 

A verified emissions report submitted to the California Registry must be free of material 
misstatements, achieving a level of at least 95% accuracy. It is possible that during the 
verification process, differences will arise between the emissions totals estimated by 
participants and those estimated by verifiers. Differences of this nature may be classified as 
either material (significant) or immaterial (insignificant). A discrepancy is considered to be 
material if the overall reported emissions differ from the overall emissions estimated by the 
verifier by 5% or more. A difference is immaterial if it is less than 5%.   

1.4.3 Reporting Uncertainty vs. Inherent Uncertainty 

When evaluating participants’ emissions reports, verifiers are to determine if the reporting 
uncertainty (vs. the inherent uncertainty) is less than the minimum quality standard.   

Reporting uncertainty entails the mistakes made in identifying emissions sources, managing 
data or information, and calculating GHG emissions. Inherent uncertainty refers to scientific 
uncertainty associated with measuring GHG emissions. The California Registry is aware that 
there is inherent uncertainty in emissions factors and measurement of activity data through 
metering and instrumentation (even after the calibration of meters and other data collection 
methods are verified as accurate), but determining scientific accuracy is not the focus of the 
California Registry or its General Reporting Protocol.  
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1.5 Professional Judgment 
Approved verifiers must verify participants’ GHG emissions reports against the California 
Registry’s General Reporting Protocol using the process outlined in this General Verification 
Protocol.  The California Registry asks verifiers to use their professional judgment when 
executing the verification activities described in this General Verification Protocol. The 
purpose of the verifier approval process is to find verification firms that demonstrate, through 
their staff’s professional qualifications and relevant GHG experience, their ability to render 
sound professional judgments about GHG emissions reports.   

Application of a verifier’s professional judgment is expected in the following areas: 

• Implementation of verification activities with appropriate rigor for the size and 
complexity of a participant’s organization and with regard to the uncertainty of 
calculations associated with the participant’s emissions sources; 

• Review of the appropriateness of a participant’s GHG emissions tracking, monitoring, 
and management systems for providing information to the California Climate Action 
Registry; 

• Evaluation of participant compliance with the California Registry’s General Reporting 
Protocol; 

• Assessment of methods used for estimating emissions from sources for which the 
General Reporting Protocol does not provide specific guidance, such as process and 
fugitive emissions, and indirect emissions from sources other than electricity, 
imported steam, district heating/cooling; and 

• Appraisal of assumptions, and estimation methods and emission factors that are 
selected as alternatives to those provided in the General Reporting Protocol.   

The General Verification Protocol and training provided by the California Registry are 
intended to explain to the verifier the California Registry’s guidelines and expectations and 
thus what types of professional judgments are appropriate for this program. In addition to 
these resources, verifiers may contact the California Registry at any time for clarification of 
California Registry guidelines, expectations and policies. 

1.6 Conflict of Interest 
In order to ensure the credibility of the emissions data reported to the California Registry and 
its potential utility under any future regulatory regime, it is critical that the verification process 
is completely independent from the influence of the participant submitting the emissions 
report. While conducting verification activities for California Registry participants, verifiers 
must work in a credible, independent, nondiscriminatory and transparent manner, complying 
with applicable state and federal law and the current version of the State of California’s 
Conflict of Interest Process and Requirements for State and California Registry-Approved 
Verifiers. This document is posted on the California Registry’s website.  

Any pre-existing relationship between the verifier and participant must be acknowledged to 
the California Registry, which will evaluate the potential for a conflict of interest (COI) 
between the two organizations.   

Verifiers must provide information to the California Registry about its organizational 
relationships and internal structures for identifying potential conflicts of interest 
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(organizational COI). Then, on an individual basis, the California Registry will review any pre-
existing relationship between a verifier and participant and will assess the potential for conflict 
of interest (case-by-case COI). When the California Registry determines there is a low risk of 
COI, the participant and verifier can finalize negotiations of their contract. Following 
completion of a verification, the verifier must monitor for the next year if any new business 
relationship may create a COI (emerging COI). 
 
As an added protection, a verifier may provide verification services to a California Registry 
participant for, at most, six consecutive years. After a six-year period, the California Registry 
participant must engage a different verifier. The original verifier may not provide verification 
services to that participant for three years. This three year hiatus begins with any lapse in 
providing annual verification services to a California Registry participant. 

In the event that a verifier violates these conditions, the California Registry, in consultation 
with the State and at its discretion, may disqualify an approved verifier for a period of up to 
five years.   

This conflict of interest clause does not preclude a verifier from engaging in consulting 
services for other clients that participate in the California Registry for whom the verifier does 
not provide any verification activities.   
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Part II Preparing for Verification 

2.1 Verification Process Overview  
Before any verification activities begin, a number of procedural steps must be taken to ensure 
that the obligations and responsibilities of both the verifier and participant are clear.   

The following summary of the major steps of verification is provided as a reference.   

1. Verifier receives California Registry approval: Verifier meets all accreditation 
requirements and completes a California Registry-sponsored verification training 
workshop.   

2. Participant selects verifier: Participant contacts one or more State/California 
Registry-approved verifiers to discuss verification activities. Participant selects an 
organization to verify its GHG emissions results and begins to negotiate contract 
terms.  

3. Verifier submits case-specific Evaluation of Conflict of Interest (COI) and State 
Notification Form:  After a participant chooses a verifier, the verifier must submit a 
Conflict of Interest Evaluation and State Notification Form to the California Registry to 
establish that the likelihood of a COI between parties is low or that risk of any conflict 
can be sufficiently mitigated by the verifier.  The form must be submitted at least 10 
working days prior to the first scheduled verification meeting.  

4. California Registry sends COI determination to verifier: The California Registry 
reviews the Evaluation of COI Form and supporting information to determine the level 
of risk associated with the proposed participant/verifier relationship, and notifies the 
verifier of its determination. 

5. Verifier & participant finalize contract: When the California Registry provides a 
favorable COI determination between a participant and verifier, verifiers may finalize 
their contract with a participant. 

6. Verifier conducts verification activities: Verifier follows the guidance in the 
General Verification Protocol to evaluate a participant’s annual GHG emissions 
report. 

7. Verifier prepares Verification Report and Verification Opinion for participant:  
Verifier prepares a detailed summary (Verification Report) of the verification activities 
for the participant. Verifier also prepares a Verification Opinion for participant’s 
review, prior to sending opinion electronically to the California Registry via CARROT. 

8. Verifier & participant discuss Verification Report and Opinion: Verifier meets 
with participant to discuss Verification Report and Opinion. 

9. Verifier completes Verification Form via CARROT:  Once authorized by a 
participant, a verifier completes the Verification Form via CARROT. Participant then 
submits the original Verification Opinion to the California Registry.  

10. California Registry Conducts Final Review: California Registry reviews the 
Verification Opinion and Verification Activity Log and evaluates the participant’s 
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emissions reports. Once accepted by the California Registry, a participant’s 
aggregated entity-level emissions become available to the public via CARROT. 

Even in multi-year verification contracts, verifiers must repeat steps 3-11 for each annual 
verification before submission to the California Registry. 

2.2 Becoming an Approved Verifier 
Only those firms approved by the California Registry, the State or those involved in the 
American National Standards Institute (ANSI) accreditation program may provide verification 
services to California Registry participants.  In order to become approved, a verifier must 
complete a two-step process:  1) Obtain accreditation as a GHG verifier from either the 
California Air Resources Board or from the American National Standards Institute (or other 
approved accreditation body as specified on the California Registry website) and 2) achieve 
California Registry approval by attending a verification training workshop facilitated by the 
California Registry.   

Information on ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

The second step of the approval process requires that lead verifiers one of the California 
Registry’s verification training workshops. A lead verifier is any verifier from the firm who will 
sign their firm’s Verification Opinion. After completing the training workshop, the verification 
firm becomes an “approved verifier.”  Following the training session, the California Registry 
will provide verifiers with a notification of their full approval. Upon receiving this notice, a firm 
may approach current or prospective California Registry participants to market their services 
and capabilities, and advertise that they are “approved verifiers for the California Climate 
Action Registry”. All approved verifiers are listed on the California Registry’s website. 

Approvals are valid for three years from the date of the California Registry approval. At the 
end of this period, the California Registry will send a notification to each firm’s primary 
contact. If for any reason the State, ANSI or the California Registry finds that a verifier has 
failed to meet the standards of either the General Reporting Protocol or the General 
Verification Protocol, it may disqualify a verifier for a period of up to five years. 

2.3 Updates to the General Verification Protocol 
Periodically, the California Registry may update the General Verification Protocol. The 
California Registry will advise all verifiers of any changes, and any new requirements that 
may affect them. Where any changes are significant, the California Registry may require that 
lead verifiers attend the next verification training workshop.    

2.4 Adding or Deleting Designated Staff 
During the application process, verification firms will identify all staff members who will be 
designated verifiers for the California Registry. An applicant who is State-approved may add 
or delete staff to their roster. To add or delete designated staff after being approved, the 
verifier should submit the Designated Staff Form (available on the California Registry’s 
Verifiers Only webpage), with the names and contact information for any personnel changing 
from the roster, and note if staff are to be deleted or added to the roster. When adding staff, 
the firm should describe each individual’s job classifications, relevant experience, education, 
academic degrees, professional licenses for technical staff members and their respective 
roles.   
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2.5 Bidding on a Verification Contract  
The California Registry recommends that those participants with complex GHG emissions 
reports solicit competitive bids for verification services from at least three approved verifiers.  
Those participants with simpler GHG emissions reports who do not seek, or are not eligible 
for, batch verification may wish to secure competitive bids or may wish to sole source the 
verification contract in order to reduce costs and expedite the verification process.   

When preparing to send out a request for bids from verifiers, participants should first review 
the list of approved verifiers and select some (or all) as prospective bidders. Due to the 
possibility of access to proprietary information, participants may want to send each 
prospective bidder a non-disclosure agreement. The California Registry suggests that 
participants distribute requests for bids to prospective verifiers only after they have received a 
signed non-disclosure agreement from verifiers. 

The California Registry recommends that participants include the following information in their 
requests for bids from verifiers:  

1. The expected contract duration; 

2. A general description of the participant’s organization; 

3. The geographic boundaries of the participant’s emissions report; 

4. The number and locations of facilities and operations; 

5. The GHGs reported in the participant’s emissions report; 

6. The emission source categories (and possibly emission sources) in the participant’s 
emissions report; 

7. The password to a read-only (Reviewer) version of the participant’s emissions report 
in CARROT; and 

8. A list and description, by category, of how emissions data is organized and 
calculated (either using CARROT or another methodology). 

The California Registry suggests that participants request that commercial proposals from 
potential verifiers include the following components:  

1. History and description of verification company; 

2. Explanation of core competencies; 

3. Proposed price for verification services; 

4. Proposed staff; 

5. Statement of verifier liability; 

6. Confidentiality policy; and 

7. Duration of contract.   
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The California Registry expects only limited variation in the technical proposals since all of 
the approved verifiers are trained to implement the California Registry’s standardized 
verification process.  

2.6 Conflict of Interest (COI) 

2.6.1 Objective of the Conflict of Interest Process 

This COI process was developed by the State of California and adopted, with modifications, 
by the California Registry to assess the risk of potential COI between verifiers and California 
Registry participants. This process gives verifiers the ability to demonstrate that their 
organization is capable of identifying and mitigating situations that would impair their ability to 
render an impartial verification opinion.   
 
Through this process, applicants and any partners must demonstrate: 

1. Clearly-defined organizational boundaries, internal structures, and relationships with 
other companies that have management or financial control over the applicant. 

2. The presence of internal mechanisms to identify and mitigate organizational and 
personal COIs with any potential clients. 

3. The ability to be objective in providing verification activities. 
 
To protect the credibility and rigor of the California Registry verification process, the 
relationship between verifiers and California Registry participants must not create or appear 
to create a COI. While conducting verification activities for California Registry participants, the 
verifier must work in a credible, independent, nondiscriminatory and transparent manner, 
complying with applicable state and federal law and the current version of the California 
Registry’s conflict of interest process  

2.6.2 Process and Requirements 

In the verification process, all verifiers must demonstrate they do not have significant conflicts 
of interest with participants: 

1. Organizational COI – in the application process, each verifying organization shows 
that they have internal mechanisms in place that help maintain their objectivity in 
verification activities. 

2. Case-by-Case COI – in each case where verification services are requested, 
before a contract is signed with a participant, each verifier demonstrates that any pre-
existing relationship between the verifier and participant will not impair impartiality in 
verifying a GHG emissions report. 

3. Emerging COI – for a period of one year following a verification, verifiers will monitor 
their relationship with the participant to ensure impartiality has been protected in the 
verification process. 

These are each discussed in greater detail below. 

2.6.2.1 Organizational COI 
  
As part of the application process, a verifier has already documented the ability of its 
organization to identify and react to COI due to organizational relationships. Verifiers have 
also submitted the form Conflict of Interest Declaration of Ability and Intent to Comply, 
declaring the applicant and each partner's ability to subsequently perform and submit a case-
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by-case evaluation of COI to the California Registry. This form also conveys the applicant’s 
intent to comply with the California Registry’s COI process and requirements. 

2.6.2.2 Case-by-Case COI 
 
As an early step in the contract negotiation process between verifiers and participants, a 
verifier must demonstrate on a case-by-case basis that it, its partners, and the individuals 
performing verification activities do not have any actual or potential conflict of interest with the 
California Registry participants for which it has been selected to carry out verification 
functions. 

A verifier will have a high risk of COI if the verifier and participant share any management, or 
if any of the California Registry participant's managers of GHG-related activities were 
previously employed with or by the verifier within the last three years, or vice versa. A verifier 
will have a high risk of COI if the verifier or its related companies (e.g., parent company, 
subsidiaries of a parent company, affiliates) has provided any GHG management or 
advocacy services (as identified on the list below) to the California Registry participant within 
the last three years. If a verifier has performed these services, they have a high potential 
COI, as they would be: 1) verifying their own work, 2) performing management functions for 
the client, or 3) acting as an advocate for the client. Where a high risk of COI is determined, 
the verifier is not approved to conduct the verification. 
 
2.6.2.3 Incompatible Services 
 

• Designing, developing, implementing, or maintaining a GHG emissions inventory 
• Designing or developing GHG information systems 
• Developing GHG emissions factors or other GHG-related engineering analysis 
• Designing energy efficiency, renewable energy, or other projects which explicitly 

identify GHG reductions as a benefit 
• Preparing or producing GHG-related manuals, handbooks, or procedures  

specifically for the California Registry participant 
• Appraisal services of carbon or GHG liabilities or assets 
• Brokering in, advising on, or assisting in carbon or GHG-related markets 
• Management over health, environment and safety functions 
• Legal and expert services unrelated to California Registry verification 

 
If the verifier identifies a potential or actual COI, the verifier must also submit a plan to avoid, 
neutralize, or mitigate the COI situation. The California Registry will review the information 
submitted to determine if the verifier provided enough information to make a COI 
determination. If not, the California Registry may request additional information. Once the 
information is found to be complete, the California Registry will review and evaluate the case, 
and will issue a written determination within ten working days. 
 
Once the case-by-case evaluation is complete, a verifier may provide verification services to 
a California Registry participant for, at most, six consecutive years. After a six-year period, 
the California Registry participant must engage a different verifier. The original verifier may 
not again provide verification services for at least three years. This three-year period is 
triggered following any lapse in providing annual verification services to a California Registry 
participant. 
 
This cycling of verifiers will help to avoid potential COI situations due to lengthy and ongoing 
relationships. Also, this guarantees that another firm will review material previously reviewed 
by another verifier, thus providing another “check” on the consistency and appropriateness of 
professional judgments made.   
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2.6.2.4 Emerging COI 
 
Verifiers agree to monitor their activities for one year after the verification, and seek the 
approval of the California Registry and the State before entering into arrangements or 
relationships during that time that may present COI. The verifier may not enter into any 
contract with a California Registry participant or related entity that the California Registry 
and/or the State determines would create an unacceptable level of risk of COI.  
 
In order to obtain this determination, the verifier must submit Form COI-AB: 
Notification of Verification Activities And Request for Evaluation of Potential for Conflict of 
Interest Between Verifier and California Registry Member (available on the California 
Registry’s Verifiers Only webpage) to the California Registry detailing the specifics of their 
situation and request a determination. The California Registry will use a similar procedure to 
determine the risk for COI during that period. 
 
2.6.2.5 Confidentiality 
 
The California Registry will enter into confidentiality agreements with verifiers and California 
Registry participants as necessary to evaluate potential COI. Any organization that must 
provide confidential information to support the evaluation should clearly indicate what 
information is confidential, and the California Registry will follow its standardized procedures 
to do its utmost to protect confidential business information.   
 

2.7 Negotiating a Contract with the Participant  
After a verifier has been selected by a California Registry participant, the two parties should 
negotiate and complete contract terms. This contract is exclusively between the participant 
and the verifier, and the particulars of any given contract are at the discretion of the two 
parties. However, contracts for verification services typically include the following 
components:  

• Scope of the Verification Process. This component of the contract should outline 
the exact geographic and organizational boundaries of the participant’s emissions 
inventory to be examined.  This should, but may not necessarily, match the 
boundaries used in the GHG emissions report to the California Registry. This scope 
should indicate whether a participant’s California-only emissions are included or if 
both California and U.S. emissions are included. It should also identify whether the 
participant has used the management control, equity share, or other methods based 
on contractual relationships to determine organizational boundaries.   

• Confirmation of Approved Verifier Status. This is a simple statement that the 
verifier has been approved by the California Registry to verify emissions reports 
covering the scope listed above.   

• Verification Standard. Verifiers must verify participants’ GHG emissions reports 
against the California Registry’s General Reporting Protocol using the process 
outlined in this General Verification Protocol. If a participant is reporting process or 
fugitive emissions, a separate industry-specific protocol may also be used and cited, 
where available. Some participants may wish to use their GHG emissions report for 
additional purposes such as, registering in another registry, participating in emissions 
trading schemes, crediting programs, etc., and thus may add additional requirements 
into their contract for verification.   
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• Non-Disclosure Terms. The verifier and the participant should agree in advance on 
methods for identifying and protecting proprietary and confidential business data that 
may be revealed during verification. 

• Site Access. The verifier and the participant should agree in advance to the time, 
place, and conditions of a verifier’s site visits, if any are required. 

• Documentation and Data Requirements. The verifier and participant should agree 
on how and when the participant will provide activity and emissions data to the 
verifier. The range of required documentation will largely be determined by the size 
and complexity of participant operations, and whether the participant has used the 
online calculation tools available through CARROT.   

• Period of Performance. The period of performance for verification services may be 
up to six years. Where a participant’s operations do not significantly change from 
year to year, they may wish to work with a verifier on a three-year cycle. However, 
the participant has discretion as to whether to sign a one or multi-year contract. 

• Performance Schedule. Participants and verifiers may wish to agree on a schedule 
to complete the verification process and for the verifier to deliver a Verification Report 
and Verification Opinion. Verification should be completed by October 31 of the same 
calendar year when the emissions report was submitted. 

• Payment Terms. Typical payment terms include total value, schedule of payments, 
and method of payment (e.g., electronic funds transfer). 

• Re-Verification Terms. If the verifier identifies material misstatements, the 
participant may choose to revise its GHG emissions report. At that time, the 
participant may ask the verifier to re-verify the portions of the report with material 
misstatements or seek verification from another provider. A verifier may not provide 
guidance, technical assistance, or implementation work on the remediation of 
material misstatements, as this constitutes consulting services and results in a 
conflict of interest. Contracts should also specify the length of time a participant will 
have to correct material misstatements. 

• Liability. All verifiers are subject to minimum liability associated with completing the 
verification per the terms of the verification contract. The participant may require and 
the verifier may agree to additional liability under this contract. 

• Contacts. Parties should identify technical leads for both the participant and verifier, 
as well as responsible corporate officials of each party. 

• Dispute Resolution. Both parties must state their consent to submit irreconcilable 
differences for review to the California Registry-convened Dispute Resolution 
Committee. 

• Acknowledgement of State Site Visits. Both parties must sign an 
acknowledgement that, on a random basis, the State may accompany a verifier for 
purposes of monitoring the verification process. 

2.8 Batch Verification 
In an effort to minimize the transaction costs of verification for small organizations with 
relatively simple emissions, the California Registry will contract with an approved verifier to 
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undertake the verification work for interested participants with limited GHG emissions. The 
California Registry calls this batch verification. Emissions reports verified under batch 
verification must meet the same standards as non-batch reports. Eligible participants include 
those with: 
 

• Less than 500 metric tons of CO2e emissions per year; 

• No significant process or fugitive emissions (significance threshold is 5% of total 

CO2e emissions) ; 

• Indirect emissions from purchased electricity at four or fewer sites; and/or 

• Direct emissions from five or fewer passenger vehicles only; and/or 

• Direct emissions from stationary combustion at one site. 

 
Upon the recommendation of the batch verifier, the California Registry reserves the right to 
deem a participant’s GHG emissions inventory too complex for batch verification. The 
California Registry also reserves the right to grant batch verification eligibility on a case-by-
case basis.  
 
2.8.1 Procedures  

Each year, the California Registry will solicit competitive bids for batch verification services 
from all eligible approved verifiers.    

Participants interested in batch verification will contact the California Registry to express their 
interest. After confirming the participant’s eligibility, the California Registry will keep track of 
interested participants. 

Each participant will sign a standardized contract with the verifier that has been developed by 
the California Registry. If participants require non-standard contract language, they cannot 
participate in batch verification. 

Once the contracts are signed, the California Registry will work with the verifier to identify all 
necessary documentation, as requested by the verifier and as required in the General 
Reporting and General Verification Protocols. The California Registry will collect the 
necessary supporting documentation from the participants and forward it to the verifier. It is 
expected that batch verification will not require a site visit, but will consist of document review 
and telephone interviews. 

The verifier will contact each participant to understand their operations. Then, the batch 
verifier will review and assess the emissions reports and documentation and prepare the 
Verification Report and Opinion. The verifier will then discuss the findings with each 
participant and upon authorization, will submit the electronic Verification Form to the 
California Registry via CARROT.   

To minimize any potential conflict of interest, the California Registry will contract with a batch 
verifier on an annual basis and the designated batch verifier will perform all eligible 
verifications for that calendar year of emissions. The batch verifier will be ineligible to bid on 
batch verification for the following three years. Because of this term limit, the limited nature of 
emissions and operations of the participant and the elevated level of oversight by the 
California Registry, the potential for COI is deemed low, and the requirement to request 
determination of COI is waived. 
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2.9 Notification of Planned Verification Activities 
After verifiers and participants have completed contract terms, the verifier must notify both 
the California Registry and the State of California 10 business days prior to the beginning of 
verification activities, using Form D, Notification of Verification Activities. This form is 
available on the California Registry’s Verifiers Only webpage. Notification should include: 

• Verifying company information; 

• Participant information; 

• Year and types of greenhouse gas emissions data being verified; 

• Schedule of verification activities; and  

• Names of approved staff members conducting the verification activities 

This notification period is necessary to allow the State the opportunity to accompany verifiers 
on visits to participants’ sites. The State will observe, evaluate, and report on the quality and 
consistency of verification activities. A verifier that does not provide proper notification to the 
California Registry and the State may be disqualified as an approved verifier. 

2.10 Kick-off Meeting with the Participant 
After contract terms have been completed and the California Registry and State have been 
notified of planned verification activities, verifiers should conduct a kick-off meeting with 
participants. For some verifications, this may consist of a telephone call. The agenda for that 
meeting should include:  

1. Introduction of the verification team; 

2. Review of verification activities and scope; 

3. Transfer of background information and underlying activity data (See Table 2); and 

4. Review and confirmation of the verification process schedule. 

Based on the information provided in agenda items 2 and 3, the verifier should determine the 
most effective, efficient, and credible detailed verification approach tailored to the particular 
characteristics of the participant.   

2.11 Online Reporting 
All participants must report their emissions using the California Registry’s online calculation 
tool, CARROT. Participants may also opt to use CARROT to calculate their indirect 
emissions and direct emissions from stationary and mobile combustion. Where participants 
have used CARROT to calculate their emissions, the verifier needs to verify that data have 
been collected properly and entered accurately. The verifier should assume CARROT’s 
calculations are correct and do not need to re-calculate the emissions. Due to the time 
savings, this should result in a less expensive and expedited verification process.   
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It is the participant’s responsibility to provide the verifier with access to CARROT. A verifier 
will have read-only access to the participant’s Total Emissions Summary, which provides a 
detailed summary of all the information that the participant has reported. Because the verifier 
needs to be able to evaluate any operational changes, access is also provided to the 
previous year’s total emissions summary, as well as emissions reported in the baseline year 
if this has been specified and if it is different than the current emissions year. For example, 
for a participant who has set a baseline year of 2002, has reported data from 2002 – 2006, 
and is contracting with a verifier for evaluation of their 2007 emissions; the verifier will be able 
to access their 2007 report, their 2006 report, and their 2002 report. They would have public 
access to emissions reported in the intervening years. 

Additional assistance with navigating and using CARROT is provided in the California 
Registry’s Verification Training Workshops and by contacting the California Registry at 213-
891-1444 or help@climateregistry.org. Verifiers may also request temporary access to 
CARROT for training purposes. 
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Part III Core Verification Activities  

3.1 Overview  
Once verifiers have completed the preparations for verification, they are ready to begin the 
core verification activities.  

The core verification activities include three primary elements: 

1. Identifying emissions sources in five emission source categories (indirect, mobile, 
stationary, process, and fugitive emissions); 

2. Understanding management systems and estimation methods used; and 

3. Verifying emission estimates. 

The core verification activities are a risk assessment and data sampling effort aimed at 
ensuring that no material sources are excluded and that the risk of error is assessed and 
addressed through appropriate sampling and review. The complete core verification process 
is illustrated in Figure 1 below.   

Figure 1. The Core Verification Process 

 

 

 

3.2 Verification Activities Based on Participant Characteristics 
Verifiers must apply the verification activities consistently for all participants. However, based 
on the size and complexity of participants’ operations and management systems, verification 
activities and the duration of the process will vary. The documents that will need to be 
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reviewed during verification will also vary depending on the nature of the emission sources 
contained in the participant’s emissions report.   

3.2.1 Determining Appropriate Verification Activities 

To guide verifiers in their determination of appropriate verification activities, the California 
Registry divides participants into three general groups, based on the level of effort necessary 
to verify their emissions. The characteristics of the verification approach for each of these 
groups are listed below. Of course, verifiers are expected to use their professional judgment 
to augment or narrow these approaches based on uncertainty in emissions estimates and 
other items affecting material accuracy.   

Group 1: Small participants with simple operations. This group includes participants 
who have only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at four or fewer buildings; and/or 

• Direct emissions from stationary combustion at one site; and/or  

• Direct emissions from five or fewer passenger vehicles.  

In an effort to minimize verification costs, small participants who also have total 
emissions that are less than 500 metric tons of CO2e per year may elect to be batch 
verified with similar organizations. The California Registry will assist this batch of 
participants in bidding and negotiating contracts with the verifier. Standard terms and 
conditions will apply for all contract elements. Verification for these participants will 
usually not require a site visit, but rather, activities will be conducted via a telephone 
interview.   

Alternatively, small participants may choose to contract out verification services through a 
sole source procurement or competitive bidding process. 

Group 2: Larger participants with more complex operations. These include 
participants with only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at more than four sites; 

• Direct emissions from stationary combustion at more than one site;  

• Direct emissions from more than five vehicles; and/or 

• No material process or fugitive emissions.   

For these participants, most verifications will require at least one site visit. Additional 
visits may be required when characteristics of the participant changes between reporting 
periods (e.g., new sites, changed location, began new operations). Site visits are used to 
ensure that all material GHG emission sources have been included and appropriately 
accounted for in the greenhouse gas emissions report.  

Group 3: Participants with process or fugitive emissions. For participants with 
material process or fugitive emissions or other emissions not covered above, verification 
activities must be more detailed. Because these emission calculations are not currently 
included in the General Reporting Protocol, the verifier is required to use their 
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professional judgment as to the appropriateness of the calculations used by the 
participant.   

3.3 Verification Cycle 
For participants whose operations do not change significantly, verification can be a three-
year cycle. In Year 1, a verifier will need to form a detailed understanding of a participant’s 
operations and resulting GHG emissions. If there have been no significant changes in a 
participant’s boundaries, GHG emissions sources and/or management systems, a verifier 
may streamline and expedite the verification activities in Years 2 and 3 by focusing on 
verifying emissions estimates. To ensure data integrity, all of the core verification activities 
should be completed again in Year 4, followed by streamlined activities in Years 5 and 6. 

The minimum core verification activities for each year are: 

Year 1:  Identify emission sources, review management systems, verify 
emissions estimates 

Year 2:  Verify emissions estimates 

Year 3:  Verify emissions estimates 

Year 4:  Same as Year 1 

3.4 California Registry’s Expectations for Verification Activities 
Through these verification activities, verifiers are to verify that the annual emissions reports 
submitted to the California Registry via CARROT meet the standards of the General 
Reporting Protocol: 

1. The participant has reported all material emissions, broken out into the following five 
categories: 

• Indirect emissions from purchased electricity, imported steam, district heating/ 
cooling; 

• Direct emissions from mobile combustion; 

• Direct emissions from stationary combustion; 

• Direct emissions from process activities; and 

• Direct fugitive emissions. 

2. Total emissions reported as de minimis are less than 5% of the total emissions.   

3. From the fourth year of reporting to the California Registry, all material emissions from all 
six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6) are reported.   

4. All California emissions are identified separately from the rest of a participant’s U.S. 
emissions, where the participant has chosen to report their U.S. emissions.  

5. All emissions were emitted during the calendar year specified. 
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6. Reported emissions meet the minimum quality standard of 95% accuracy. 

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. This could include, for instance, information 
about a company’s environmental policies and goals, and emission reduction projects. 
Participants may also choose to report other optional indirect emissions (e.g., business travel, 
employee commuting). In the report generated by CARROT, optional information will be 
clearly distinguished from verified information. 

To verify information is accurately reported, the verifier will want to review, at a minimum, the 
documents listed in Table 1. To facilitate this review, once the participant reports their 
emissions using CARROT, the participant and the verifier can generate a Verification 
Checklist. Based on the types and categories of emissions they have reported, CARROT will 
provide participants and verifiers with a list of documents they will need for verification.  

Table 1. Documents to be Reviewed during Verification 
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Activity or Emissions Source  Documents 
Identifying Emission Sources 
Emission Source Inventory Facility Inventory 

 Emission Source Inventory 
Stationary Source Inventory 
Mobile Source Inventory 
Fuel Inventory 

Understanding Management Systems and Methodologies 
Responsibilities for Implementing GHG 
Management Plan 

Organization Chart, Greenhouse Gas Management Plan, 
Documentation and Retention Plan 

Training Training Manual, Procedures Manual, Consultant Quals Statement 
Methodologies Protocols Used (if in addition to the California Registry’s General 

Reporting Protocol) 
Verifying Emission Estimates 
Indirect Emissions from Electricity Use Monthly Electric Utility Bills, Emission Factors (if not default) 
Direct Emissions from Mobile Combustion Fuel Purchase Records, Fuel in Stock, Vehicle Miles Traveled, 

Inventory of Vehicles, Emission Factors (if not default) 
Direct Emissions from Stationary Combustion Monthly Utility Bills, Fuel Purchase Records, CEMs Data, Inventory of 

Stationary Combustion Facilities, Emission Factors (if not default) 
Indirect Emissions from Cogeneration Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from Imported Steam Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Heating Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Cooling Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Direct Emissions from Process Activities Raw Material Inputs, Production Output, Calculation Methodology, 

Emission Factors 
Direct Fugitive Emissions  

Refrigeration Systems Refrigerant Purchase Records, Refrigerant Sales Records, 
Calculation Methodology, Emission Factors 

Landfills  Waste-in-Place Data, Waste Landfilled, Calculation Methodology, 
Emission Factors 

Coal Mines Coal Production Data Submitted to EIA, Quarterly MSHA Reports, 
Calculation Methodology, Emission Factors 

Natural Gas Pipelines Gas Throughput Data, Calculation Methodology, Emission Factors  
Electric Transmission and Distribution Sulfur Hexafluoride Purchase Records, Calculation Methodology, 

Emission Factors 

 
Step 1:  Identifying Emission Sources 
Verifiers should review a participant’s reported emission source inventories (facility, source, 
and fuel) to ensure that all sources are identified. Verifiers should then determine the GHGs 
that will result from the identified sources and estimate their magnitude. GHGs that are not 
required to be reported can be disregarded. Finally, verifiers should rank the remaining 
reported emissions by CO2e (using the Global Warming Potentials [GWPs] contained in the 
Intergovernmental Panel on Climate Change’s (IPCC) Second Assessment Report (SAR) - 
see Table 2, below) to assess the environmental risk associated with the emissions.   

Table 2. GWPs from IPCC’s Second Assessment Report 
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Greenhouse Gas GWP 
(SAR, 1996) 

CO2 1 
CH4 21 
N2O 310 
HFC-23 11,700 
HFC-32 650 
HFC-125 2,800 
HFC-134a 1,300 
HFC-143a 3,800 
HFC-152a 140 
HFC-227ea 2,900 
HFC-236fa 6,300 
HFC-4310mee 1,300 
CF4 6,500 
C2F6 9,200 
C4F10 7,000 
C6F14 7,400 
SF6 23,900 
Source: U.S. Environmental Protection Agency, Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 1990-2003 (April 2005). 
 

 
When the emission source inventory is complete, verifiers should review participant’s GHG 
emissions report and document answers to the following questions to assess if the GHG 
emissions report reflects the geographic, organizational, and operational scope of the 
participant: 

1. Does the GHG emissions report include all processes and facilities under the 
management control of the participant? If not, why? 

 
2. Does the report include all sources of GHG emissions within the geographic and 

organizational boundaries of the participant? 
 

3. Does the report include all applicable types of GHGs from each emission source 
within the geographic and organizational boundaries of the participant?  

 
4. Have any mergers, acquisitions, or divestitures occurred during the current reporting 

year? Have any activities been outsourced in the current year? If yes, has the 
participant specified a baseline? If so, has it been adjusted? 

 
After these questions have been answered, verifiers will be able to determine if the GHG 
emissions report accurately reflects the geographic, organizational, and operational scope of 
the participant. Once all emission sources have been identified, verifiers may proceed to Step 
2 to review the calculation methods used and the management systems employed.   

Step 2: Reviewing Methodologies and Management Systems 
After the scope and comprehensiveness of the participant’s emission sources has been 
confirmed, verifiers should review the methodologies and management systems that the 
participant used to calculate their emissions. This is principally a risk assessment exercise, in 
which the verifier must weigh the relative complexity of the scope of the participant’s 
emissions, the participant’s methodologies and management systems used to prepare the 
GHG emissions report, and the risk of calculation error as a result of reporting uncertainty or 
misstatement. Through these steps, the verifier should determine the appropriateness of the 
management systems to provide required data to the California Registry. For example, the 
absence of a comprehensive GHG management system for a participant with a single retail 
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outlet and solely indirect emissions from electricity purchases may not add significant risk of 
material misstatement. In contrast, a large vertically-integrated manufacturing company with 
facilities in 31 states would require a much more robust management system for tracking and 
reporting its GHG emissions.   

A verifier’s general review of a participant’s GHG management systems should document 
answers to the following questions:  

1. Are calculation methodologies/procedures used to manage GHG emissions at 
the source level? Are they appropriate given the uncertainty/risk associated with 
the emissions? Are these methodologies/procedures standard within this 
industry? 

 
2. Are appropriate methods used to manage and implement entity-wide GHG 

emissions reporting programs? If the participant has more than one facility, are 
the emissions data correctly aggregated and monitored? 

 
3. Is someone responsible for managing and reporting GHG emissions? Is this 

individual qualified to perform this function? 
 

4. Is appropriate training provided to personnel assigned to GHG emissions 
reporting duties? If the participant relies on external staff to perform required 
activities, are the contractors qualified to undertake such work? Is there internal 
oversight to assure quality of the contractor’s work? 

 
5. Are appropriate documents created to support and/or substantiate activities 

related to GHG emissions reporting activities, and is such documentation 
retained appropriately? For example, is such documentation maintained through 
reporting plans or procedures, utility bills, etc.? 

 
6. Are the mechanisms used to measure and review the effectiveness of GHG 

emissions reporting programs appropriate for this purpose? For example, are 
policies, procedures, and practices evaluated and updated at appropriate 
intervals? 

 

Verifiers should also consider how the participant’s management systems are designed to 
support reporting five categories of emission sources (indirect, mobile, stationary, process 
and fugitive). Consequently, in reviewing a participant’s Total Emissions Report, verifiers 
should document answers to the following questions:  

1. Does the management system capture the diversity of the sources that comprise 
each emission category? For example, are there multiple types of vehicles and 
other transportation devices that require different emission estimation 
methodologies? 

2. Does the system capture all the diversity of GHGs emitted from each emission 
source category? 

3. Has the participant used the default emission factors and standardized 
estimation methods in the California Registry’s General Reporting Protocol to 
calculate emissions in each source category? Has the participant or its technical 
assistance provider developed estimation methods independently? If the 
participant uses alternative emission factors, are they documented and explained 
appropriately? 
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4. Does the participant’s GHG management systems appropriately track emissions 
in all of the emission source categories? 

Once the verifier has assessed the overall risk associated with the management systems, the 
risks should be assessed in conjunction with the weighted CO2e estimates determined in 
Step 1 (Identifying Emission Sources). Verifiers should then identify the areas with the 
greatest potential for material misstatements (either based on volume of emissions, lack of 
management systems, or both) to determine the best risk-based strategy to identify a 
representative sample of emissions to recalculate. 

Step 3: Verifying Emission Estimates 
Based on a participant’s identified emission sources, management systems, and 
corresponding risk profile of GHG emissions, verifiers should select a representative sample 
of calculations to verify and sites to visit. Sampling procedures may entail conducting site 
visits, but should include reviewing documents such as utility bills or emissions monitor 
results, and recalculating emission estimates based on underlying activity data. In Table 3, 
below, the California Registry specifies the minimum number of sites that should be visited 
based on the size of the entity. The verifier should use professional judgment to assess if 
additional visits are needed.   

Table 3. Minimum Site Visit Sample Size 
 

Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

 

3.5 Potential Site Visits by the State of California 
As part of the State of California’s oversight of the verification process, the State will 
randomly accompany verifiers on site visits. The California Registry’s enabling legislation 
directed the State to observe the verifier during verification visits, evaluate whether the 
participant has a GHG accounting program consistent with California Registry-approved 
procedures and protocols, and evaluate the reasonableness of the emissions information 
being reported. The State may send an employee or a contractor to accomplish this 
responsibility. The purpose of any site visit is to oversee the verifier’s activities, and to 
evaluate the reasonableness of the participant’s reported data. The State will report on its 
findings to the California Registry. 
 
To accomplish this, during a site visit, the State will need to access the same information and 
sources as that of the verifier. The State will work with the verifier and participant to obtain 
this access. This may involve requesting access to on-site locations that may have GHG 
emission sources or related activities and participant information, data, records, or copies of 
records; observing verifiers during any exchange of participant data or data analyses; and/or 
asking the verifier to provide specific information related to their on-site and off-site data 
analyses. The State will also make every effort to not impede the normal activities of either 
the participant or the verifier. All costs for the State site visit are borne by the State. 
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Before the end of a site visit, the State will discuss its preliminary observations and 
evaluations with the verifier and participant. The State will also contact and discuss with the 
verifier and participant any findings that identify either party before reporting this to the 
California Registry.  
 
As the Participant requests, a representative from the State, and/or the Verifier that will view 
confidential information should sign the Standard Nondisclosure Agreement (NDA).  Rules 
covering State confidentiality can be found in the California Code of Regulations, Title 20, 
Sect. 2501 et seq. 
 

3.6 Targeted Review & Recalculation of GHG Emissions 
The California Registry does not expect nor require verifiers to review all of the participant’s 
documents and recheck all their calculations. To ensure that data meet a minimum quality 
standard on an entity-wide basis, verifiers should concentrate their activities in the areas that 
have the greatest uncertainty and amount of emissions. Verifiers should calculate emissions 
for these sources and compare those calculations to emission levels reported by the 
participant. If they are free of material misstatement (have a difference of <5%), the verifier 
should declare that the participant’s report conforms to the California Registry’s Protocols.   

If the reported data is not free of material misstatement, the verifier should include this 
information in its Verification Report and should complete its sampling effort of other sources.  
Once verifiers have confirmed that a sample of data is free of material misstatements, they 
should estimate total emissions and confirm that all material GHG emissions are reported.   

3.7 De Minimis Emissions 
De minimis emissions are a quantity of GHG emissions from one or more sources, for one or 
more gases, that when summed equal less than 5% of an organization’s total CO2e 
emissions. The percentage applies to California emissions for the purposes of California-only 
emissions reporting, and applies to U.S. emissions for national reporting. Participants have 
some discretion in choosing which sources and/or GHGs are de minimis, but are expected to 
disclose all de minimis emission sources in their emissions report. Verifiers should review 
participant’s documentation and explanation of how de minimis emissions were calculated to 
confirm that not more than 5% of total CO2e emissions are considered de minimis.  

3.8 Identifying Material or Immaterial Misstatements 
In order for verifiers to verify a GHG emissions report, a sample of data must be free of 
material misstatement. It is possible that during the verification process differences will arise 
between the emissions estimated by the participant and those estimated by the verifier.  
Differences of this nature may be classified as either material or immaterial. A discrepancy is 
considered to be material if the overall reported emissions differ from the overall emissions 
estimated by the verifier by 5% or more. A difference is immaterial if this difference is less 
than 5%.   

A verifier's verification of emissions estimates should document the answers to the following 
questions: 

1. Are the reported electricity, steam, and district heating and cooling use consistent 
with utility bills? 
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2. Is the reported total stationary fuel use by fuel type consistent with the fuel use 
records? 

 
3. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type? If the entity calculates transportation emissions 
based on vehicle mileage, is the reported vehicle mileage consistent with vehicle 
mileage records? 

 
4. Are the reported process and fugitive emissions consistent with activity data or 

maintenance records? 
 

5. Are the emission factors used by the participant appropriate? If California Registry 
default factors are not used, do the alternative emission factors provide increased 
accuracy? Is their derivation and explanation of increased accuracy properly 
documented and reasonable? 

 
6. Does a sample of the participant's calculations agree with your re-calculated direct 

(mobile, stationary, process and fugitive) and indirect emissions estimates? Have you 
documented your process for determining the appropriate sampling plan? 

 
7. Are all material GHG emissions included? Are all emissions that are considered de 

minimis emissions documented and reported as such? 
 

8. Are the current year's reported emissions significantly different from the prior year's 
emission levels? If so, what has changed from prior years? 

 
9. Has the accumulated change in reported emissions, since the last baseline update, 

changed by more than ten (10) percent? If so, has the baseline, if any, been 
recalculated?  

 
10. Are there any discrepancies between your emissions estimates and the participant's 

material? 

Once verifiers have reviewed these activities and answered these questions, they are ready 
to complete the verification process. 
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Part IV Completing the Verification Process 

4.1 Overview 
Once a verifier has completed reviewing a participant’s annual GHG emissions report, they 
must do the following to complete the verification process:  

1. Complete a detailed Verification Report, and deliver it to the participant; 

2. Prepare a concise Verification Opinion, and deliver it to the participant; 

3. Conduct an exit meeting with the participant to discuss the Verification Report and 
Verification Opinion and determine if material misstatements (if any) can be 
corrected. If so, the verifier and participant should schedule a second set of 
verification activities after the participant has revised the GHG emissions report. 

4. Submit an electronic Verification Form and Verification Activity Log to the California 
Registry via CARROT;  

5. Return important records and documents to the participant for retention. 

4.2 Completing a Verification Report 

4.2.1 Verification Report Content 

The Verification Report is a confidential document that is shared between a verifier and a 
participant, and is only available to the California Registry or the public at the participant’s 
request.  

The Verification Report should include the following elements:  

• The scope of the verification process undertaken; 

• The standard used to verify emissions (this is the California Registry’s General 
Reporting Protocol, but may also include other protocols or methodologies for those 
sources for which the California Registry has yet to provide detailed guidance); 

• A description of the verification activities, based on the size and complexity of the 
participant’s operations; 

• A list of emission sources identified, including de minimis sources; 

• A description of the sampling techniques and risk assessment methodologies 
employed for each source; 

• An evaluation of whether the participant’s annual GHG emissions report is in 
compliance with the California Registry’s General Reporting Protocol; 

• A comparison of the participant’s overall emissions estimates with the verifier’s 
overall emissions estimates; 
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• A list of material misstatements, if any;  

• A list of immaterial misstatements, if any; and 

• A general conclusion to be reflected in the Verification Opinion. 

4.2.2 Quality Assurance Check 

When the Verification Report is completed, it should be forwarded to an independent senior 
reviewer within the verifier’s firm for a quality assurance check. No Verification Report should 
be forwarded to a participant until it has had an independent internal review.   

4.2.3 Participant Review of Verification Report 

Once a participant receives a Verification Report from their verifier, they should have at least 
30 days to review and comment on the Verification Report. At the end of that review, the 
verifier and the appropriate official at the participant’s organization should hold an exit 
meeting to discuss the nature of any material or immaterial misstatements.   

4.3 Preparing a Verification Opinion 
Verifiers should prepare a Verification Opinion using the template shown in Figure 2. The 
Verification Opinion is a simple confirmation of the verification activities and outcomes for all 
stakeholders (participants, verifiers, the California Registry, and the public). The Verification 
Opinion must also follow the same internal review process as the Verification Report and 
consequently must be reviewed by an independent senior reviewer within the verifier’s firm, 
and signed by a designated lead verifier. An electronic version of this template is available on 
the California Registry’s Verifiers Only webpage or may be obtained from the California 
Registry by emailing help@climateregistry.org.   

4.4 Verification Activity Log 
 
In order to assess the consistency of professional judgments that verifiers have been asked 
to make, verifiers should also complete a Verification Activity Log (Table 4 below) and submit 
a completed copy to the California Registry, along with the electronic Verification Form, in 
CARROT.   
 
Table 4 includes a step-by-step outline of the standardized verification activities that all 
verifiers must consider. Not all activities are required of all participants or during each year, 
depending on a participant’s specific circumstances, but verifiers should review this list and 
note “not applicable” (or “N/A”) where appropriate. The table also includes a series of yes/no 
questions. Any “no” response should be explained, without revealing a participant’s 
confidential information.   
 
The California Registry will consider both the Verification Opinion and the answers in Table 4 
in its final review of emissions data, before accepting a participant’s report into the California 
Registry.  An electronic version is available for download in CARROT, on the California 
Registry’s Verifiers Only webpage, and from the California Registry by emailing 
help@climateregistry.org.    
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Table 4. Verification Activity Log 
 
Verifier Company: 
California Registry Participant: 
Preparing for Verification  Date Achieved 
Bid on a Verification Contract  
Request determination of COI from California Registry  
Negotiate Contract with California Registry Participant   
Notify State of California and California Registry of Planned Verification Activities  
Conduct Kick-off Meeting With Participant  
Plan Verification Activities Based on Participant Characteristics  
Core Verification Activities   
Identify Emission Sources Date Achieved 

Identify and list all facilities in the entity  
Identify and list all emission sources (indirect, mobile, stationary, process and fugitive)  
Identify and list all fuel types  
Rank all sources by magnitude on a carbon dioxide equivalent basis  
Assess any changes in geographic and organizational boundaries  

 Yes No 
1. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

2. Does the report include all sources of GHG emissions within the geographic and organizational 
boundaries of the participant? 

  

3. Does the report include all applicable types of GHGs from each emission source within the 
geographic and organizational boundaries of the participant?  

  

4. Have any mergers, acquisitions, or divestitures occurred during the current reporting year?    
5. Have any activities been outsourced in the current year?    
6. If a baseline has been specified, has it been adjusted accordingly?   
7. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

Review Methodologies and Management Systems Date Achieved 
Evaluate procedures and systems for preparing emissions report  
Evaluate personnel and training for preparing emissions report  
Consider the uncertainty associated with methodologies and management systems  

 Yes No 
8. Are appropriate calculation methodologies/procedures used to manage GHG emissions at the 

source level? Are they appropriate given the uncertainty/risk associated with the emissions? 
  

9. Are appropriate methods used to manage and implement entity-wide GHG emissions reporting 
programs?  

  

10. If the participant has more than one facility, is the emissions data correctly aggregated and 
monitored? 

  

11. Is someone responsible for managing and reporting GHG emissions?    
12. Is that person qualified to do so?   
13. Is appropriate training provided to personnel assigned to GHG emissions reporting duties? If the 

participant relies on external staff to perform required activities, are the contractors’ qualified to 
undertake such work? 

  

14. Are appropriate documents created to support and/or substantiate activities related to GHG 
emissions reporting activities, and is such documentation retained appropriately? 

  

15. Are appropriate mechanisms used to measure and review the effectiveness of GHG emissions 
reporting programs? For example, are policies, procedures, and practices evaluated and 
updated at appropriate intervals? 
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16. Does the system account for the diversity of the sources that comprise each emission category? 
For example, are there multiple types of vehicles and other transportation devices that require 
different emission estimation methodologies? 

  

17. Do you know the diversity of GHGs emitted from each emission source category?   
18. Has the participant used the default emission factors and standardized estimation methods in the 

California Registry’s General Reporting Protocol to calculate emissions in each source category?  
  

19. Has the participant or its technical assistance provider developed estimation methods 
independently?  

  

20. If participant uses alternative emission factors, are they documented and explained 
appropriately? 

  

21. Does the participant’s GHG management system appropriately track emissions in all of the 
emission source categories? 

  

Assess Risk of Material Misstatement Associated with Management Systems/Procedures  Date Achieved 
Develop sampling procedures for sources based on risk of material misstatement  

Verify Emission Estimates  
Confirm total fuel consumption  
Confirm vehicle miles traveled  
Confirm that appropriate emission factors are used.  If not default factors, ensure the derivation 
and explanation of increased accuracy is properly documented 

 

Calculate direct (mobile, stationary, process & fugitive) & indirect emissions based on sampling 
procedures 

 

Compare estimates from sample calculations to reported emissions  
Determine if there are any discrepancies between sample calculation and reported emissions  
Confirm that all material GHG emissions are included (that all emissions not included are either de 
minimis or not required) 

 

Determine if Discrepancies are Material or Immaterial Yes No 
22. Based on the following table, have you visited an appropriate number of sites?  

 
Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

       

  

Total number of sites:_________ 
Total number visited:__________ 
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23. Are the reported electricity, steam, and district heating and cooling use consistent with utility bills?   

24. Is the reported total stationary fuel use by fuel type consistent with the fuel use records?   
25. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type?  If the entity calculates transportation emissions based on 
vehicle mileage, is the reported vehicle mileage consistent with vehicle mileage records? 

  

26. Is the reported process and fugitive emissions consistent with activity data or maintenance 
records? 

  

27. Are the emission factors used by the participant appropriate?  If California Registry default factors 
are not used, ensure that alternative emission factors provide increased accuracy and that the 
derivation and explanation of increased accuracy is properly documented and reasonable. 

  

28. Does a sample of the participant's calculations agree with your re-calculated direct (mobile, 
stationary, process & fugitive) & indirect emissions estimates?  Have you documented your 
process for determining the appropriate sampling plan? 

  

29. Are all material GHG emissions included?  Are all emissions that are considered de minimis 
emissions documented as such? 

  

30. Are the current year's reported emissions significantly different from the prior year?    
31. Has the accumulated change in reported emissions, since the last baseline update, changed by 

more than 10%?  If so, has the baseline, if any, been recalculated?  
  

32. Are discrepancies between your emissions estimates and the participant's immaterial?   
Completing the Verification Process  Date Achieved 
Prepare  a detailed Verification Report and submit to participant  
Prepare a Verification Opinion and submit to participant  
Conduct exit meeting with participant to discuss Verification Report & Opinion   
Provide records to participant for retention  
 

4.5 Completing the Verification Contract 

4.5.1 Exit Meeting 

Verifiers should prepare a brief summary presentation of their verification findings for the 
participant’s key personnel. At the exit meeting, verifiers and participants might exchange 
lessons learned about the verification process and share thoughts for improving the 
verification process in the future. Verifiers and participants may wish to consider joint 
feedback to the California Registry.   

The goals of this meeting should be: 

• Acceptance of the Verification Report and Opinion (unless material misstatements 
exist and can be remediated, in which case the verification contract may need to be 
revised and a second verification process scheduled). If the participant does not wish 
to retain the verifier for the re-verification process, the verifier shall turn over the 
participant’s relevant documentation to the participant within 30 days.   

• Authorization for the verifier to complete the Verification Form in CARROT. 

If the verifier is under contract for verification activities in future years, the verifier and 
participant may wish to establish a schedule for the next year’s verification activities.   
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Figure 2. Sample Verification Opinion 
 
[Insert Verification Firm Logo] 
 

California Climate Action Registry Verification Opinion 

Name of Verification Firm:         

This is to verify that       [Name of Member Organization] has had its greenhouse gas emissions report 
covering the period January 1,       [Insert Reporting Year] to December 31,      [Insert Reporting 
Year] verified according to the California Climate Action Registry’s General Verification Protocol against a 
standard of the California Registry’s General Reporting Protocol. 

Organizational Boundary of Verification 

 Financial Management Control  Operational Management Control   Equity Share 

GHGs Verified 

 CO2  CH4   N20   HFCs  PFCs SF6 

Total Direct Emissions:       

Total Indirect Emissions:       

Geographic Scope of Verification 

 California Emissions   U.S. Emissions 

Baseline Year (if specified) 

      (Direct)         (Indirect) Year, if specified 

 

Verification Opinion 

 Verified without Qualification 

 Unable to Verify 

Attestation 

    
[Insert Name], Lead Verifier  Date 

    
[Insert Name], Senior Internal Reviewer  Date 

Authorization 

I       [Name of Member Representative] authorize the above named verifier to submit this Verification 
Opinion to the California Climate Action Registry for       [Name of Member Organization]. 

 _______   
[Member Representative Signature]  Date 
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4.5.2 Limits to Verifier Feedback 

If a participant’s emissions report is not verifiable due to material misstatements, a verifier 
must not provide guidance on how to remediate the identified misstatements. Such guidance 
would be considered a consulting activity and therefore, a conflict of interest. However, 
verifiers may provide any existing documentation that may be useful to participants in 
preparing remediation plans. A verifier should also enumerate any shortcomings in a 
participant’s GHG tracking and management systems.   

The California Registry will retain the participant’s unverified emissions report in the California 
Registry database for up to two years pending verification. After two years, if the emissions 
report is still not verifiable, the California Registry will render the emissions report inactive.   

4.6 Submitting the Verification Opinion to the California Registry 
Once the Verification Opinion is complete and has been authorized by the participant, the 
verifier must complete the Verification Form and Verification Activity Log electronically in 
CARROT and the participant must email a Portable Document File (PDF) copy of the fully 
executed verification opinion to help@climateregistry.org.  The participant may also elect to 
send a hard copy of the verification opinion with wet signatures to the address listed below:  

 

 

 

Once the California Registry receives an electronic or hard copy of the Verification Opinion, 
the California Registry will perform a final review of the emissions report in CARROT. When 
successful, the participant’s report will be formally accepted into the California Registry 
database and the annual verification process will be completed. 

*Note: Participants are not required to submit their Verification Opinions to the California 
Registry for the first two years of their participation. However, it is important to note that a 
participant’s emissions data will not be considered accepted by the California Registry 
unless the California Registry receives a Verification Opinion indicating a “verified without 
qualification” assessment.   

4.7 Record Keeping and Retention 
While the California Registry views the verification process essentially as a private exchange 
between the verifier and the participant, the verifier should remind the participant to retain 
sufficient records to enable an ex-post verification of the participant’s emissions. The 
California Registry recommends that the following records be retained for a minimum of 
seven years as specified by contract with the participant.   

Verifiers should retain hard and electronic copies, as applicable, of:  

• The participant’s GHG emissions report (printable from CARROT); 

• The Verification Report; and 

• The Verification Opinion. 

Verification Opinion 
California Climate Action Registry 
523 W. Sixth Street, Suite 428 
Los Angeles, CA 90014
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The participant should maintain the following documentation for a minimum of seven years:  

• Contact information for the lead verifier and a responsible corporate officer at the 
participant’s organization;  

• A general description of the participant’s organization;  

• The geographic boundaries;  

• The number of facilities and operations assessed in the verification activities;  

• The GHGs evaluated;  

• The sources of emissions identified;  

• Assessment of emission factors, demonstrating greater accuracy if not default 
emission factors; 

• Copies of fuel use, mileage, or other activity data records used in sample 
recalculations; 

• Verification methodology used based on the size and complexity of the participant;  

• Sampling procedures for selecting site visits;  

• Dates of site visits;  

• The verifier’s evaluation of the participant’s management systems; and 

• The verifier’s estimates of the participant’s emissions.   

Copies of the original activity data records are necessary to perform an ex-post verification. 
 

4.8 Timeline of Verification Process 
Incorporating all of the steps and procedures involved in reporting, reviewing and verifying 
credible emissions data may be a lengthy process. The following table gives you an overview 
of the consecutive steps and necessary lapses of time between steps in the verification 
process.  
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Table 5. Verification Process Timeline 
 

Activity Elapsed Time 
Preparing for Verification   
Contacted by participant to submit proposal for services  Where no consulting activities 

for 3 years prior to contract 
Selected by participant Varies 
Submit request for case-by-case determination of COI to 
California Registry 

Prior to contract negotiation 

California Registry evaluates case and issues notification of 
low risk for COI 

One month 

Negotiate contract with participant Varies 
Notify State of California and California Registry of verification 
activities 

One month 

Core Verification Activities   
Begin verification activities Maximum one year 
Completing the Verification Process   
Submit Verification Report and Opinion to participant Varies 
Participant reviews Verification Report and Opinion and 
returns comments to verifier 

One month 

Verifier discusses findings with participant Varies 
Participant authorizes submission of electronic Verification 
Form to the California Registry 

By October 31 of data year +1 

Monitor emerging COI One year 
Verifier cannot provide consulting services to participant One year 
Participant chooses a new verifier After a maximum of six years 
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Glossary  

Applicant A firm, or lead firm (if part of a team), responding to a State-
issued RFA for Verifiers. 

Baseline Datum against which to measure greenhouse gas emissions 
performance over time, usually annual emissions in a selected 
base year. 

Batch Verification Verification process arranged by the California Registry for 
multiple participants with relatively simple GHG emissions (less 
than 500 tons of CO2e emissions and typically only indirect 
emissions from electricity consumption and/or direct emissions 
from stationary or mobile combustion).   

Verification The process used to ensure that a given participant’s 
greenhouse gas emissions inventory (either the baseline or 
annual result) has met a minimum quality standard and complied 
with the California Registry’s procedures and protocols for 
calculating and reporting GHG emissions. 

Verified Member A California Registry participant that has submitted at least one 
verified annual emissions report to the California Registry. 

Verifier A firm or team of firms that has been State- and California 
Registry-approved to conduct verification activities under the 
California Registry program. A verifier may also refer to a single 
employee within a State- and California Registry-approved firm 
who conducts verification activities. 

CO2 equivalent* (CO2e) The quantity of a given GHG multiplied by its total global 
warming potential. This is the standard unit for comparing the 
degree of harm which can be caused by different GHGs.   

Conflict of Interest  A situation in which, because of other activities or relationships 
with other persons or organizations, a person or firm is unable or 
potentially unable to render an impartial Verification Opinion of a 
potential client’s greenhouse gas (GHG) emissions, or the 
person or firm's objectivity in performing verification activities is 
or might be otherwise compromised. 

Datum    A reference or starting point. 

De Minimis A quantity of greenhouse gas emissions from one or more 
sources, for one or more gases, which, when summed equal 
less than 5% of an organization’s total CO2e emissions. 

Direct Emissions  Emissions from sources that are owned or controlled by the 
reporting organization.   

Emerging COI A potential or actual COI situation that arises, or becomes 
known, during verification or for a period of one year after the 
completion of verification activities. 
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Emission Factor* A factor relating activity data and absolute GHG emissions. 

Equity Share Fractional percentage or share of an interest in an entity based 
either on ownership interest, or on some other contractual basis 
negotiated among the entity’s stakeholders.   

Fugitive Emissions* Unintended or incidental emissions of GHGs from the 
transmission, processing or transportation of fossil fuels or other 
materials, such as HFCs from refrigeration leaks, SF6 from 
electric power distribution equipment, methane from mined coal, 
CO2 emitted incidentally with geyser steam and/or fluid used in 
geothermal generating facilities. 

 
Global Warming Potential* (GWP) The ratio of radiative forcing (degree of harm to the 

atmosphere) that would result from the emission of one unit of a 
given GHG to one unit of CO2.  

Greenhouse Gases (GHGs) For the purposes of the California Registry, GHGs are 
the six gases identified in the Kyoto Protocol:  carbon dioxide 
(CO2), nitrous oxide (N20), methane (CH4), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  

Indirect Emissions  Emissions that are a consequence of the actions of a reporting 
entity, but are produced by sources owned or controlled by 
another entity. 

Inherent Uncertainty The scientific uncertainty associated with measuring GHG 
emissions due to limitations on monitoring equipment, or 
measurement methodologies.   

Lead Verifier An individual who has completed a California Registry-
sponsored verification training workshop and who has the 
authority to sign a verification firm’s Verification Opinion. 

Management Control  The ability of an entity to govern the operating policies of another 
entity or facility so as to obtain benefits from its activities. 

Material misstatement An error (for example from an oversight, omission or 
miscalculation) that results in the reported quantity being 
significantly different from the true value to an extent that will 
influence performance or decisions. 

Member A California Registry participant that is preparing its annual GHG 
emissions report, but has not yet submitted its verified report to 
the California Registry. 

Minimum Quality Standard Data that is free of material misstatements, and meets the 
California Registry’s minimum level of accuracy of at least 95%. 

Mobile Combustion* Burning of fuels by transportation devices such as cars, trucks, 
airplanes, vessels, etc. 

Organizational COI Instances where the ability to render objective GHG verification 
services may be affected by the services provided by, shared 
management and/or financial resources with, or other situations 
created by a parent company or other related entities. 
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Outsourcing* The contracting out of activities to other businesses. 

Partner An organization working through a lead firm (applicant) to 
respond to a State-issued RFA for Verifiers. A partner may or 
may not be a related entity. If the applicant submits an 
application wherein staff or financial capability is shared with 
either a parent firm or subsidiary of a parent firm, then that 
parent or subsidiary is considered a partner. If the applicant is 
part of a larger organization, but the application does not include 
any staff or financial capability from the larger organization, then 
the larger organization is not considered a partner. 

Personal COI A relationship of an employee or a partner employee that may 
impair the objectivity of the employee in performing a verification. 

Process Emissions Emissions from physical or chemical processing rather than from 
combustion, such as CO2 emissions from cement manufacturing 
and PFC emissions from aluminum smelting. 

 
Related Entity An organization that is linked to the verifier by: common 

ownership or directors, contractual arrangement, a common 
name, informal understanding, or other means such that the 
related organization has a vested interest in the outcome of an 
assessment or has a potential ability to influence the outcome of 
an accredited management system assessment, greenhouse 
gas validation, or verification. 

Reporting Uncertainty The errors made in identifying emission sources and managing 
and calculating GHG emissions. This differs from inherent 
uncertainty due to incomplete understanding of climate science 
or a lack of ability to measure greenhouse gas emissions.  

Stationary Combustion* Burning of fuels to generate electricity, steam, or heat. 

 
 
*Definitions of key terms obtained from “The Greenhouse Gas Protocol, A Corporate 
Accounting and Reporting Standard,” World Business Council for Sustainable Development 
and World Resources Institute, Switzerland, March 2004. 
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Key Questions 

Verifier Approval: Who may qualify as a verifier? 

Only those firms accredited by the California Registry, the State of California, or The Climate 
Registry may provide verification services to California Registry participants  

To become approved, a verifier must complete a two-step process:  1) Obtain accreditation 
as a GHG verifier from either the California Air Resources Board or from the American 
National Standards Institute (or other approved accreditation body as specified on the 
California Registry website) and 2) achieve California Registry approval by attending a 
verification training workshop facilitated by the California Registry.   

Information on the ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

Applicants who wish to be qualified as approved verifiers need to demonstrate experience in 
GHG verification and verification of financial data, technical data, quality control, and/or 
environmental management systems. Verifiers must also demonstrate the means to accept 
financial liability for verification activities undertaken for a participant. Firms providing 
verification services to a participant may not provide any non-verification services that create 
a high risk of COI to the same participant for three years prior to and one year after 
verification.  

Liability: What liability will a verifier incur?  What liability coverage must a 
verifier accept?  

At a minimum, a verifier is responsible for planning a participant’s verification activities, 
conducting the verification activities, preparing a Verification Report and Opinion, and 
submitting authorized Verification Opinions to the California Registry via CARROT. If a 
California Registry-approved verifier fails to complete the contracted activities, they may be 
financially liable for the cost of hiring a different California Registry-approved verifier to 
complete a proper verification from start to finish (as defined in the contract between a verifier 
and a participant). The verifier may incur additional liability based on the negotiated terms of 
the contract. This liability may include the future value of GHG emissions or emission 
reductions, damages, or any other element agreed to by the verifier and the participant.   

In their initial application, verifiers must demonstrate the means to accept financial liability for 
verification activities undertaken for a California Registry participant, specify such liability in 
any contract for verification activities, and make adequate arrangements (e.g., professional 
liability insurance coverage) to cover liabilities arising from its activities or operations.  
However, verifier liability may also be limited in the contract with the California Registry 
participant.   

Resolution of Disputes:  What recourse is available if the participant does not 
accept the findings of the verification? 

There may be instances where a verifier and a participant cannot agree on identification of 
material misstatements and/or the findings of the Verification Opinion. In such instances, both 
parties can request the Dispute Resolution Committee, composed of qualified 
representatives from California state agencies, the California Registry, and one non-voting 
verifier, who serves pro bono on an annual, rotating basis. The participant and the verifier will 



 

General Verification Protocol 39 Key Questions 
(August 2008)   

each pay a filing fee equal to 5% of the participant’s annual membership fee to submit the 
matter to the Dispute Resolution Committee. 

The Dispute Resolution Committee will interview the participant and the verifier, review the 
area of dispute and reach a unanimous, binding decision concerning verifiability. The 
California Registry will notify the verifier and the participant of the Committee’s decision.  
Thus, as part of contract negotiations, each California Registry participant and verifier will 
need to sign a form agreeing to this Dispute Resolution policy. 

“Batch Verification”: How does it work?  How will it affect bidding, 
contracting, and the overall verification process?   

In an effort to minimize the transaction costs of verification, the California Registry will help 
eligible participants with simple GHG emissions contract for “batch verification”. Eligible 
participants have relatively simple GHG emissions (indirect emissions from purchased 
electricity and/or emissions from limited stationary and mobile sources) and produce less 
than 500 metric tons of CO2e per year. 

In batch verification, the California Registry will work with one verifier each year to verify the 
emissions reports of multiple organizations at one time. Emissions must be verified to the 
standards of the General Reporting Protocol. Because of the nature of the emissions, batch 
verification activities will consist of document review and phone conversations, but will not 
require a site visit. The California Registry will assist in negotiating a standardized contract 
and a flat fee for each organization.  Standardizing the contract language will help to 
minimize the transaction costs of verification for small, office-based organizations.   

A new batch verifier will be chosen each year. This finite verifier term is to minimize the risk 
from COI and to eliminate the cost associated with a case by case COI. 

Verification Deadlines: What is the deadline for completing the verification 
process? 

Emissions should be reported to the Registry no later than June 30 following the emissions 
year. Verification should be completed by October 31 following the emissions year. For 
instance, 2008 emissions should be reported by June 30, 2009 and verified by October 31, 
2009. 
 
Verification Report and Verification Opinion: What are the Verification Report 
and Verification Opinion and how are they different? 

The Verification Report is a detailed report that a verifier prepares for a participant. The 
Verification Report should describe the scope of the verification activities, standards used, 
emission sources identified, sampling techniques, evaluation of a participant’s compliance 
with the General Reporting Protocol, assumptions, and a list of material and immaterial 
misstatements, if any. The Verification Report is a confidential document between the verifier 
and the participant, and is only shared with the California Registry or the public at the 
participant’s request.   

The Verification Opinion is a brief, one-page summary of the verifier’s findings that simply 
states if the participant’s emissions report is verifiable or not. The Verification Opinion is 
submitted in hard copy by the verifier to the participant for approval. 
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Verification and Remediation:  What if a participant’s emissions report is not 
verified? 

After completing verification activities, the verifier will prepare a Verification Report and 
forward it to the responsible official representing the participant. The responsible official 
includes anyone authorized by the participant to approve the GHG emissions report for 
submission to the California Registry and will typically be a corporate official or the technical 
manager of the verification contract.   

If the verifier identifies material misstatements that prevent a favorable Verification Opinion, 
those material misstatements should be listed and described in the Verification Report. If 
possible, the participant may correct those material misstatements and resubmit the 
emissions report for verification within a reasonable amount of time. The participant may seek 
technical assistance to correct material misstatements but the verifier may not provide such 
technical assistance as it would constitute non-verification services, and create a conflict of 
interest.   

The California Registry will retain the participant’s unverified data in the California Registry 
database for up to two years, pending correction. After that time, the participant will need to 
re-enter the data.  

Confidentiality: Are the results of the verification kept confidential? Will 
emissions data be kept confidential?   

All aggregated entity-level emissions data and metrics reported to the California Registry will 
be available to the public. However, the California Registry will keep confidential all reported 
emissions, activity data, methodologies, and emissions factors that are reported at facility, 
project, or source levels. Confidential information will only be accessible to the participant, the 
California Registry, and the verifier, unless the participant allows others access to such 
information or wishes to have it available to the public. In instances where the State of 
California accompanies verifiers on site visits, the State may have access to confidential 
information as needed to oversee verification activities and evaluate the reasonableness of 
the participant’s data and systems to track emissions.  Representatives from the State, the 
Verifier, and the Participant who will view confidential information will all be required to sign 
the Standard Nondisclosure Agreement (NDA). As noted in an earlier question, the 
Verification Report is a private document between a participant and verifier, while the 
Verification Opinion is shared with the California Registry. A majority of the contents of the 
Verification Opinion will also be shared with the public. 

General Verification Protocol Revision Policy:  Will this General Verification 
Protocol change over time?  How can verifiers provide feedback to the 
California Registry?   

The California Registry expects to regularly review, revise, update, and augment this General 
Verification Protocol. The California Registry invites all parties, verifiers, California Registry 
participants, California State agencies, and the public to provide insights and experiences 
that will help improve the General Verification Protocol. Anyone with suggestions or concerns 
is encouraged to contact the California Registry at any time at 213-891-1444 or by email at 
info@climateregistry.org.       

Stakeholders will also be able to present suggestions directly to the California Registry’s 
Board of Directors for consideration at their meetings. All suggestions and requests for 
modifications must be made by utilizing the “Protocol Comment Form” available on the 
California Registry’s website at www.climateregistry.org/protocols.    
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California Registry-Approved Technical Assistance Providers:  What role do 
they play? 

Some participants may desire outside assistance, either in terms of expertise or human 
resources, to collect, document and report their emissions to the California Registry and/or 
otherwise manage their GHG emissions. To assist participants in identifying a firm qualified to 
help them, the State and the California Registry approve firms qualified to serve as technical 
assistance providers (TAs). Participants are not required to use only approved TAs. 
However, approved companies have been approved as firms experienced in providing GHG 
emissions services, and many of them have attended California Registry-sponsored training 
sessions.  Where a participant has retained the services of a TA, the participant may ask the 
TA to play a role in the verification process. Neither the California Registry nor the State is 
responsible for any consulting services or recommendations they may provide, nor do they 
specify any role that TAs should or should not play.   

All firms approved as verifiers also are automatically qualified to act as TAs. However, a firm 
cannot provide both technical assistance and verification services to the same client at the 
same time.    

Role of California State Agencies: What is the relationship between the 
California Registry and state agencies? 

The Registry was established by California statute as a non-profit voluntary registry for 
greenhouse gas emissions inventories, to help organizations establish GHG emissions 
baselines against which any future GHG emission reduction requirements may be applied. 
The State of California was directed to offer its best efforts to ensure that participants receive 
appropriate consideration for early actions in the event of any future state, federal or 
international GHG regulatory scheme. 
 
The California Registry and state agencies work together and keep each other informed 
about current activities. The State of California continues to provide technical guidance to the 
California Registry and plays a direct oversight role in the verification process. The California 
Registry gives great weight to state agency guidance and relies in large part on these 
recommendations when developing California Registry policies, procedures and tools, 
including reporting and verification protocols and the online reporting tool. However, final 
policy and technical decisions are made independently by the California Registry’s Board of 
Directors. 
 
Updated Emissions Reports: Once a report has been verified, will it ever 
change?   

Following verification of an annual GHG emissions report, there may be situations in which a 
verified report may change. A participant may wish to add information beyond the minimum 
reporting standards (add non-CO2 gases during the first three years of reporting, report 
facilities outside of California, change the emission factor used, etc.). Participants can update 
their report at any time. However, any changes will need to be re-verified, and this 
information will need to be documented in CARROT. As understanding and sophistication of 
GHG accounting principles develops, the California Registry may elect to update accounting 
principles (e.g., alternate emission factors, Global Warming Potentials). Where participants 
have used CARROT to calculate their emissions, these changes do not need to be re-
verified. 
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CARROT: Am I required to use CARROT to communicate with the California 
Registry?    

Participants are required to report their emissions to the California Registry using CARROT.  
The participant-entered annual GHG emissions report generated by CARROT is the 
document on which the verifier provides its Verification Opinion to the California Registry. The 
Verification Opinion is submitted in separately by the participant. Verifiers are not restricted to 
only communicating with the California Registry via CARROT, but must use the online tool to 
submit an electronic Verification Form and Verification Activity Log. Questions about using 
CARROT may be directed to the California Registry at 213-891-1444 or 
help@climateregistry.org. 
 
Additional Questions? 

If you have any questions regarding GHG emissions reporting or verification under the 
California Registry Protocols, please contact the California Registry by phone (213-891-1444) 
or email (help@climateregistry.org). 
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Reduced Total Dissolved Solids (TDS), Selenium and Boron Loads to the San Joaquin River/DMC

Amount Discharge to SJR, AF 
During Winter Months

Constituent Boron (B)  mg/L Selenium (SE)  
mg/L

EC            
umhos

Field EC  
umhos

Monthly Average (4/1/11 to 4/1/14) 6.12 0.09 5226.24 5126.59
lb/day Discharge to SJR 1,973 28 1,078,352 1,057,791

lb/day Discharge to SJR (2015) 1,315 19 718,901 705,194
Partial Benefits for 2015

Construction is finished in November 
27, 2015. 

658 9 359,451 352,597

Notes:

     TDS (mg/L) = 0.64 x EC (umhos)

120

8.245
0.325851

120	



Historical Water Quality at Charleston Pump Station 2

Sump Date
Boron (B)  

mg/L
Selenium (SE)   

mg/L
EC           

umhos
Field EC  
umhos

CH-2 3/1/2000 5.30 0.1000 5464 5299
4/1/2000 5.50 0.0884 5475 5351
5/1/2000 6.30 0.0906 5233 5563
6/1/2000 6.80 0.0719 5080 5337
7/1/2000 8.00 0.0984 6000 5700
8/1/2000 6.10 0.0786 5600 5397
9/1/2000 8.40 6200 6351

2/1/2001 7.60 0.1200 5900 6482
3/1/2001 7.09 0.1045 6100 6190
4/1/2001 6.93 0.0996 5878 5934
5/1/2001 6.10 0.0818 5417 5503
6/1/2001 9.00 0.1255 6600 7080
7/1/2001 6.40 5100 5698
8/1/2001 9.20 0.0882 6100 6595

2/1/2002 4.70 0.0850 5070 5130
3/1/2002 5.70 0.1055 6100 5718
4/1/2002 5.70 0.1053 5546 5555
5/1/2002 6.00 0.1172 5838 5933
6/1/2002 7.10 0.1205 5663 5951
7/1/2002 7.40 0.1716 6640 6851
8/1/2002 6.40 0.1047 5800 5827
9/1/2002 9.50 0.1345 7300 7033

3/1/2003 5.96 0.1077 5948 5794
4/1/2003 4.86 0.0978 5403 5383
5/1/2003 5.10 0.1202 6045 5463
6/1/2003 6.54 0.1293 6487 6536
7/1/2003 5.45 0.1903 6209 6688
8/1/2003 6.91 0.0937 5723 5682

3/1/2004 5.60 0.1305 6124
4/1/2004 6.70 0.1117 5978
5/1/2004 6.70 0.1496 6949
6/1/2004 5.40 0.1743 5698
7/1/2004 5.00 0.1942 5852
8/1/2004 4.52 0.1495 5398
9/1/2004 3.50 0.0659 4301
10/1/2004 4.10 0.0665 4817
11/1/2004 4.10 0.0751 4986
12/1/2004 4.20 0.0708 5011

1/1/2005 5.80 0.0962 5818
2/1/2005 6.00 0.0984 5355

CH-2 is a combination of tile water & possibly some tail water that is recirculated 
at Charleston Pump Station 2 (CH-2), data is monthly averages
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Historical Water Quality at Charleston Pump Station 2

Sump Date
Boron (B)  

mg/L
Selenium (SE)   

mg/L
EC           

umhos
Field EC  
umhos

CH-2 is a combination of tile water & possibly some tail water that is recirculated 
at Charleston Pump Station 2 (CH-2), data is monthly averages

3/1/2005 5.40 0.1182 5402
4/1/2005 5.10 0.1246 5063
5/1/2005 6.40 0.1348 6375
6/1/2005 5.40 0.1911 6225
7/1/2005 5.80 0.0715 4670
8/1/2005 5.90 0.0732 4807
9/1/2005 4.30 0.0742 4969
10/1/2005 4.90 0.0741 5023
11/1/2005 4.50 0.0759 4723
12/1/2005 4.60 0.0799 4884

1/1/2006 4.74 0.0942 5164
2/1/2006 5.62 0.0848 4970
3/1/2006 6.54 0.0830 6124
4/1/2006 7.04 0.0934 6278
5/1/2006 6.23 0.0836 5826
6/1/2006 5.15 0.0679 5178
7/1/2006 3.88 0.0502 3320
8/1/2006 3.71 0.0448 2780
9/1/2006 6.68 0.0840 5112
10/1/2006 5.92 0.0841 5374
11/1/2006 3.08 0.0474 4501
12/1/2006 4.24 0.0762 4582

1/1/2007 4.34 0.0686 4459
2/1/2007 5.67 0.0888 6267
3/1/2007 6.95 0.0975 6260
4/1/2007 6.18 0.0852 5864
5/1/2007 7.15 0.1108 6387
6/1/2007 5.15 0.0991 4816
7/1/2007 5.40 0.1091 5391
8/1/2007 5.73 0.0908 5011
9/1/2007 6.65 0.0628 5231
10/1/2007 6.35 0.0730 5338
11/1/2007 7.44 0.0900 5789
12/1/2007 7.36 0.1134 5980

1/1/2008 6.68 0.1042 5814 6127
2/1/2008 4.82 0.0584 5232 5170
3/1/2008 5.83 0.1484 5929 5546
4/1/2008 5.60 0.1300 6158 4475
5/1/2008 6.51 0.0648 5266
6/1/2008 6.50 0.0639 5101
7/1/2008 5.88 0.0732 5542
8/1/2008 7.56 0.0615 5266
9/1/2008 7.09 0.0507 5241
10/1/2008 5.10 0.0758 5100
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Historical Water Quality at Charleston Pump Station 2

Sump Date
Boron (B)  

mg/L
Selenium (SE)   

mg/L
EC           

umhos
Field EC  
umhos

CH-2 is a combination of tile water & possibly some tail water that is recirculated 
at Charleston Pump Station 2 (CH-2), data is monthly averages

11/1/2008 5.49 0.0784 4945
12/1/2008 6.74 0.0857 6133

1/1/2009 6.39 0.1254 5167 5219
2/1/2009 5.24 0.0736 4554 4609
3/1/2009 5.73 0.0819 5166 5034
4/1/2009 5.48 0.0767 5082 4930
5/1/2009 7.06 0.0893 5742 5711
6/1/2009 7.63 0.0887 5798 5670
7/1/2009 9.43 0.0695 6074 6083
8/1/2009 9.24 0.0493 5791 5425
9/1/2009 8.30 0.0466 5535 5344
10/1/2009 6.61 0.0703 5200 4927
11/1/2009 6.02 0.0663 5062 4791
12/1/2009 6.26 0.0660 5028 4803

1/1/2010 6.39 0.1254 5167 5219
2/1/2010 5.24 0.0736 4554 4609
3/1/2010 5.73 0.0819 5166 5034
4/1/2010 5.48 0.0767 5082 4930
5/1/2010 7.06 0.0893 5742 5711
6/1/2010 7.63 0.0887 5798 5670
7/1/2010 9.43 0.0695 6074 6083
8/1/2010 9.24 0.0493 5791 5425
9/1/2010 8.30 0.0466 5535 5344
10/1/2010 6.61 0.0703 5200 4927
11/1/2010 6.02 0.0663 5062 4791
12/1/2010 6.26 0.0660 5028 4803

1/1/2011 6.63 0.0756 5376 5204
2/1/2011 4.65 0.0478 4146 5675
3/1/2011 5.23 0.0729 4756 5082
4/1/2011 7.42 0.1003 6157 5883
5/1/2011 5.36 0.1116 5248 5065
6/1/2011 4.62 0.1026 4801 4978
7/1/2011 4.34 0.0698 4418 4390
8/1/2011 4.95 0.0764 4516 4272
9/1/2011 4.65 0.0398 3864 3390
10/1/2011 6.08 0.0689 5392 4729
11/1/2011 4.91 0.0757 5443 5243
12/1/2011 5.34 0.0652 5178 4506

1/1/2012 4.68 0.0764 4889 4128
2/1/2012 5.50 0.0954 5283 5176
3/1/2012 6.03 0.0914 5685 5480
4/1/2012 6.88 0.0723 5693 5443
5/1/2012 6.10 0.0931 5625 5483
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Historical Water Quality at Charleston Pump Station 2

Sump Date
Boron (B)  

mg/L
Selenium (SE)   

mg/L
EC           

umhos
Field EC  
umhos

CH-2 is a combination of tile water & possibly some tail water that is recirculated 
at Charleston Pump Station 2 (CH-2), data is monthly averages

6/1/2012 6.83 0.1244 6243 5796
7/1/2012 6.35 0.0854 5403 5258
8/1/2012 6.08 0.0545 4867 4721
9/1/2012 7.41 0.0940 6183 5864
10/1/2012 6.23 0.0848 5367 5141
11/1/2012 5.43 0.0904 5219 4801
12/1/2012 5.44 0.1090 4033 5051

1/1/2013 4.70 0.1261 1564 5196
2/1/2013 5.70 0.1316 3199 5451
3/1/2013 6.15 0.0882 5485 5155
4/1/2013 7.05 0.0989 5995 4994
5/1/2013 5.97 0.1398 6148 5769
6/1/2013 6.42 0.1246 6044 5260
7/1/2013 7.46 0.0519 5495 4990
8/1/2013 7.72 0.0423 5495 4812
9/1/2013 8.00 0.0734 6021 5707
10/1/2013 7.76 0.0873 6128 5981
11/1/2013 5.33 0.0674 4607 4537
12/1/2013 7.85 0.0620 5610 5591

1/1/2014 6.73 0.0615 5229 5148
2/1/2014 7.86 0.0664 5630 5079
3/1/2014 6.31 0.0680 5143 4933
4/1/2014 4.78 0.1293 6071 6283
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From: Lon Martin
To: Lon Martin
Subject: Fw: Fwd: Delta-Mendota Canal - water quality in the lower DMC
Date: Thursday, July 10, 2014 12:17:08 PM
Attachments: image.png
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DMC MP 88.60R inflow of bad water 11 April 2014.kmz

On Tuesday, April 15, 2014 10:29 AM, Martin McIntyre <mcintyre.martin@gmail.com> wrote:

---------- Forwarded message ----------
From: EACOCK, MICHAEL <meacock@usbr.gov>
Date: Tue, Apr 15, 2014 at 10:23 AM
Subject: Delta-Mendota Canal - water quality in the lower DMC
To: Mizuno Frances <frances.mizuno@sldmwa.org>
Cc: Martin McIntyre <mcintyre.martin@gmail.com>, Gutierrez Janet
 <jgutierrez@slwd.net>, Dennis Falaschi <dfalaschi@aol.com>, Stacy Brown
 <sbrown@usbr.gov>, Duane Stroup <dstroup@usbr.gov>, Jeffrey Papendick
 <jpapendick@usbr.gov>

Hi Frances

Here are three pictures of the box culvert at DMC Milepost 88.60R where water is
 flowing into the canal.  The water is from a tailwater lateral ditch and two pumps.
  The EC of the water entering the canal was 6160 uS/cm, and probably contains
 selenium, boron, and other trace metals.

At this time, the two Panoche wells are off, as well as four of the six Firebaugh
 sumps.  This uncontrolled inflow is causing a large increase in salinity in the canal
 and will prevent other Warren Act pump-ins from occurring.  Please contact me if you
 have any questions.

mailto:lonmartin@att.net
mailto:LMartin@slwd.net
mailto:meacock@usbr.gov
mailto:frances.mizuno@sldmwa.org
mailto:mcintyre.martin@gmail.com
mailto:jgutierrez@slwd.net
mailto:dfalaschi@aol.com
mailto:sbrown@usbr.gov
mailto:dstroup@usbr.gov
mailto:jpapendick@usbr.gov
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Michael C. S. Eacock (Chris)
Project Manager/Soil Scientist
U.S. Bureau of Reclamation
South-Central California Area Office
1243 N Street
Fresno, California  93721
Telephone:  559 487 5133
Mobile:  559 408 1602
E-Mail:  meacock@usbr.gov
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CHARLESTON DRAINAGE DISTRICT
Flow Characteristics

Tile Recirculation &  Ag Drainage (acre feet)

DP METER TYPE AF LBS. SE. SE. Conc mg/L

R5 FLOW 167 37 0.082
R2 FLOW 130 57 0.160
R6 FLOW 119 32 0.097
R8 FLOW 118 45 0.140

TEX2 FLOW 98 6 0.022
R4 FLOW 90 23 0.093

TEX1 FLOW 77 27 0.130
R7 FLOW 58 27 0.170
R3 FLOW 25 11 0.160

LG1 GRAVITY 310 36 0.043
ATC G1 GRAVITY 157 39 0.092

L2 METER 687 265 0.142
L3 METER 88 58 0.243
T1 METER 24 13 0.200

SL1 METER 13 7 0.200

Drains to DMC Winter Flows 120

Total 2,281 682 0.110

 Potential Tile & Drain Water Flows

Tile and Drain Flows During Agricultural Season

Typical Drain Flows to San Joaquin River via SJRIP
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Executive Summary 
 

Traditional sources of water for West Side communities (e.g. surface water from the 
Califorina Aqueduct and Delta Medota Canal, and local groundwater) are limited and 
have quality challenges.  Competition between homes, farms, and the environment for 
water will increase with time, and most projections indicate that less future water will be 
available due to climate change.  Thus, it can be confidently stated that the cost of 
delivering water will increase substantially in the next 15 to 30 years. 
 
The City of Patterson is among those water purveyors that will experience these impacts, 
and perhaps more severely than most.   Patterson has no surface water entitlements, and 
groundwater quality and quantity are both limiting.  Securing reliable water for the 
existing City General Plan is a challenging prospect alone, but the City is currently 
planning for a 2 to 3 fold expansion in proposed population over the next 30 years.  
Given the many factors related to water availability and reliability, the City will need to 
consider non-traditional methods to meet its water needs.  
 
The need for Patterson to develop alternative sources of water is essential for its 
continued prosperity.  It is vital that the City develop a combination of water sources to 
build its water supply program, not unlike a well balanced financial portfolio.  If one 
source becomes limited, the City can place more reliance on its other sources.  Access to 
more sources of water will result in a more stable water program.  A system that can 
supply non-potable water is one promising piece of a comprehensive water supply 
solution.           
 
Landscaping in Patterson uses a tremendous volume of water during warm periods.  It is 
estimated that outdoor water use in Patterson accounts for over 50% of the total annual 
water use, and 2/3 of the maximum day demand.  Estimated public and commercial 
landscaping that can be feasibly irrigated with a non-potable system is estimated to 
account for as much as 25% of the City’s total annual water use, and over 40% of the 
peak month demands. 
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By simply separating its demands into two categories, potable and non-potable, new 
source water opportunities are created for the City, as well as other opportunities to 
reduce the cost of providing water to the community.  There are numerous water sources 
that can be used for irrigation of landscaping, but are restricted for use as a drinking 
water supply.  Generally, reclaimed water comes to mind, but other local sources are also 
available.  The most promising water supplies for a non-potable system in Patterson 
include shallow groundwater (containing nitrates and higher salinity), surface water from 
the Delta Mendota Canal, and reclaimed wastewater. 
 
The non-potable program envisioned for the City of Patterson includes a system of pipes 
to provide water for irrigation of select public, quasi-public, and commercial landscaping, 
both existing and future. 1   A “dual” water distribution system (separate from the potable 
water system) would be installed in select streets, consisting primarily of major street 
corridors.  The system would be designed and constructed to receive water from at least 
three sources, including groundwater, surface water, and reclaimed wastewater.  The 
estimated cost for building a non-potable system is $16.5 million, which includes the 
distribution system, wells, storage, and other related costs.   
 
Implementation of the program can benefit the City of Patterson in both directly in cost 
savings and indirectly by creating more source supply options.  Program benefits may 
include:   
 

1. Reducing the size of the potable water treatment facility - It is estimated that a 
non-potable system can reduce the drinking water demands substantially, which 
would allow a reduction in the capacity of the proposed water treatment plant, 
thereby eliminating $16M to $23M in the cost of the potable water supply 
program.   The non-potable program has potential to reduce the overall water 
supply program capital costs by $4M to $10M. 

 
2. Reducing water rates – A non-potable water system will allow use of less 

expensive water and eliminate the need to treat some water to potable standards, 
thereby reducing the cost of providing retail water to City residents.  Savings of 
$300,000 per year or greater are possible. 

 
3. “Create” additional source supplies - Perhaps the most important benefit to the 

City associated with a non-potable water system is the additional source supplies 
it creates.   A non-potable water program can effectively triple the number of 
water sources the City can potentially use for its water supply. 2    With all 
sources of water becoming more limited, the City may eventually find that wa
for future growth may not be available, regardless of its willingness to pay

ter 
.   

                                                
 

 
1   Total area identified for non-potable use totals approximately 400 acres.    
2   Currently, only two (2) feasible sources of potable water have been identified, water from the California 
Aqueduct and local groundwater.   A non-potable system would add additional sources, including: (1) local 
groundwater (that does not meet drinking water standards), (2) federal water directly from the DMC, (3) 
San Joaquin River, (4) local creeks, and (5) reclaimed wastewater. 
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4. Compliance with future wastewater discharge requirements – As state 
regulations for wastewater discharge become more stringent, and the City is 
forced to increase the level of wastewater treatment, the quality of effluent may 
become compatible for irrigation use, effectively creating a free source of water.     

 
  
It is envisioned that the system would begin by using shallow groundwater and add 
additional sources over time, including untreated surface water and reclaimed water.  Due 
to the cost of reclaimed water, it will probably not be a viable source for several years.  
However, the system should be designed and constructed with the use of reclaimed water 
in mind.  Certain precautions are necessary when reclaimed water is distributed, however 
they are not arduous.  State Water Code not only allows use of reclaimed water, but:  (a) 
has established that reclaimed water is safe and not a threat to public health, (b) directs its 
use over potable supplies when available, and (c) established aggressive statewide goals 
for using reclaimed water, including its use for private residential landscaping.  The code 
has established strict regulations for treatment, disinfection, and cross connection control, 
so any controversy regarding pubic risk due to reclaimed water use no longer exists 
among industry professionals.            
 
The study found that implementing a non-potable system is feasible, cost effective, and a 
proactive step toward developing a comprehensive water program with high reliability 
and flexibility.  It is recommended that a non-potable water program be implemented in 
phases, starting next fiscal year.  The program will provide several benefits if constructed 
in the near-term, including: 
 

 Provide water for new development – The City currently has no surplus 
capacity in its water system.  By switching existing potable water users to 
non-potable water, it essentially “frees up” existing water for new building 
permits.  Otherwise, new potable water production facilities will need to be 
constructed before additional connections are allowed to the water system. 

 
 Use lower quality water – A finite supply of higher quality water exists east 

of Highway 33, as identified in past studies.  The non-potable system 
proposes to use a separate source of groundwater (shallow groundwater west 
of Highway 33) that has higher levels of salt and nitrates.  This will reserve 
the higher quality water for drinking, and possibly delay construction of a 
water treatment plant. 
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Section 1 - Introduction 
 
The future of firm and reliable water supplies for the numerous cities and counties in 
California’s Central Valley is unclear.  A combination of factors have placed long-term 
water supplies in jeopardy, especially for those communities along the west side of the 
valley.   The traditional sources of water for the west side (e.g. surface water from the 
Califorina Aqueduct and Delta Medota Canal, and local groundwater) are limited and 
have quality challenges.  Competition between homes, farms, and the environment for 
water will increase with time, and most projections indicate that less future water will be 
available due to climate change.  Thus, it can be confidently stated that the cost of 
delivering water will increase substantially in the next 15 to 30 years. 
 
The City of Patterson is among those water purveyors that will experience these impacts, 
and perhaps more severely than most.   Patterson has no surface water entitlements, and 
groundwater quality and quantity are both limiting.  Securing reliable water for the 
existing general plan is a challenging prospect alone, but the City is currently planning 
for a 2 to 3 fold expansion in proposed population over the next 30 years.  Given the 
many factors related to water availability and reliability, the City will need to consider 
non-traditional methods to meet its water needs.  
 
Currently, the City is proceeding with a water supply program consisting of the 
conjunctive use of ground and surface waters.  This program provides the City with a 
higher degree of reliability and flexibility, as compared to traditional systems that rely on 
one source.  Partial streams of groundwater will be treated and blended with surface 
water and untreated groundwater at a single location.  Studies have identified the 
southeast section of the City as the best location for a new central water treatment 
facility, and wells will need to be located in this general area to minimize piping costs.  
Consequently, some of the City’s existing wells west of State Highway 33 will be 
abandoned or placed in stand-by mode as new wells are constructed.  This program 
provides a relatively secure water supply for the current projected population, but does 
not adequately address source water should the City choose to expand.              
 
For many years, communities in drier climates with limited water supplies have 
developed water programs that include a variety of both supply-side and demand-side 
approaches to solve their water supply problems.  These include use of reclaimed waste 
water, low-water use landscaping, groundwater storage and recovery programs, use of 
salinity tolerant crops, low-flow plumbing fixtures, tiered-rate water metering, 
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desalination, etc.  Many of these approaches have become mainstream in draconian 
climates over the past few years.  Reclaiming wastewater for irrigation of landscaping, 
once opposed by the general public, is now a common practice in California.  In fact, 
state and local health agencies consider reclaimed water as a potential source of drinking 
water.  One only needs to look at current water programs in Phoenix or San Diego to 
accurately predict the future of westside water programs. 
 
The need for Patterson to develop alternative sources of water is essential for its 
continued prosperity.  It is vital that the City develop a combination of water sources to 
build its water supply program, not unlike a well balanced financial portfolio.  If one 
source becomes limited, the City can place more reliance on its other sources.  Access to 
more sources of water will result in a more stable water program.  A system that can 
supply non-potable water is one promising piece of a comprehensive water supply 
solution.           
 
By simply separating its demands into two categories, potable and non-potable, new 
source water opportunities are created for the City, as well as other opportunities to 
reduce the cost of providing water to the community.  There are numerous water sources 
that can be used for irrigation of landscaping that are restricted for use as a drinking water 
supply.  Generally, reclaimed water comes to mind, but other local sources are also 
available, including lower quality surface and ground waters.   
 
The drawback of a non-potable system is cost.  The City would essentially have two 
separate water systems it would need to build and maintain.  This is not too arduous if the 
second system is installed with a new development, but constructing a new water system 
in a developed area is costly and disruptive.  The costs and benefits of the program must 
be weighed against other alternatives.                            
     
 
Section 2 - Purpose 
 
The purpose of the study is to evaluate the feasibility, benefits, and costs of a non-potable 
water supply system for the City of Patterson.  Components of the study include an 
evaluation of the community to identify existing and future water demands that could use 
a non-potable source, identifying sources of non-potable water, development of a 
conceptual non-potable system and associated costs, a review of other non-potable water 
systems, and providing generic standards for a non-potable system.  
 
            
Section 3 - Other Programs 
 
As part of the study, eight (8) existing non-potable water programs throughout California 
were contacted and representatives interviewed.  A list of the questions, completed 
questionnaires, and a summary table can be found in Appendix A.     
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The programs surveyed varied in capacity and use.  Most of the programs use non-
potable water for parks, commercial, and roadside landscaping.  Of the programs 
surveyed, all used reclaimed wastewater (which generally has the greatest water quality 
and health concerns) except for one, which uses untreated groundwater.  Two of the 
programs had experienced some adverse effects to landscaping due to salinity.  None of 
the programs had any trouble with public acceptance, nor had difficulty with health 
regulations.  Most of the programs have been in operation for several years.  None of the 
program representatives expressed any reservations about implementing a non-potable 
system.      
 
 
Section 4 - Non-Potable Sources 
 
The term “non-potable” can have a variety of meanings, so for purposes of this study, 
non-potable means water that is not readily available for drinking, with or without 
treatment.   The City of Patterson has identified only two local sources of water as 
“potable” sources, including surface water from the California Aqueduct (CA) and local 
groundwater with salinity around 1,000 mg/l. 1   Either of these sources could be used for 
non-potable demands (without treatment), but due to their limited availability (and cost in 
the case of the CA), were assumed to be used as potable sources and not available for 
non-potable uses for purposes of the study.  Other local sources of water were considered 
to be non-potable by default.   
 
Feasible sources of non-potable water were considered those that would not require 
extensive treatment prior to use, with the exception of reclaimed wastewater.  Higher 
quality source waters (that do not require treatment for contamination prior to use) will 
result in the most attractive alternatives.  Some minor treatment of all sources may be 
required as part of a preventive maintenance effort (e.g  addition of chlorine to minimize 
organic build-up piping system, or sediment reduction to keep irrigation systems from 
plugging).  Presently, the State of California does not consider water from either the San 
Joaquin River or Delta Mendota Canal as potable sources of supply due to a variety of 
contamination concerns, with microbials leading the list.  Thus, these become candidates 
for non-potable source water.  Other non-potable source waters include local groundwater 
with salinity between 1,000 mg/l and 1,500 mg/l, reclaimed wastewater from the City’s 
wastewater treatment plant (WWTP), and runoff and irrigation return water from local 
creeks.  Other water sources may be available (e.g. local groundwater with salinity over 
1,500 mg/l, importation of surface water from non-regional groundwater banking 
programs), but were not considered in this study due to their higher cost, and the 
assumption that higher cost water will be used for potable needs.    A description of non-
potable sources are provided below: 
 

                                                 
1   The City of Patterson Water Supply Study (2006) assumed a blending of treated groundwater, untreated 
groundwater, and surface water.  Groundwater with TDS exceeding 1,200 mg/l would change the blending 
assumptions and increase the cost of the City’s water program.   
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 Delta Mendota Canal – The Delta Medota Canal (DMC) is owned and 
operated by the Bureau of Reclamation as part of the Federal Central Valley 
Project.  Water from the DMC is primarily used for agricultural irrigation, 
although some municipal and industrial uses are provided.  DMC water is 
pumped from the Delta and transferred south as far as Mendota.  Water from 
this facility is of good quality, with salinity ranging from 200 mg/l to 400 
mg/l.  Some sedimentation may be present in the water requiring coarse 
filtration prior to use for irrigation.  The City could acquire access to this 
water through purchase of an entitlement from existing federal water 
contractors, or by conditioning properties outside of the City boundaries that 
have current entitlements to dedicate the water if annexed into the City.   

 
Drawbacks to this supply is cost and reductions in contract deliveries due to 
limited supplies, environmental constraints, and other factors.  Federal 
contractors are subject to extreme reductions in deliveries, as much as 100%, 
due to low precipitation.  Recently, environmental constraints have impacted 
the expected delivery of water from the DMC.  There is a high probability that 
water from this source will become increasingly limited, unpredictable, and 
expensive.   

 
 San Joaquin River – Water from the San Joaquin River (SJR) may be 

available for use by the City of Patterson through purchase of an entitlement 
from the Patterson Irrigation District or other water right holder of SJR water.  
The Patterson Irrigation District currently extracts water from the SJR near E. 
Las Palmas Avenue (near the City WWTP), and pumps the water uphill to 
users south and east of the City through a series of lift stations.  SJR water 
quality varies during the year depending on rainfall and agricultural activities.  
During the summer, nearly all of the water in the lower river near Patterson 
consists of return water from agriculture, so is expected to become relatively 
salty at times.  Obtaining a water entitlement for SJR water is likely more 
difficult that from the DMC, but should remain a feasible option for the City.  
For purposes of this study, it was assumed that SJR water would come from 
the same piping system that would convey reclaimed wastewater.        

 
 Local Groundwater -  The City has focused its potable groundwater program 

on deep aquifers east of State Highway 33.  On the west side of town, 
groundwater is available, but is less compatible for potable use.  In 2007, the 
City conducted groundwater exploration at the Patterson Sports Complex 
using precise methods for acquiring accurate water quality and correlative 
depth data.2    Water in the unconfined zone was found to contain higher 
levels of nitrates, nearly twice that allowed in drinking water, but salinity was 
relatively low (500 mg/l to 1,000 mg/l).  At lower depths (below the Corcoran 
Clay), higher salinity was detected.  Since the nitrates are not a concern for 

                                                 
2   June 2007, The H2O Group in association with Ken Schmidt & Associates performed “casing hammer” 
casing installation with select pumping and sampling.     
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irrigation water, shallow groundwater west of Highway 33 appears to be a 
good candidate for non-potable use.      

 
In the spring of 2007, one of the City’s water supply wells was found to have 
high levels of nitrates, exceeding drinking water limits.  The City was forced 
to remove the well from use as a drinking water source.  The higher levels of 
nitrates would not be of concern to landscaping, so the well could be used as a 
source for a non-potable system.  The well is located on the north side of the 
City, west of State Highway 33, and could be converted into a non-potable 
source supply with minimal effort.  Other existing City water supply wells 
may also be good candidates in the future as the City moves all of its wells 
east of State Highway 33.   Groundwater yield on the west side of town has 
not been quantified.  Water quality test results from the Patterson Sports 
Complex test well are provided in Appendix B.  

 
 Local Creeks – Salado Creek runs through the center of Patterson, conveying 

storm runoff in the winter and agricultural return water in the summer.  
Normal flow rates are unknown.  Water quality will vary throughout the year, 
with higher levels of salinity expected in the summer.  Further studies of 
Salado Creek water would be required before this water source could be 
confirmed as a feasible water source.  Storage basins, in the form of large, 
shallow ponds, may be required to take advantage of water from Salado 
Creek.  The long-term quantity from this source is of concern due to 
increasing water conservation measures and technologies in agriculture 
(resulting in less return flow), and development south of the City.    

 
 Reclaimed City Wastewater – Tertiary treated municipal wastewater is 

commonly used to supply non-potable demands throughout the western U.S. 
and arid parts of the world.  The old stigma that reclaimed wastewater may 
pose a public health concern is no longer a controversial topic in the 
water/wastewater/health industries.   In California, state laws strongly 
encourage the use of reclaimed water, declaring it to be safe and economical.  
Division 7 of the State Water Code states: (1) that it is the state Legislature’s 
goal of using 1,000,000 acre-feet statewide by the year 2010, (2) that the use 
of reclaimed water is safe, and (3) that use of potable water is unreasonable 
for non-potable uses if reclaimed water is available, and the state board can 
order its use.   The state continues to advance the use of reclaimed water by 
adopting codes and regulations for its use in residential landscaping, 
groundwater recharge, and supplementing inflow to water storage reservoirs.  

 
A potential source of water for a non-potable program is reclaimed 
wastewater from the City WWTP.  Previous studies of the use of reclaimed 
water in the City of Patterson were conducted in 2006 by Lee & Ro, Inc. 3  
The purpose of the study was to identify the feasibility of using the City 

                                                 
3   City of Patterson, Recycled Water feasibility Study, 2006, Lee & Ro, Inc.  
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wastewater for irrigation of local agriculture, and City properties near the 
plant.  The conclusion of the study was that irrigation of local agriculture was 
not feasible, due to the high cost of treatment, but a demonstration project to 
irrigate farmed property owned by the City and landscaping around the 
WWTP may be beneficial to gain approval by local farmers.  The Lee & Ro, 
Inc. study did not envision using reclaimed wastewater to the extent proposed 
in this study.   Currently, the City WWTP only treats about 1/5 of the non-
potable volume projected in this study, and will only produce about 3/5 of the 
volume needed at full capacity.  Thus, it may not be possible to provide for all 
of the City’s non-potable demands with local reclaimed water.   

 
It becomes readily apparent that by developing a non-potable water program, the City can 
increase its source water options from two (2) to seven (7), or more.  It is important to 
note that since source options for potable water are limited, simple cost/benefit 
considerations may not be the best analysis when resources are extremely limited, 
recognizing that for each unit of non-potable water developed, a unit of potable water is 
made available for drinking.             
 
 
Section 5 - Potential Uses of Non-Potable Water 
 
The first step in the evaluation process was to determine the potential use of a non-
potable source to supply City demands.  Potential uses of non-potable water can include a 
wide spectrum of demands, ranging from dust control to drinking water.  Some non-
potable sources have relatively high quality, while others are very contaminated.  It 
should be noted that water can be cleaned of most all contaminants, but often it becomes 
cost or socially prohibitive.  For example, the State of California is currently developing 
guidelines to inject reclaimed wastewater into the ground and then extracted using nearby 
wells for use as drinking water.   It is expected that this process would encounter 
resistance in Patterson (and most communities), thus was not an alternative addressed in 
this study.   Also, groundwater with high levels of salinity could be treated for use on 
landscaping, but the cost would be excessive, and the product would then be suitable for 
potable demands.  Again, these types of non-potable use were discarded early in the 
study.     
 
This study focuses on the use of accessible, non-potable source water for demands that 
can readily use the water without excessive treatment or regulation.   One exception 
included in the study was reclaimed wastewater, since use of this water may also 
addresses discharge requirements associated with the wastewater plant.  Potential 
demands for non-potable supplies include public, quasi-public, and commercial 
landscaping, ornamental waterscapes, construction water, street cleaning, and some 
industrial processes.  In Patterson, landscaping is the predominant candidate for non-
potable water, and was used to develop most of the design criteria for the program, 
including quality, system location, system pressure, etc.         
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Landscaped areas identified as potential non-potable water users included areas owned 
and maintained by the City’s Parks and Recreation Department, public and private 
schools, commercial landscapes, and select private uses.  Residential landscaping was not 
included for two reasons.  First, it was assumed that construction of a water distribution 
system and program for irrigation of residential properties would be cost prohibitive, and 
second, the complexities of initiating such a program “after-the-fact” (due to public 
sentiment and fear) would be daunting.  However, the City should evaluate the benefits of 
installing a dual system in future developments for irrigating residential landscaping with 
non-potable water. 4   
 
Landscaping in Patterson uses a tremendous volume of water during warm periods.  It is 
estimated that outdoor water use in Patterson accounts for over 50% of the total annual 
water use, and 2/3 of the maximum day demand.  Estimated public and commercial 
landscaping that can be feasibly irrigated with a non-potable system is estimated to 
account for as much as 25% of the City’s total annual water use, and over 40% of the 
peak month demands.  Other uses of non-potable water may include street cleaning and 
construction water, and perhaps some processing water (at City WWTP or future light 
industrial development), but these are not expected to be significant relative to 
landscaping demands.  
 
 
Section 6 - Water Demands 
 
Assembling an inventory of water demands was required for developing water a peak 
demand (maximum month) and an annual demand (acre-feet per year), and develop 
conceptual piping systems for various source water scenarios.  Projecting water demands 
has two components; first determining areas could or should be included in the program, 
and second, determining how much water is required to maintain these areas.  Since some 
of the areas are existing, monthly records of water use were available from the City.  
Undeveloped areas required projections of water use based on estimates developed from 
existing uses.     
 
The first part of the analysis involved selecting areas that are good candidates for non-
potable water (e.g. identifying the most promising areas such as large parks or schools 
with large areas of landscaping), and developing the most efficient piping system 
(minimize pipe length or “shortest path”) to serve those areas.  Some parks first appeared 
to be good candidates, but then found to be too small and out of the way to irrigate with 
non-potable water.  Thus, some areas could be quickly eliminated without the need for 
extensive evaluation.  Conversely, some smaller areas that may not use much water were 
included since they were located along a distribution main route.  Exhibit I shows the 
areas that were identified and incorporated into the study for development of demands 
and system alignments.   

                                                 
4   Many communities use non-potable water for residential landscaping, but install these systems when 
houses are constructed through agreements with developers.  Once houses are occupied, public resistance is 
much greater.   
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Development of unit demands for overall system water use required an evaluation of both 
existing water use and creating projections of use for future landscapes.  The size of 
landscaped areas were either available from the City, or generated from aerial 
photography.  Water demands for most City parks and streetscapes are metered, so 
records of use were available.  However, use of metered data (2007) to develop demands 
quickly became problematic.  A variation in unit demands (gallons/acre/month) was 
expected, but metered data showed a much wider range than anticipated or could be 
accounted for.  The peak water use was also not consistent.  Some areas had peak use in 
July while others peaked in August.  Since weather should be the predominant factor in 
water use, it would be expected that peak demands would be consistent.   
 
Variations in monthly and annual water use can be due to many factors, including but not 
limited to, type and amount of landscaping (e.g. turf vs. shrubs), weather, type of 
irrigation system, irrigation system inefficiency (e.g. square areas vs. long narrow areas), 
automated programming discrepancies, broken or leaking pipes or heads, water meter 
error, etc.  It became apparent that determining the cause of these variations would be 
very difficult or impossible, and unnecessary for development of demands for the study.  
It is likely that some areas are currently using more water than they need, and peak 
demands can be reduced.  Further, the type of landscaping in a given area may change 
over time (i.e. turf is replaced with shrubs), so some flexibility must be incorporated into 
the demands regardless. 
 
Local evaportranspiration data from CIMIS (California Irrigation Management 
Information System) indicates that average peak evaportranspiration is about 9 inches per 
month, typically occurring in July. 5  In theory, this is the amount of water landscaping 
needs to survive.  However, this does not account for short periods of extreme heat (i.e. 7 
days of 105 degree heat), irrigation inefficiencies, etc., but is useful since it defines the 
minimum application rate and provides a firm index for developing a design rate.  Actual 
application rates are expected to be somewhat higher than the CIMIS estimates, but not 
significantly.                     
 
After discussion with City staff, it was determined that maximum demand values should 
be developed based on a combination of local evaportranspiration data and metered data, 
with a factor-of-safety multiplier.  This method ensured that some areas would not be 
underestimated or overestimated (due to poor data), and allow for changes to the 
landscaping in the future.  Eliminating the “excessive” water use data from metered 
records (monthly rates > 15”), resulted in an average application rate of approximately 
11”/month (see Figure A).   A factor of safety multiplier of 1.25 was applied to this 
number to account for periods of extreme heat, line loss, irrigation inefficiencies, and 
minor expansion capacity.  Thus, a final value of 14” was used for design of water 
source, storage, and pipeline capacity.6    
 

                                                 
5   CIMIS Station XX, “Patterson XX 
6   11.2” per month average x 1.25 = 14” per month design  
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2007 Max Month Applied Irrigation
(With Irrigation > 15" Removed) 
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Figure A – Actual water use for maximum month 2007 (use > 15” removed) 
 
 
Irrigation will occur during a short window each day, which impacts the design flow 
rates.  Public landscaping is generally irrigated during nighttime hours between 
approximately 9 p.m. and 6 a.m.  City staff requested that all irrigation occur within an 8 
hour period, consistent with current practice.  Operational criteria are discussed in more 
detail later in the study. 
 
The following table provides a summary of distribution system design criteria.  Appendix 
B provides an itemized record of the design criteria, including landscaped area and 
demand rate.         
 
 

Table I – Demand Design Criteria 
 

Criteria Design Value 
Maximum Monthly Demand 14” 
Irrigation Period (Duration) 9 p.m to 5 a.m. (8 hours) 
Maximum Day Demand 5.5 MG 
Peak Demand Rate 11,200 GPM 
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Section 7 - Operations and Design Considerations 
 
System operating criteria are important since it affects pressure, water quality (treatment), 
booster station, storage, and other design components.  A non-potable system will 
encounter many of the same design challenges that are experienced by the potable 
system, including pressure variations, balancing peak demands with production, and 
maintaining minimum pressures.         
 
System Pressure   Currently, the City has a wide variety of irrigation system type and 
manufacturers.  As opposed to the City’s potable demands, where all services have a 
similar pressure requirement (approximately 40 to 60 psi), the irrigation system pressure 
requirements are either lower (approximately 30 psi for drip or mico-spray systems), or 
higher (greater than 65 psi for high volume sprinklers).  Variations in pressure can be 
addressed by either: (1) operating the system at higher pressures and reducing locally for 
low pressure/drip systems, or (2) operating at lower pressures and boosting locally for 
sprinklers.  The City currently boosts pressure for most of the sprinkler irrigation since 
water system pressures are inadequate and additional losses are incurred due from back-
flow preventers.   
 
From an operations viewpoint, the design should strive for simplicity and energy 
efficiency.  Pressure zones add a level of complexity to the operations since pressures 
must be boosted or reduced as water moves between zones.  The City’s potable water 
system has three zones, but could feasibly operate with two.  It is believed that the City 
maintains a narrow operating range (40 psi to 65 psi) to protect older pipes from leaks 
and rupture.  Water systems with operating ranges from 35 psi to 90 psi, or higher, is 
common practice.   
 
The difference in elevation across the system (from the Gateway area to the east side of 
the City near Sycamore Avenue) is approximately 125’, causing a 55 psi pressure 
differential.  In other words, if the irrigation system were to be operated without pressure 
zones, there would be a 55 psi difference between the high side and low side.  Theoretical 
operating pressures without pressure zones would be as shown in Table 2. 
 
 

Table 2 –  Operating Pressures/No Zones  
 

With No Pressure Zones   
Operating Criteria System Low Pressure System High Pressure 

If 65 psi (minimum) is maintained at 
all Connections 

75 psi 130 psi 

If 30 psi (minimum) is maintained at 
all Connections  

30 psi 85 psi 
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Typical piping for municipal water distribution systems have a maximum 150 psi 
operating capacity (e.g. PVC C900 or C905).  However, surges (water hammer) must be 
added to the operating pressure, which is generally 50% of the typical operating pressure.  
Thus, a 130 psi system would require 200 psi pipe, whereby 150 psi pipe will support 
operating pressures up to 100 psi.    
 
One option would be for the system to have no pressure zones, maintain a minimum of 
30 - 35 psi (upper end), resulting in maximum system pressures of approximately 85- 90 
psi in the lower (east) end.  Under this scenario, any irrigation services requiring higher 
pressures (sprinklers) and located above 130’ elevation (roughly west of Baldwin Road) 
would require boosting, though a portion of the landscaping in this area currently has 
booster pumps installed.  Undeveloped areas east of Highway 33 would be capable of 
functioning without booster pumps.   The drawback to this design is that all water is 
boosted to the higher pressure when it’s not necessarily required, thereby increasing 
energy use, and services on the east side of the City may need pressure reducers.   
 
Depending on the mixture of source and volume, it may be prudent to install a pressure 
zone in the system at some future time, especially if a significant portion of supply is 
reclaimed water (from the east).   Separating the system into two zones can be done at a 
future date if it is found to be cost effective.  However, at this time it does not appear that 
more than one zone will be beneficial.   
 
 
Irrigation Periods and Duration  The periods of irrigation have a significant 
impact on the non-potable system design.  Systems must be designed to provide peak 
demand flows, which normally occur in July or August, and ambient temperatures exceed 
normal for several consecutive days.  Evapotranspiration can be excessive, where up to 
30% of the total annual irrigation demand can be applied in a single one month.      
 
Irrigation of landscaping is primarily performed during nighttime hours for a variety of 
reasons, including facility use (playing fields), plant health, avoiding peak demands 
associated with municipal uses, etc.  Generally, landscape irrigation is performed from 
approximately 9 p.m. through 6 a.m.  The City of Patterson restricts irrigation of some 
facilities on weekends due to use, thereby requiring higher rates of application at select 
locations when irrigation does occur. 
 
For purposes of this study, it was assumed that all irrigation would occur during an 8 
hour period, 7 days per week.  Although some facilities would not be irrigated on 
weekends (5 days/week), more water can be applied to other locations during that time, 
so the non-potable system would distribute the same volume of water every day during 
periods of highest demand.       
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Section 8 - Non-Potable System Scenarios 
 
The alternatives evaluated for the non-potable system include a combination of systems 
with and without storage, and various source supplies.   The objective of studying various 
scenarios was to identify the best overall system for Patterson, based on cost, operating 
complexity, feasibility of construction, reliability, and other important factors.  The least 
complex scenario would not include storage or pressure zones, and consist of one source 
supply.  However, this may not be the best program in terms of cost, reliability, 
implementation, and flexibility of operations.   
 
A summary of each selected scenario is shown in Table 3.  Scenarios were developed to 
model a combination of source supplies, with and without storage.  Scenarios IA, IB, and 
IC assume no groundwater use, while Scenarios IIA and IIB use groundwater.   Scenarios 
using groundwater (II.A and II.B) assumed total well production of approximately 4,000 
gpm to meet the estimated total maximum day demand of 5.5 MGD.     
 
Scenarios without groundwater production (I.A-I.C) were analyzed to determine pipe 
sizes and costs for a system with maximum flexibility.  These systems could operate 
using DMC water, reclaimed wastewater, or a combination of the two sources.  It is 
important to note that I.A and I.B are not considered practical as stand-alone alternatives 
due to problems of reliability and implementation.  However, it provides a cost 
comparison if maximum flexibility is desired by the City.  Some storage would be 
required for both I.A and I.B due to delivery rate restrictions.7  Scenario I.C assumes 
storage is split, and located at the east and west ends of the system, and water from either 
source would be stored during “off-use” hours (6 a.m. to 9 p.m.), and pumped back into 
the system during demand periods.  Scenarios I.A and I.B required some reaches of large 
pipe (30” diameter) to delivery all water from one source.   Pipe costs ranged from $9.7M 
(I.B) to $7.7M (I.C).  The lower cost of Scenario I.C reflects smaller pipes since water is 
fed into the system from two points. 
 
Scenarios with groundwater production (II.A - II.B) assume wells are used to supply 
water to the system, in combination with storage and/or other sources.  These scenarios 
resulted in even smaller pipe diameters than I.C since approximately 1/3 of the demand is 
delivered to near the center of the system by wells.  Additional water is supplied from a 
combination of storage or source supplies at system boundaries.  Scenario II.B includes a 
third storage location on the south end of the system, either in the form of a new storage 
facility or use of the Grupe Lake.      
 
 
 

                                                 
7   Both DMC and reclaimed water would be delivered over a 24 hour period and held in storage for the 
irrigation demand period.  It was assumed that storage equaling 2/3 of the total daily use would be required 
for either scenario, or a total approximately 4 MG.   
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Table 3– Non-Potable Water System Scenarios 

 
Scenario Description 

I.  No Well Production  These scenarios do not use groundwater 
(wells) for source water.  Sources include 
surface water from the DMC and/or City 
reclaimed wastewater.  Scenarios are 
intended to provide maximum flexibility 
whereby all water could come from one 
source.  Hence, pipelines costs are largest 
in I.A and I.B.  
 

      A.  DMC Only  Source water from DMC solely.  Water 
enters the system near the intersection of 
the DMC/Keystone Pacific Parkway and 
Rogers Road. 
     

      B.  Reclaimed Wastewater  Only    Source water from reclaimed wastewater 
solely.  Water enters the system at the 
intersection of Sycamore Avenue and 
Walnut Avenue. 
 

     C.  Either Source with Storage       Assumes source supply from both east and 
west through a combination of sources and 
storage/pumping. 
 

II.  With Well Production These scenarios include use of groundwater 
(7 wells with capacity of approximately 
550 gpm each) to either provide all source 
water or combined with DMC and/or 
reclaimed water and storage.    
 

      A.  With West and East Storage   Groundwater from wells and storage near 
east and west of system.  
 

      B.  With West and South Storage Groundwater from wells and storage near 
west and south (Salado Creek at City limits 
or Grupe Lake).  

 
 
Although a system without any groundwater use is possible, it is doubtful it could be 
accomplished in the near term.  Reclaimed wastewater may not be available for many 
years (due to cost of tertiary treatment and current wastewater flows), and may never 
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produce enough effluent to meet the non-potable demands. 8   The City may be able to 
readily secure water entitlements for surface water from the DMC, yet a backup supply 
would be needed due to the reliability of that source.  It is difficult to imagine a system 
whereby groundwater does not contribute, when accounting for implementation and 
reliability.  Pipes could be constructed now to maximize flexibility in the future (e.g. all 
water from the DMC or reclaimed, as described in Scenarios I.A and I.B), but 
construction of at least some wells will be necessary if the program is to be initiated in 
the near future.  Thus, if wells must be constructed regardless, it may not be prudent to 
oversize piping for future flexibility.  Table 4 provides a summary of scenario costs.   
 
 
 

Table 4 – Estimated Program Costs (in millions) 
 

Item Scenario IA Scenario IB Scenario IC Scenario IIA Scenario IIB 
Pipelines $8.6 $8.9 $7.2 $6.7 $6.8 
Wells 9 2.0 2.0 2.0 2.0 2.0 
Storage 10 3.2 3.2 4.0 4.0 4.0 
Other 11 3.5 8.3 3.5   
      
Subtotal $17.3 $22.4 $16.7 $12.7 $12.8 
      
10% Cont. 1.7 2.3 1.7 1.3 1.3 
      
Professional12 3.5 4.5 3.3 2.5 2.5 
      
Total 13 $22.5 $29.2 $21.7 $16.5 $16.6 

 
 
 
 
 
 
                                                 
8   Ultimate WWTP effluent estimated at approximately 3.0 MGD.   
9   Assumes construction of 5 shallow wells at $400K each.   Two (2) City wells (#4 and #2) are existing 
and could be converted to non-potable use.   
10   Storage may consist of earthen ponds or steel tanks.  A unit cost of $0.80/gallon was used for cost 
estimates.  
11   Includes:  (IA) DMC surface water purchase 1760 acre-feet x $2,000/ac-ft (one-time surface water 
purchase), (IB) reclaimed water treatment facility of $6.9M for 3.5 MGD tertiary treatment (per Lee & Ro, 
Inc Recycled Water Feasibility Study, 2006), plus cost of 1.5 miles of piping from WWTP  to Sycamore 
Avenue at $1.4M, (IC) assumes use of DMC water only (reclaimed water use would require tertiary 
treatment and increase costs accordingly).     
12   “Professional” includes 20% of construction costs for a variety of professional services for project 
implementation including environmental documentation, permits, engineering design, inspection, etc.  
 
13   Costs do not include possible land acquisition expenses for storage, sedimentation basins, or wells.   
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Section 8 - Program Benefits 
 
Table 3 provides a cost estimate for building a non-potable system, ranging from $16.4 to 
$29.2 million.  Benefits to the City of Patterson by implementing a non-potable program 
may outweigh these costs in both actual cost savings that are both direct and indirect, 
including:   
 

 Reducing the size of the potable water treatment facility; 
 Allowing use of a less expensive source water for landscaping, or avoiding the 

need to purchase higher cost surface water; 
 Compliance with wastewater discharge requirements. 

 
Water Treatment and Major Facilities   The cost of constructing a potable 
water treatment facility depends on the type of facility constructed.   Presently there is a 
range of projected capital cost estimates for both surface and groundwater treatment 
facilities, since the City has not selected the exact system that will be built.  However, it 
can be estimated to a fairly high level of confidence that the capital cost of each “unit” of 
water treatment will range from $2.5 to $3.5 per gallon, regardless of the process.  
Assuming a non-potable system can reduce the maximum day demand by 5 MGD, the 
deferred cost (from not building that unit of treatment capacity) will range from $12.5M 
to $17.5M, not including engineering, construction management, etc.  The cost to 
develop source water and storage will be required for both potable and non-potable water, 
so when comparing the cost of non-potable and avoided potable costs, only items 
“Pipeline” and “Other” in Table 3 should be included.  Thus, the comparative cost of the 
non-potable systems range from $6.7M (IIA) to $17M (IB).  Therefore, should the City 
select alternative IIB, for example, it will save the City approximately $5.8M to $10.8M 
in capital costs alone. 14  
 
A precise comparison of maintenance and operations costs is difficult to determine, since 
the ratio of surface-groundwater treatment are still unknown.   In addition, the types of 
non-potable source water and their proportions are not clearly defined at this time.  
However, it can be stated that any water delivered by the City that does not require some 
form of treatment will reduce operating costs, and in some cases significantly (i.e. reverse 
osmosis, submerged membranes).   The estimated cost to produce 1 MGD of membrane 
treated water (RO) is approximately $400. 15  Thus, using untreated groundwater in place 
of treated groundwater can result in a savings of about $300,000 per year in operations 
costs, and perhaps more depending on brine disposal activities.16  This should be weighed 
against the cost of maintaining the non-potable distribution system.  Since the system will 
be new, and assuming it is designed and constructed properly, the maintenance cost of the 
system should be minimal.  The City will incur costs such as performing USA’s when 

                                                 
14   An additional 20% to 30% should be added to this difference to account for contingencies and 
professional costs. 
15   Cost includes energy, chemicals, filter replacement, and replacement fund of RO units.  Costs do not 
include brine disposal. 
16   Based on 30% treated GW, 8,000 ac-ft/yr total use.   
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called, operating valves periodically, and possibly some infrequent flushing.  Storage 
tanks will also require some maintenance in the form of inspections and cleaning, 
weeding the site, etc.  Additional costs associated with wells is not a factor since well 
maintenance costs will be incurred regardless.  
 
Additional Source Supplies  Perhaps the most important benefit to the City 
associated with a non-potable water system is the additional source supplies it creates.   
As discussed previously, electing to implement a non-potable system will triple the 
number of water sources the City can potentially use as a water supply.  Currently, only 
two (2) feasible sources of potable water have been identified, water from the California 
Aqueduct and local groundwater.   A non-potable system would add additional sources, 
including: (1) local groundwater (that does not meet drinking water standards), (2) 
federal water directly from the DMC, (3) San Joaquin River, (4) local creeks, and (5) 
reclaimed wastewater.  With all sources of water becoming more limited and the cost of 
surface water increasing, the City may eventually find that water for future growth may 
not be available.  Implementing a non-potable system is a proactive step toward 
developing a comprehensive water program with a high degree of reliability and 
flexibility.    
      
Wastewater Discharge Requirements  Increasing state and federal 
discharge requirements and restrictions may impact the City’s ability to discharge its 
effluent.  Currently, the City discharges its sewer effluent to holding ponds, where the 
water either evaporates or percolates into the ground.  Regulations will become more 
stringent over time, requiring higher levels of treatment prior to disposal.   It is 
reasonable to believe that at some point the City will be required to provide tertiary 
treatment of the wastewater prior to discharge, at which time the water is of appropriate 
quality for irrigation of landscaping, essentially creating a “free” source of water.     
 
Program Drawbacks  The primary disadvantage associated with the program is 
the disruption during construction, and additional cost of installing and maintaining more 
water distribution pipe.  The community will experience inconveniences during the 
installation of the pipe, although most of the pipe will be installed in a select number of 
major streets.  Maintenance of the pipe will be limited, especially during the first few 
decades.  A program will need to be established to address potential health concerns due 
to cross connections, etc.   
 
  
Section 9 - Water Quality and Plant Selection  
 
It is critical that the water used in the non-potable system be compatible with the plants 
and trees it irrigates.   This study proposes at least three (3) sources of water for the 
system, including groundwater, reclaimed wastewater, and surface water.  Of the three, 
reclaimed water is of the worst quality (highest salinity), but this could change over time 
should the City implement a groundwater treatment process.  Reclaimed water salinity 
could decrease while groundwater salinity could increase.   
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Salinity is the primary characteristic of concern when analyzing water for irrigation use.  
Soluble salts, or total dissolved solids (TDS), most commonly consisting of nitrates 
(NO3), ammonium (NH4), phosphates (PO4), potassium (K), calcium (Ca), magnesium 
(Mg), sulfates (SO4), sodium (Na), bicarbonate (HCO3), and chlorides (Cl).   Other 
chemicals can have adverse impacts on plants, such as boron or selenium, but are 
generally not found in water (including reclaimed wastewater) of concentrations that 
would be pernicious.  High levels of salinity will stress plants, leaving them susceptible 
to damage and disease, or appear wilted and sick.  However, the term “high” is relative, 
since some plants can tolerate much salt, while others can tolerate very little.   
 
There is much attention and literature associated with salinity levels in irrigation water 
for commercial agriculture.   The effect of high levels of salinity on crops is often 
measured in terms of lost production or crop yield.  Municipal landscape plants, however, 
are judged primarily by their aesthetic value rather than growth rate or production, so 
rules for salinity and crops may not apply to ornamental species.  Further, agricultural 
irrigation is generally applied to a large mono-stand of a particular plant or tree, whereas 
water for ornamental irrigation must be acceptable to a wide range of plant species in a 
single landscape.  Plants are also more susceptible to salt damage from direct contact of 
sprayed irrigation water on leaves than when it is applied to the soil and roots.   So using 
salinity information and data associated with flood irrigation of crops or orchards may 
not be directly applicable to municipal ornamental landscaping.    
 
The impact of salinity on landscaping varies with many factors, including total salinity 
and ionic species concentrations, irrigation management, soil physical and chemical 
properties, and other environmental conditions.  Thus, it is difficult to precisely develop 
either an overall salinity limit, or list of acceptable and unacceptable plants for use with a 
non-potable system.   For example, some plants may do fine with higher levels of salinity 
if they are planted in well-drained soils, or if irrigation practices are altered periodically.   
The City has the unique “advantage” of presently using local groundwater for landscape 
irrigation that has a relatively high concentration of salinity. 17  Thus, it is reasonable to 
assume that the (successful) plants used to date by the City will be compatible with water 
of similar salinity, including City reclaimed wastewater. 18   
 
However, the best information and science should be sought when selecting plants, and a 
recommended plant list should be developed by the City for use by private landowners 
that use non-potable water.   Between 1995 and 2001, the Department of Plant Sciences 
at the University of California, Davis (UCD), conducted research on the response of 
landscape plants to salt stress for compatibility with reclaimed water irrigation, by 
developing salt tolerance screening methods and subsequently testing a wide range of 
landscape plant species.  In total, salt tolerances of 86 tree and palm species, 65 shrub 

                                                 
17   TDS of City wells range from approximately 600 mg/l to 1,000 mg/l.   
18  City wastewater treatment plant effluent averages about 1,300 to 1,500 mg/l.   
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species, 58 groundcover and vine species, and 57 grass species were tested and 
categorized.     
 
The UCD salt tolerance screening method was used to determine sensitivity of landscape 
plant species based on aesthetic qualities, using visual and image analysis technology.  
Both sprinkler and drip irrigation systems were used to irrigate plants to account for 
variations in irrigation methods.  It was also found that tolerances of soil salinity (salinity 
in the root zone) were much higher than tolerances for spray salinity (irrigation touching 
leaves) for most plants.  According to UDC, the definitions of salinity tolerance were as 
shown in the Table 5. 
 
 

Table 5 – Levels of Salinity Tolerance per UCD Tests 

 
  
The full UCD report, including a list of trees, shrubs, and groundcover with associated 
salinity tolerances, is provided in Appendix B.  This list provides an excellent starting 
point for a City list of plants that are compatible with a non-potable system.  Although 
the actual levels of salinity in a non-potable system is unknown at this time, it is 
reasonable to assume that salinity will average around 1,000 mg/l to 1,500 mg/l TDS.  

                                                 
19   The most common and simplest test carried out on soil is the electrical conductivity of a soil-to-water 
mix consisting of one part soil to five parts water. This is referred to as the EC1:5 test.  
EC1:5 readings are not a true representation of the salinity around a plant’s roots. The salinity measurement 
used for this is referred to as the electrical conductivity of a soil saturation extract, or ECe. ECe is used to 
relate soil salinity directly to plant growth. An ECe reading is obtained by slowly saturating a soil sample 
and is more accurate because it takes into account the influence of soil texture on soil salinity. In simple 
terms, a given amount of salt in sandy soil will be far more concentrated in its effect on plant roots than an 
equivalent amount in clay soil. This is because sandy soils contain less water to dilute the salts than clay 
soils do. Common units used when talking about soil salinity are decisiemens per metre (dS/m). This is the 
standard unit of electrical conductivity used for soil salinity measurements.  
 
20   UCD researchers found that sodium (Na) and chloride (Cl) were the critical salts causing adverse 
impacts when plants are spray irrigated.  Other salts were did not influence plant growth or aesthetic appeal 
within the range of values tested.   
 
21   1 dS/m = 670 mg/l TDS 
 
22   City of Patterson Na and Cl concentrations average approximately 150 mg/l and 75 mg/l, respectively.  
 
23   Same salt values as “Tolerant”, but some leaves (10%) show signs of stress. 
 
24   Same salt values as “Tolerant”, but some leaves (20%) show signs of stress.   

Tolerance Level Soil Salinity 19 Spray Salinity (Na/Cl) 20 
Highly Tolerant (H) 6 dS/m  (4,020 mg/l TDS) 21 600 mg/l /900 mg/l 22 
Tolerant (T) 4 to 6 dS/m  (2,560 -4,020 mg/l TDS) 200 mg/l /400 mg/l 
Moderately Tolerant (M) 2 to 4 dS/m (1,340 – 2,560 mg/l TDS) 200 mg/l / 400 mg/l 23 
Sensitive (S) < 2 dS/m (< 1,340 mg/l TDS) 200 mg/l /400 mg/l  24 
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This range of values accounts for reclaimed wastewater and possible increases in local 
groundwater salinity over time.  According to the UCD study, only the most sensitive 
plant species may be adversely affected by salinity in this range.   Of note, most grasses 
are either moderately tolerant or tolerant to salinity, including all fescue species tested.  
Palm trees were also relatively salt tolerant.   The City should also recognize that in some 
circumstances species with low salinity tolerance can be used if it is found important, but 
special irrigation practices or other means (i.e. a connection to the potable water system) 
may be required for that species.   
 
Finally, laboratory data is never a match for empirical field data, especially when 
multiple variables are present.  The City’s plant list should be an evolving document, 
with plant species being added or removed as experience dictates.  It is envisioned that 
some species will eventually include footnotes, qualifying their use based on local soils 
and irrigation practices.   
 
 
Section 10 - Recommendations 
 
This study provides information, data, and conclusions intended to assist the City with 
decisions regarding implementation of a non-potable water system.  The primary purpose 
of the study was to determine if a non-potable water system would be of benefit to the 
City, and if so, define those benefits.   It was also the purpose of the study to identify the 
challenges associated with such a program.   
 
According to the data and analysis, there are clear benefits to the City should it decide to 
implement a non-potable water program.  Expensive water treatment facilities can be 
downsized, more source water options become available for the City, and operating costs 
will be reduced since not as much water will need to be treated.  A non-potable water 
system will result in installation of more water pipe that must be maintained, but this pipe 
should be relatively maintenance free for the first few decades, and last 75 to 100 years.  
The program will require additional oversight to protect the public from accidental use of 
the non-potable water.   

 
It is recommended that the City install the non-potable water system for irrigation of 
those areas identified in the study, in accordance with the systems defined in Scenario 
IIA or IIB.  It is estimated that this will reduce the overall capital cost of the City’s water 
supply program by $4M to $10M, and create more options for source supplies.   The 
system should be phased in sections, by initially constructing shallow wells, or use of 
existing wells (i.e. Well #4), as distribution piping is installed, and service connections 
switched to the new system.  Storage should be added once the system reaches the east-
west system end points.    
 
It is envisioned that reclaimed water will not be a viable option in the near term, but most 
certainly a secure source of supply in the future.  All designs and construction should 
account for this use.    
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Specific recommendations are as follows: 
 

 Establish a non-potable water program –  Establish a City ordinance to require 
public and commercial landscaping, and other compatible uses of non-potable 
water, to connect to the system if required by the City.  Consider developing a 
new impact fee and service rate structure for non-potable water.  Add non-potable 
water infrastructure to near-term capital improvement plans.  Phase construction 
of the program depending on development, potable water needs, well 
construction, potable water pipe replacements, etc.  

 
 Perform groundwater exploration activities west of Highway 33 –  Conduct 

test well drilling and geo-hydrologic studies of the area between Highway 33 and 
I-5.  Establish groundwater yields for the area, and identify locations for non-
potable wells. 

 
 Establish a Non-Potable Water Recommended Plant List – Expand the plant 

list provided in this study and continue refining the list with empirical data and 
experience.   Make the list available for landscape architects and developers.   

 
 
Section 11- Phasing and Implementation 
 
The City has several options for program implementation.  The entire system can be 
installed all at once, or it can be done a piece at a time.  There are factors that make the 
later a better choice.  These include: 
 

 Limited Urgency – There is currently no urgency to install the entire system in 
the near term.  Growth is not a dominating factor at this time, and existing parks 
have an adequate water supply.   However, installation and operation of the 
system now will preserve higher quality groundwater east of Highway 33 and 
potentially delay expensive water treatment.   

 
 Use of Wells – The recommended plan includes use of wells which can be 

installed one at a time, and in select locations as needed.  This will allow isolated 
sections of the system, or “islands” to operate until they can be linked together.   

 
 Reclaimed Water Availability – Reclaimed water may not be available for 

many years, depending on numerous variables, such as state wastewater 
discharge requirements, available funding for a tertiary plant, sufficient 
population to produce greater amounts of water, etc.     

 
 Funding – The cost of the system will require that the City finance the program 

if it is built in the near term.  Financing is more expensive than a pay-as-you-go 
program, so deferring the implementation is prudent.   
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One of the immediate benefits of the program is that it frees up water from the potable 
system for growth.  The City water system is near capacity, so water not used for 
landscape irrigation is water made available for potable uses.   To provide for new 
growth, the City can either construct new potable wells or construct pieces of the non-
potable system, thereby “gaining” capacity in the potable system.   As mentioned above, 
using shallow groundwater may defer water treatment costs.  
 
The key objectives of for phasing and implementation of the program should be as 
follows: 
 

 Reduce Potable Demand Requirement – Construct pieces of the non-
potable system with the objective of increasing the capacity of the potable 
system.   As such, target areas with the largest irrigation use first.  Install wells 
and piping as necessary to maximize use of the wells.   

 
 Defer Costs – Avoid financing if possible by using Well #4, and 

combinations of parks with the least piping required, and can be extended 
with less effort to other areas.   This will involve concentrating on the area 
from just west of Baldwin Road (West Patterson Business Park) to just east of 
Ward Avenue (schools, commercial development).  Pipes outside of these 
areas will not provide as much benefit and should be deferred as practical.   

 
The recommended phasing plan is structured to maximize the water delivered for the 
least initial cost, deferring costs that will have less value until later phases.  The program 
is broken into four (4) separate phases, with each phase expecting to take between one (1) 
to three (3) years to complete.  The cost of each phase increases progressively, from 
$2.6M in Phase I, to $5.0M in Phase IV.  Although Phase I has the least capital outlay, it 
provides the greatest benefit for the cost because it proposes the use of Well #4, so only 
minor modifications are needed to develop approximately 800 gpm of source capacity.  
See Table 6.   

 
    Table 6 - Phasing Plan Supply and Costs 

 
 Phase I Phase II Phase III Phase IV 
Demand (GPM) 1,974 2,478 3,092 3,661 
Cumulative Demand (GPM) 1,974 4,452 7,544 11,205 
Source Required (GPM) 1,974 1,500 2,515 3,800 
     
Costs     
      Piping $   1.1 M $    1.0  M  $   1.5  M  $   3.2  M 
      Wells      0.9           0       0.4       0.7 
      Storage         0        2.0       2.0          0 
      Other (cont., engr. CM)      0.6       0.9       1.1       1.1 
Total (per Phase) $   2.6  M $    3.9  M $    5.0  M  $    5.0  M 

 

 
 



22                                        Non-Potable Water System Master Plan and Feasibility Study 

 
 

The “Source Required” in Table 6 is the production needed from all wells to meet the 
cumulative demands associated with each subsequent phase.  In Phase II, the source 
requirement actually drops from 1,974 gpm to 1,500 gpm, even though demand more 
than doubles.  This is due to the construction of a storage tank in Phase II, allowing wells 
to pump 24 hours, and making that additional production available during the demand 
period.  At build out, total well production required is 3,800 gpm.     
 
When comparing a unit of irrigation demand with a unit of residential/commercial 
demand, it is important to adjust for the length of the irrigation window, thereby making 
a volume comparison rather than a rate comparison.  System capacity is based on a 
diurnal event, or production over a 24 hour period.  For this comparison, a unit of 
irrigation demand is the equivalent of 1/3 of a residential/commercial demand, as 
follows: 
 
 Irrigation: 1 gpm x 60 minutes/hour x 8 hours = 480 gallons 
 
 Municipal: 1 gpm x 60 minutes x 24 hours = 1440 gallons 
 
Therefore, when determining the number of equivalent dwelling units (EDU’s) that are 
“gained” due to a unit of irrigation water that is “removed” from the potable system, a 
multiplier of 1/3 is necessary.  Thus, one (1) EDU is gained for every three (3) gallons of 
water that the potable system does not use for irrigation. 25  
 
As shown, Phase I provides for approximately 2,000 gpm, or the equivalent of 660 
EDU’s.   Under normal economic conditions, this should allow 2 to 3 years of building 
without requiring additional production in the potable system.   Phase II will make 
another 826 EDU’s available for new development.   However, this only applies to those 
areas currently being irrigated by the potable system, since any “gain” is based on the 
current system capacity.  Since the current maximum irrigation rate is approximately 
4,200 gpm, a maximum of 1,400 EDU’s can be gained from the existing system through 
construction of the non-potable project.   
 
Figure I provides a graphical representation of this data and information.  Shown are:  the 
cumulative demand of the non-potable system (how much water is potentially supplied 
with completion of each phase), the individual phase construction costs, the source 
demand (production rate required of wells or other sources to meet demands), and the 
EDU’s gained in the potable system for each phase (up to a maximum of 1,400 EDU’s).    
Key points of interest are: 
 

 Costs for each subsequent phase increases, helping to defer financing costs; 

                                                 
25   Installing non-potable water systems with new development projects can effectively reduce unit (EDU) 
maximum day demands, requiring less potable supply for each connection, and thereby gaining more 
potential supply from the existing system.  However, this is dependent on the ratio of EDU’s per acres of 
common landscaping, and should be reviewed on a case-by-case basis.   
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 Storage capacity greatly reduces source capacity requirements (demand and 
source capacity is the same in phase one but diverges with storage in phase II); 

 
 Increasing potable system capacity can be deferred with completion of Phases I 

and II, but not beyond.   
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Figure I – Graphical representation of program variables for each phase of implementation  
 
 
 
Since the housing market is expected to begin a recovery in the next 1 to 3 years, it would 
be advisable that the City start with Phase I immediately.  The first year should include 
connecting Well #4 with the Salado Creek corridor.  This effort is expected to cost 
approximately $700K.  The timing of subsequent work on Phase I and other phases will 
depend on the housing market and the timing of other projects in areas where the non-
potable system is proposed.   
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APPENDIX B 
 

Demand and Acreage Data 



Potential Irrigation Areas

CITY OF PATTERSON  -  POTENTIAL IRRIGATION SITES

   NO.      NAME OF SITE        TYPE FUND    TURF SQ. FT.   SHRUB SQ. FT.  TOTAL SQ. FT.    TOTAL ACRES

1 COUNTRY HOLLOW STREETSCAPE LMD 1.2

2 KINSHIRE ESTATES STREETSCAPE LMD 0.06

3 PATTERSON EST. I,III,IV STREETSCAPE LMD 0.23

4 SHIREPARK ESTATES STREETSCAPE LMD 0.12

5 WARD AVE STREETSCAPE#1                  " 19,602 19,602 0.45

6 WARD AVE STREETSCAPE#2 " 11,959 11,959 0.27

7 AMERICAN EAGLE S.SCAPE STREETSCAPE 8338 0.19

8 GOLDEN AMBER PARK BASIN 1.3

9 NEW CASTLE PARK BASIN 80,798 8,500 89,298 2.05

10 AUTUMN ROYAL BASIN 76,320 28,224 104,544 2.4

11 SPERRY AVE S.SCAPE (N) STREETSCAPE 11,016 10,848 21,864 0.5

12 SUNGLOW PARK BASIN 69,000 12,000 81,000 1.9

13 TILTON PARK BASIN 151,560 900 152,460 3.5

14 BLENHEIM PARK PARK 33,000 19,800 52,800 1.25

15 AURORA PARK BASIN 18,000 2,400 20,400 0.5

16 SALADO CREEK (N) STREETSCAPE 2.3

17 OAK SAVANNAH STREETSCAPE 1

18 SALADO CREEK (S) STREETSCAPE 5.7

19 ASPHALT BIKE PATH BIKE PATH 0

20 MIRAGGIO STREETSCAPE 4,342 5,880 10,222 0.39

21 WILDING PARK BASIN 107,800 1,100 108,900 2.5

22 ROUNDABOUT&S.SCAPE R.ABOUT& S.SCAPE 16,117 16,117 0.37

23 BALDWIN STREETSCAPE STREETSCAPE 40,000 40,000 0.91
WALL

24 SPERRY STREETSCAPE STREETSCAPE 34,200 15,000 49,200 1.13
WALL

25 EIGHT ROUNDABOUTS ROUNDABOUTS 25,600 25,600 0.59

26 BIKE PATH 0

27 APRIGOLD PARK BASIN 157,328 8,200 165,528 3.8

28 FLORAGOLD PARK BASIN 235,292 13,000 248,000 5.7

29 EARLY GOLD PARK PARK 49,950 4,500 54,450 1.28

30 CASTLEBRIGHT PARK PARK 19,587 3,500 23,087 0.53

31 TRIGEM PARK PARK 29,550 450 30,000 0.8

32 ROSETTE PARK PARK 37,500 3,100 40,650 1

33 SUNGIANT PARK PARK 49,500 10,150 59.65 1.5

34 GOLD BAR PARK BASIN 170,350 6,850 177,350 4

35 AMBERCOT PARK BASIN 162,000 7,000 169,600 4.1

36 BASIN III CAMAS LILY BASIN 99,000 9,320 108,320 2.5



Potential Irrigation Areas

   NO.      NAME OF SITE        TYPE FUND    TURF SQ. FT.   SHRUB SQ. FT.  TOTAL SQ. FT.    TOTAL ACRES
37 BASIN I VALLEY LUPINE BASIN 48,000 2,500 50,550 1.2

38 BASIN II MEADOW RUE BASIN 116,068 5,900 121,968 2.8

39 BASIN IV MUSTANG CLOVER BASIN 143,448 300 143,748 3.3

40 AMARYLIS LOT 'L' PARK 1.2

41 SPORTS PARK ADDITION PARK 174,240 174,240 4

42 WOODLAND STAR PARK PARK 85,200 4,550 89,750 2.1

43 BLUE FIESTA PARK PARK 12,656 5,324 17,980 0.5

44 SPERRY STREETSCAPE (S) STREETSCAPE 39,800 38,608 78,408 1.8

45 CALVINSON STREETSCAPE STREETSCAPE 13,930 47,280 61,750 1.7

46 WARD STREETSCAPE STREETSCAPE 6,660 8,880 15,540 0.36

47 BALDWIN STREETSCAPE STREETSCAPE 3,000 4,000 7,000 0.23

48 AMERICAN EAGLE S.SCAPE STREETSCAPE 3,150 4,150 7,300 0.2

49 LAS PALMAS S.SCAPE STREETSCAPE 9,200 9,200 0.21

50 SALADO CREEK 3.8

51 GARDEN PATCH S.SCAPE STREETSCAPE 5,970 4,100 10,019 0.23

52 SPORTS PARK(DEVELOPED) PARK 540,720 2,000 522,720 12

53 SPORTS PARK(UN.DEV.) OPEN SPACE 9.3

54 SORENSON PARK PARK 79,279 79,279 1.82

55 NORTH PARK PARK 43,560 43,560 1

56 SOUTH PARK PARK 43,000 560 43,560 1

57 CITY PARK PARK 4,792 4,792 0.11

58 CENTER BUILDING BUILDING 7,000 840 7,840 0.18

59 GARZA PARK BASIN 261,000 360 261,360 6

60 NOBLE PARK BASIN 23,958 23,958 0.55

61 EL PESCADERO PARK BASIN 16,522 16,522 0.38

62 PATTERSON AQUATIC CTR. BUILDING 2.5

63 CA PALMS/HARTLY STREETSCAPE 0.23

64 SPERRY MEDIAN MEDIAN S.SCAPE 24,124 7,863 31,987 0.73

65 SUNFLOWER PARK BASIN 1.5

66 DEL PUERTO PARK PARK 11,760 11,760 0.27

67 BALDWIN MEDIAN MEDIAN S.SCAPE 15,700 9210 24,910 2.3

68 SENIOR CENTER BUILDING 1.2

69 LITTLE LEAGUE FIELDS PARK 4.6

70 CITY PARKING LOT PARKING LOT SCAPE 356 4,000 4,356 0.1

71 POLICE & FIRE DEPT.  BUILDING 15,500 1,000 16,500 0.38

72 CITY HALL PARKING LOT ? 0.33

73 BALDWIN WEST TURF STREETSCAPE 45,130 45,130 1.04

74 KEYSTONE BUSINESS PARK BASINS 28.35



Potential Irrigation Areas

   NO.      NAME OF SITE        TYPE FUND    TURF SQ. FT.   SHRUB SQ. FT.  TOTAL SQ. FT.    TOTAL ACRES

75 APRICOT VALLEY ELEMENTAR SCHOOL 2.40

76 CREEKSIDE MIDDLE SCHOOL SCHOOL 8.80

77 PATTERSON HIGH SCHOOL SCHOOL 20.00

78 LAS PALMAS SCHOOL SCHOOL 2.00

79 NORTHMEAD SCHOOL SCHOOL 2.40

80 SACRED HEART CATHOLIC SC SCHOOL 3.50

81 THE VILLAGES MULTI-USE 130.00

82 DOWNTOWN CORE COMMERCIAL 1230095 136677.2 1366772 7.50

83 GENERAL COMMERCIAL COMMERCIAL 776519.3 86279.92 862799.2 4.90

84 DOWNTOWN CORE COMMERCIAL 558031.9 62003.54 620035.4 3.50

85 BUSINESS PARK COMMERCIAL 19230187 6410062 25640250 23.70

86 VILLA DEL LAGO RESIDENTIAL 2803725 311525 3115250 17.70

87 GRUPE LAKE WATERSCAPE 13.00

88 HIGH DENSITY RESIDENTIAL RESIDENTIAL 497348.4 87767.37 585115.8 3.50

UNIDENTIFIED MULTI-USE 5.00

TOTALS: 398.49 ACRES

    Areas not included in program due to location



Patterson Non-Potable Pipeline Analysis

From WWTP to Business Park

Branch Junction Pipe Location Area Area Flow from Location* Flow per pipe section
acre sf gpm gpm

J32 Buisness Park and Villa Del Lago 140.00 6,098,400 3696.24

P32 3696.24

J31 Park 33 1.37 59,650 36.15

P31 3732.39

J30 Park 34 4.07 177,350 107.49

Main P30 3839.88

J29 Creekside Middle School 8.80 383,328 232.33

P29 4072.22

J28 Park 35 3.89 169,600 102.79

P28 4175.01
J20 Branch 2

J27 Park 17 1.00 43,560 26.40

P27 26.40

J26 Park 36 2.49 108,320 65.65

P26 92.05

J25 Park 14 1.21 52,800 32.00

P25 124.06

Branch 2 J24 Park 27 3.80 165,528 100.33

P24 224.38
J23 Streetscape 18 0.09 3,750 2.27



Branch Junction Pipe Location Area Area Flow from Location* Flow per pipe section
acre sf gpm gpm

P23 226.66

J22 Park 12 7.15 311,525 188.82

P22 415.47

J21 Park 28 & Apricot ES 8.29 361,196 218.92
P21 634.39

J20 Junction to Main

P20 634.39

J19 Park 9 2.05 89,298 54.12

Main P19 688.52

J18 Park 54 1.42 61,750 37.43

P18 725.94
J7 Branch 1

J17 Sports Complex 52 21.30 927,828 562.36

P17 562.36

J16 Park 39 & 38 6.10 265,716 161.05

P16 723.41

J15 Commercial 83 1.98 86,280 52.29

P15 775.70

J14 Commercial 84 2.01 87,767 53.20

P14 828.90

J13 Commercial 82 3.14 136,677 82.84

P13 911.74

Branch 1 J12 Las Palmas School 6.80 296,208 179.53
P12 1091.27



Branch Junction Pipe Location Area Area Flow from Location* Flow per pipe section
acre sf gpm gpm

J11 High Density Residential 4.90 212,500 128.80

P11 1220.06

J10 Park 8 1.30 56,580 34.29

P10 1254.36

J9 Patterson High School 20.00 871,200 528.03

P9 1782.39

J8 Street Scape 6 0.27 11,959 7.25
P8 1789.64

J7 Junction to Main

P7 1789.64

J6 Northtmead School 3.88 169,180 102.54

P6 1892.18

J5 Sacred Heart Catholic School 3.50 222,780 135.03

P5 2027.21

J4 Park 60 0.55 23,958 14.52

P4 2041.73

Main J3 Park 59 6.00 261,360 158.41

P3 2200.14

J2 Park 21 2.50 108,900 66.00

P2 2266.14

J1 Villages 130.00 5,662,800 3432.22

P1 5698.36
J0 WWTF

Totals 399.87 10599.32



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

CIMIS Graphical Evapotranspiration Data 



Average Evapotranspiration Rates
CIMIS Station 161 "Patterson"
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Estimated average monthly evapotranspiration rates for areas in and around the City of Patterson, based on State of California, Department of 
Water Resources, California Irrigation Management Information System (“CIMIS”) Station 161 data, per agency website 
(http://wwwcimis.water.ca.gov/cimis/welcome.jsp)   
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Model Results 

























City of Patterson
Non Potable Irrigation System Model Summary

ID LENGTH PHASE Diam. Cost Diam. Cost Diam. Cost Diam. Cost Diam. Cost Diam. Cost
P1 6,574.40 1 12 $788,928.00 30 $1,972,320.00 24 $1,577,856.00 18 $1,183,392.00 16 $1,051,904.00 18 $1,183,392.00
P2 205.45 1 12 $24,654.00 30 $61,635.00 24 $49,308.00 20 $41,090.00 12 $24,654.00 20 $41,090.00
P3 1,436.48 1 12 $172,377.60 30 $430,944.00 24 $344,755.20 20 $287,296.00 12 $172,377.60 20 $287,296.00
P4 1,112.24 1 12 $133,468.80 30 $333,672.00 24 $266,937.60 20 $222,448.00 12 $133,468.80 18 $200,203.20
P5 2,190.14 1 16 $350,422.40 24 $525,633.60 16 $350,422.40 12 $262,816.80 10 $219,014.00 12 $262,816.80
P6 382.94 1 16 $61,270.40 24 $91,905.60 16 $61,270.40 12 $45,952.80 10 $38,294.00 12 $45,952.80
P7 303.62 1 16 $48,579.20 24 $72,868.80 16 $48,579.20 12 $36,434.40 10 $30,362.00 10 $30,362.00
P8 190.21 1 10 $19,021.00 12 $22,825.20 16 $30,433.60 10 $19,021.00 10 $19,021.00 10 $19,021.00
P9 535.58 1 10 $53,558.00 12 $64,269.60 16 $85,692.80 10 $53,558.00 10 $53,558.00 10 $53,558.00
P10 375.53 1 10 $37,553.00 12 $45,063.60 16 $60,084.80 10 $37,553.00 10 $37,553.00 10 $37,553.00
P11 1,206.06 2 10 $120,606.00 12 $144,727.20 16 $192,969.60 10 $120,606.00 10 $120,606.00 10 $120,606.00
P12 726.35 2 10 $72,635.00 12 $87,162.00 16 $116,216.00 10 $72,635.00 10 $72,635.00 10 $72,635.00
P13 1,202.37 2 6 $72,142.20 10 $120,237.00 10 $120,237.00 6 $72,142.20 10 $120,237.00 10 $120,237.00
P14 813.94 2 6 $48,836.40 10 $81,394.00 10 $81,394.00 6 $48,836.40 10 $81,394.00 10 $81,394.00
P15 528.89 2 12 $63,466.80 10 $52,889.00 6 $31,733.40 6 $31,733.40 6 $31,733.40 10 $52,889.00
P16 648.12 2 12 $77,774.40 10 $64,812.00 6 $38,887.20 6 $38,887.20 6 $38,887.20 10 $64,812.00
P17 1,757.92 2 10 $175,792.00 10 $175,792.00 10 $175,792.00 3 $52,737.60 3 $52,737.60 8 $140,633.60
P18 537.01 1 24 $128,882.40 24 $128,882.40 3 $16,110.30 10 $53,701.00 10 $53,701.00 10 $53,701.00
P19 646.36 1 24 $155,126.40 24 $155,126.40 3 $19,390.80 10 $64,636.00 10 $64,636.00 10 $64,636.00
P20 1,892.55 1 24 $454,212.00 24 $454,212.00 3 $56,776.50 10 $189,255.00 10 $189,255.00 10 $189,255.00
P21 1,076.30 1 10 $107,630.00 8 $86,104.00 12 $129,156.00 10 $107,630.00 16 $172,208.00 10 $107,630.00
P22 121.92 1 10 $12,192.00 8 $9,753.60 12 $14,630.40 10 $12,192.00 16 $19,507.20 10 $12,192.00
P23 329.96 1 10 $32,996.00 8 $26,396.80 12 $39,595.20 10 $32,996.00 16 $52,793.60 10 $32,996.00
P24 474.93 1 10 $47,493.00 8 $37,994.40 12 $56,991.60 10 $47,493.00 16 $75,988.80 10 $47,493.00
P25 764.41 1 10 $76,441.00 8 $61,152.80 12 $91,729.20 10 $76,441.00 16 $122,305.60 10 $76,441.00
P26 340.98 2 10 $34,098.00 6 $20,458.80 8 $27,278.40 6 $20,458.80 12 $40,917.60 10 $34,098.00
P27 1,214.68 2 10 $121,468.00 6 $72,880.80 8 $97,174.40 6 $72,880.80 12 $145,761.60 10 $121,468.00
P28 764.48 1 24 $183,475.20 24 $183,475.20 10 $76,448.00 10 $76,448.00 12 $91,737.60 10 $76,448.00
P29 329.99 1 24 $79,197.60 24 $79,197.60 10 $32,999.00 10 $32,999.00 12 $39,598.80 10 $32,999.00
P30 1,249.66 1 24 $299,918.40 24 $299,918.40 10 $124,966.00 10 $124,966.00 12 $149,959.20 10 $124,966.00
P31 1,296.74 1 24 $311,217.60 24 $311,217.60 10 $129,674.00 10 $129,674.00 12 $155,608.80 10 $129,674.00
P32 860.81 1 24 $206,594.40 24 $206,594.40 10 $86,081.00 10 $86,081.00 12 $103,297.20 10 $86,081.00
P33 2,286.50 1 30 $685,950.00 20 $457,300.00 16 $365,840.00 12 $274,380.00 10 $228,650.00 16 $365,840.00
P100 800.56 2 3 $24,016.80 4 $32,022.40 3 $24,016.80 3 $24,016.80 2 $16,011.20 4 $32,022.40
P101 1,177.01 2 6 $70,620.60 6 $70,620.60 6 $70,620.60 10 $117,701.00 10 $117,701.00 8 $94,160.80
P102 227.34 1 36 $81,842.40 20 $45,468.00 12 $27,280.80 10 $22,734.00 10 $22,734.00 10 $22,734.00
P103 187.53 1 36 $67,510.80 20 $37,506.00 12 $22,503.60 10 $18,753.00 10 $18,753.00 10 $18,753.00
P104 587.16 1 36 $211,377.60 20 $117,432.00 12 $70,459.20 10 $58,716.00 10 $58,716.00 10 $58,716.00
P105 876.6 1 30 $262,980.00 20 $175,320.00 16 $140,256.00 12 $105,192.00 10 $87,660.00 12 $105,192.00
P106 264.72 1 30 $79,416.00 20 $52,944.00 16 $42,355.20 12 $31,766.40 10 $26,472.00 16 $42,355.20
P107 588.64 1 6 $35,318.40 6 $35,318.40 6 $35,318.40 10 $58,864.00 10 $58,864.00 8 $47,091.20
P108 1,389.38 1 16 $222,300.80 16 $222,300.80 20 $277,876.00 16 $222,300.80 12 $166,725.60 16 $222,300.80
P109 1,164.66 2 30 $349,398.00 12 $139,759.20 24 $279,518.40 24 $279,518.40 24 $279,518.40 18 $209,638.80
P110 1,253.03 2 3 $37,590.90 3 $37,590.90 3 $37,590.90 3 $37,590.90 3 $37,590.90 3 $37,590.90
P111 698.55 2 2 $13,971.00 2 $13,971.00 2 $13,971.00 2 $13,971.00 2 $13,971.00 2 $13,971.00
P112 2,699.99 2 2 $53,999.80 2 $53,999.80 2 $53,999.80 2 $53,999.80 2 $53,999.80 2 $53,999.80
P113 2,667.54 2 2 $53,350.80 2 $53,350.80 2 $53,350.80 2 $53,350.80 2 $53,350.80 2 $53,350.80
P114 441.88 2 6 $26,512.80 6 $26,512.80 6 $26,512.80 10 $44,188.00 10 $44,188.00 8 $35,350.40
P115 2,646.72 2 2 $52,934.40 2 $52,934.40 2 $52,934.40 2 $52,934.40 2 $52,934.40 2 $52,934.40
P116 3,441.66 2 2 $68,833.20 2 $68,833.20 2 $68,833.20 2 $68,833.20 2 $68,833.20 2 $68,833.20
P117 953.36 2 12 $114,403.20 4 $38,134.40 8 $76,268.80 6 $57,201.60 4 $38,134.40 10 $95,336.00
P118 913.25 2 12 $109,590.00 4 $36,530.00 8 $73,060.00 6 $54,795.00 4 $36,530.00 10 $91,325.00
P119 1,373.93 2 12 $164,871.60 4 $54,957.20 8 $109,914.40 6 $82,435.80 4 $54,957.20 10 $137,393.00
P120 1,196.83 2 6 $71,809.80 4 $47,873.20 6 $71,809.80 4 $47,873.20 12 $143,619.60 4 $47,873.20
P121 217.54 2 6 $13,052.40 4 $8,701.60 6 $13,052.40 10 $21,754.00 3 $6,526.20 4 $8,701.60
P122 229.94 2 6 $13,796.40 4 $9,197.60 6 $13,796.40 4 $9,197.60 12 $27,592.80 4 $9,197.60
P124 482.93 2 6 $28,975.80 4 $19,317.20 6 $28,975.80 4 $19,317.20 6 $28,975.80 4 $19,317.20
P125 975.55 2 6 $58,533.00 4 $39,022.00 6 $58,533.00 4 $39,022.00 6 $58,533.00 4 $39,022.00
P126 1,597.81 2 3 $47,934.30 6 $95,868.60 3 $47,934.30 10 $159,781.00 10 $159,781.00 8 $127,824.80
P127 830.81 2 3 $24,924.30 6 $49,848.60 3 $24,924.30 3 $24,924.30 3 $24,924.30 3 $24,924.30
P128 1,232.73 1 6 $73,963.80 6 $73,963.80 6 $73,963.80 10 $123,273.00 10 $123,273.00 8 $98,618.40
P129 3,614.59 2 6 $216,875.40 6 $216,875.40 6 $216,875.40 10 $361,459.00 10 $361,459.00 8 $289,167.20
P130 337.73 1 24 $81,055.20 30 $101,319.00 24 $81,055.20 18 $60,791.40 16 $54,036.80 18 $60,791.40
P131 86.15 1 12 $10,338.00 30 $25,845.00 24 $20,676.00 20 $17,230.00 12 $10,338.00 18 $15,507.00
P132 249.75 1 12 $29,970.00 30 $74,925.00 24 $59,940.00 20 $49,950.00 12 $29,970.00 18 $44,955.00
P133 680.44 1 12 $81,652.80 30 $204,132.00 24 $163,305.60 20 $136,088.00 12 $81,652.80 18 $122,479.20
P134 1,452.58 1 30 $435,774.00 20 $290,516.00 16 $232,412.80 12 $174,309.60 10 $145,258.00 16 $232,412.80
P136 243.56 2 6 $14,613.60 6 $14,613.60 6 $14,613.60 10 $24,356.00 10 $24,356.00 8 $19,484.80

72,159.97   $8,562,085.10 $9,576,340.30 $7,675,919.50 $6,757,560.60 $6,592,303.80 $7,023,694.60

Storage Split btwn DMC & 
WWTP, No Wells

All WWTP, No WellsAll DMC, No Wells

Scenario ‐ I2Scenario ‐ I1BScenario ‐ I1A

7 Wells w DMC & WWTP Storage

Scenario II.3 (Optimized Scen. II.1)

7 Wells w DMC & WWTP Storage

Scenario II.1

7 Wells w DMC & GRUPE Storage 
w/ WWTP Reclaimed

Scenario II.2
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A SPECIAL REPORT FOR THE ELVENIA J. SLOSSON ENDOWMENT FUND 
 

LANDSCAPE PLANT SALT TOLERANCE SELECTION GUIDE FOR 
RECYCLED WATER IRRIGATION 

 
Lin Wu and Linda Dodge 

 
Department of Plant Sciences, University of California, Davis CA 95616 

 
Currently in California more than one half million acre-feet of municipal wastewater is 
recycled per year and about 20% of that recycled water is used for landscape irrigation.  
California’s population is expected to rise from 36 to 53 million by the year 2030.  Urban 
wastewaters will need to be recycled to meet the anticipated shortfall of potable water.  In 
order to use recycled waters effectively for landscape irrigation, there is an urgent need 
for information on how landscape plants respond to reclaimed waters and how they can 
be used safely for irrigation.  Such information, however, is scant in the current literature.  
 
Between 1995 and 2001 the Elvenia J. Slosson Endowment Fund, the Marin County 
Municipal Water District and the City of San Jose in northern California provided 
funding for research on the response of landscape plants to salt stress for reclaimed water 
irrigation.  Research collaborators over the last six years included landscape specialist 
Jerry Brown of the City of San Jose, water recycling specialist Roger Waters of the Marin 
County Water District, and UC Cooperative Extension specialist Dr. Ali Harivandi.  This 
team developed salt tolerance screening methods and tested a wide range of landscape 
plant species using those methods.  Although through the course of research some 
interesting findings were published, sufficient data for assembling a practical landscape 
selection reference had not yet been accumulated.  
 
Now, more information has been collected and salt tolerances of 86 tree and palm 
species, 65 shrub species, 58 groundcover and vine species, and 57 grass species have 
been summarized and compiled into several plant selection lists.  These reference lists 
will be an important part of this education package and will serve as a plant selection 
guide for decision-making in landscape management.  More landscape plant species will 
be added to the lists when additional data become available.  
 
For landscape irrigation using recycled water, particularly in the urban environment, 
maintenance of environmental quality is an important condition that should be 
considered.  The successful utilization of these reference lists requires additional 
information on water quality, irrigation management, soil physical and chemical 
properties, and unfavorable environmental conditions.  Brief discussions of each of these 
aspects are presented in the following paragraphs.  Successful management of reclaimed 
water irrigation in California landscapes also depends on appropriate selection of plant 
species that are adapted to local climate conditions.  The climate of California is varied, 
ranging from subtropical, temperate, high mountains and desert to dry or humid coastal 
ranges.  References of plant adaptation to California’s local climate conditions can be 
found in existing landscape management publications and are not discussed here.  
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Quality of reclaimed water 
 
Reclaimed water is water that has been previously used and, therefore, has suffered a loss 
in quality.  This water is treated in separate facilities from potable water resources, but is 
subject to almost the same treatment processes.  The chemical properties of reclaimed 
water vary among different water treatment facilities.  After going through the water 
treatment process, sodium and chloride are the major chemical constituents remaining in 
waters that are potentially detrimental to plants.  Other elements such as boron, selenium, 
magnesium, cadmium and other heavy metals are rarely found at levels that are damaging 
to landscape plants. California has a long history of water reuse and developed the first 
reuse regulations in 1918 which have been modified and expanded through the years 
(State of California, 1978).   
 
Potential irrigation problems associated with reclaimed water can be classified according 
to salinity, permeability, specific ion toxicity, and miscellaneous effects.  The potential 
restrictions in use of reclaimed water are divided into three categories of management 
skill requirements.  Category 1 requires no special management, category 2 requires 
slight to moderate management skill and category 3 requires substantial water and soil 
management input to avoid severe soil and plant damage.  The divisions are somewhat 
arbitrary, but they do provide applicable guidelines for evaluating the quality of 
reclaimed waters (Westcot and Ayers, 1984).  The recommended limits of inorganic 
constituents for irrigation water have also been established and published by the National 
Academy of Engineering (1973) and they have been used as criteria standards ever since.  
 

Most recycled municipal wastewater in California falls into the second category of the 
water quality divisions.  In order to relate the common constituents of a recycled water to 
the subsequent interpretation of how the tolerances of landscape plants are defined, an 
example of the chemical constituents of reclaimed water as well as potable water are 
presented in Table 1.  The water quality values in the table were adapted from the 2001 
Recycled Water Quality Report published by the South Bay Water Recycling agency of 
the City of San Jose, California in the summer of 2002 
(http://www.sanjoseca.gov/sbwr/water-quality.htm).  Generally, recycled waters have 
greater varieties of chemical constituents than potable waters, but the concentrations of 
these chemical constituents are very low and are not expected to have any significant 
negative effects on plants.  The levels of sodium and chloride, however, as shown in the 
table are not only considerably higher than those in potable water, but also could cause 
detrimental effects on plants.  The chemical constituents of the recycled water generated 
by the South Bay Water Recycling facility represent a general characteristic of most 
recycled waters.  Its highest sodium concentration was close to 200 mg L-1 (parts per 
million) and its maximum chloride concentration was close to 300 mg L-1.  The salinity 
of the recycled water generated from the water treatment facility is relatively consistent.  
For example, the yearly average salinity of the recycled water generated by the South 
Bay Water Recycling facility between 1996 and 2003 was within a range of 1 dS·m-1 to 
1.4 dS·m-1 (Figure 1).   
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Salt tolerance of landscape plants  
 
From the above brief overview of the quality of reclaimed water, it is clear that sodium 
and chloride concentrations are the major concerns in landscape irrigation.  Salt stress 
response is usually measured by dry weight accumulation, elongation of plant parts, or 
relative growth rate.  For agricultural crops, salt stress damage is usually measured as 
yield of specific plant parts such as seeds, roots, fruits, or leaves.  In addition, 
management of salinity problems in crop plants is possible by selecting a single crop 
species and variety whose yield is only slightly affected by a specific level of salinity. 
 
Landscape plants, however, are judged by their aesthetic value rather than growth rate or 
production, and the salt concentration in reclaimed water must be acceptable for a wide 
range of plant species in a single landscape setting.  In addition, plants are more 
susceptible to salt damage from direct contact of sprayed irrigation water on leaves than 
when it is applied to the soil and roots.  In order to develop a salt tolerance screening 
method to be able to differentiate salt tolerance among landscape plant species based on 
their aesthetic quality, field trials were conducted using sprinkler and drip irrigation 
systems and water containing salt at concentrations near the upper level found in most 
recycled waters (Wu et al., 2001).  The salt stress response of landscape plants could be 
evaluated visually or measured using image analysis technology (Lumis et al., 1973; Wu 
et al., 2001; Wu and Guo, 2005).  
 
The relationship between salt tolerance of foliar-applied water and tolerance of water 
applied to roots has rarely been reported.  Nevertheless, these two characteristics were 
found to have evolved independently between different ecotypes within a species of 
creeping bentgrass (Agrostis stolonifera L.) under prevailing selection pressure in a sea 
coast environment (Ashraf, et al., 1986).  In addition, the characteristics of leaf 
wettability were found to be responsible for tolerance to salt spray in salt tolerant 
creeping fescue cultivars (Festuca rubra L.) (Humphreys, 1986).  
 
At the species level, however, there is a positive relationship for different landscape plant 
species between the salt tolerance revealed by salt spray and by root supply (Wu et al., 
2001).  The salt tolerance levels in roots were found to be three to four times higher than 
in leaves (Wu et al., 2001).  Exceptions exist for trees of fruit crops used in landscapes 
that are grafted on rootstocks of different species.  Their tolerance to salt spray and to soil 
salinity may be unrelated.  
 
Based on the results of the landscape plant salt tolerance screening tests conducted at 
U.C. Davis in conjunction with the information gathered from the literature, lists of the 
salt tolerance of 266 landscape plant species were developed and are presented in this 
plant selection guide.  In the plant selection tables, the plants are placed into four relative 
salt tolerance categories: Highly tolerant, Tolerant, Moderately tolerant, and Sensitive. 
Five or 6 salt tolerance divisions have been used to separate salt tolerance of crop plant 
species (Maas and Grattan, 1999), but for landscape plants fine separations of salt 
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tolerance among plant species is not necessary because, in a single landscape setting, the 
reclaimed water irrigation should be able to accommodate plants having a wide range of 
salt tolerance.  In reality, there are no clear cut borderlines between the tolerance 
categories. In addition, the amount of stress that can be tolerated by an ornamental 
landscape plant represents a highly subjective cutoff level.  Nevertheless, a separation 
based on the visual quality of the plants is a practical approach.  Brief definitions of the 
salt tolerance categories for the plant species listed in the tables are presented below.  All 
the plant salt tolerance screening tests were conducted under field conditions and during 
the summer months (Wu et al., 2001).  
 
(1): Tolerances to salt spray are defined by the degree of salt stress symptoms (relative to 
plants irrigated with potable water) on leaves of the plants and the salt concentrations in 
the applied irrigation water.  Highly tolerant (H): No apparent salt stress symptoms were 
observed when the plants were irrigated with water having 600 mg L-1 sodium and 900 
mg L-1 chloride (salt concentrations rarely reach these levels in recycled water).  Tolerant 
(T): No apparent salt stress symptoms were observed when the plants were irrigated with 
water having 200 mg L-1 sodium and 400 mg L-1 chloride.  Moderately tolerant (M): salt 
stress symptoms were observed in 10% or less of leaves when the plants were irrigated 
with water having 200 mg L-1 sodium and 400 mg L-1 chloride under dry and warm 
weather conditions.  Sensitive (S): salt stress symptoms were seen in 20% or more of 
leaves when the plants were irrigated with water having 200 mg L-1 sodium and 400 mg 
L-1 chloride.  
 
(2): Tolerances to soil salinity were defined as the limit of soil salinity that does not 
induce significant salt stress symptoms on plants.  The soil salinity tolerance values were 
either determined in the field trials conducted at UC Davis or estimated based on 
information found in the literature.  The definitions of soil salinity tolerance are: Highly 
tolerant (H): Acceptable soil electrical conductivity (EC) greater than 6 dS m-1 and plants 
may not develop any salt stress symptoms even if the soil salinity exceeds this 
permissible level.  Tolerant (T): Acceptable EC greater then 4 and less than 6 dS m-1 and 
the plants in this category are adaptable to most reclaimed water irrigation without extra 
management input if restricted to soil application.  Moderately tolerant (M): Acceptable 
EC greater than 2 and less than 4 dS m-1, plants in this category require extra irrigation 
and soil management input.  Sensitive (S): Acceptable EC less than 2 dS m-1 and plants in 
this category are very sensitive to soil salinity.  Serious foliar damage may occur if soil 
salinity exceeds the permissible level and/or plants are exposed to dry and warm weather 
conditions.   
 
Tolerance of popular landscape species to salt spray and soil salinity are presented for 
trees (Table 2), shrubs (Table 3), groundcovers and vines (Table 4) and ornamental 
grasses (Table 5). 
 
 
Salt stress symptoms and management precautions 
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The typical salt stress injury visually observable is leaf chlorosis (scorch-like symptom).  
It is detrimental physically and aesthetically to plants.  Under severe salt stress, the whole 
leaf blade may become chlorotic and die.  Under moderate salt stress, symptoms are 
similar among salt sensitive plant species.  Nevertheless, there are differences in terms of 
the distribution of symptoms on the leaves and color of the symptoms.  
 
Highly tolerant species are unlikely to develop any salt stress symptoms under recycled 
water irrigation even during the dry and warm summer season.  Examples include 
Mexican Pinon Pine (Pinus cembriodes) (tree), Oleander (Nerium oleander) (Figure 2) 
(shrub), Red Apple Iceplant (Aptenia cordifornia) (Figure 3) (groundcover), and Alkali 
Sacaton (Sporobolus airoides) (grass).  These species can tolerate salt spray with over 
1000 mg L-1 NaCl in the water and are tolerant to soil salinity beyond 10 dS m-1 and 
require only routine management practices.  
 
Tolerant plants are able to tolerate spray with water having salt levels found in most 
recycled waters and, generally, no apparent salt stress symptoms will develop on the 
plants if the soil salinity remains below 6 dS m-1.  However when their foliage is exposed 
to salt concentrations beyond 200 mg L-1 sodium and 300 mg L-1 chloride, leaves may 
develop salt damage symptoms such as those shown in the photo of Indian Hawthorn 
(Rhaphiolepis indica) (Figure 4).  
 
Moderately tolerant species can tolerate recycled water spray having salt concentrations 
at levels found in most recycled waters.  However, they may develop salt stress 
symptoms toward the end of the growing season when salt accumulation in the leaves 
becomes high and/or the soil salinity goes beyond the permissive level, but generally, 
their aesthetic quality is acceptable.  Examples include Cork Oak (Quercus suber) 
(Figure 5).  When there are dry season and wet season cycles, irrigation may be 
discontinued during wet seasons and the moderately tolerant plants may do very well 
through most of the year.   
 
Sensitive plants may develop salt stress symptoms under salt spray if the water sodium 
concentration reaches 200 mg L-1 and chloride concentration reaches 400 mg L-1, 
especially under warm and dry weather conditions.  Examples of salt sensitive species 
include Liquidambar (Liquidambar styraciflua) (Figure 6), Heavenly Bamboo (Nandina 
domestica) (Figure 7), Silk Tree (Albizia julibrissin) (Figure 8), Cornelian Cherry 
(Cornus mas) (Figure 9), Ginkgo (Ginkgo biloba) (Figure 10), and Rose (Rosa spp.) 
(Figure 11).  Plants sensitive to salt spray are also sensitive to soil salinity.  For example, 
roses may develop severe salt stress symptoms if the soil salinity reaches 3 dS m-1.  
 
It should be noted that salt tolerance of any given plant species depends on factors such 
as climate, weather, irrigation management, soil texture, soil structure, soil fertility and 
interactions between the plants and these various environmental and soil factors.  Most 
landscape plants can tolerate greater salt stress under cool and humid weather conditions.  
Therefore, plants may look perfect over the winter and spring, but when the dry and 
warm summer comes or they encounter a windy day, the plants may suddenly develop 
serious salt stress symptoms due to increased transpiration rates and salt accumulation in 
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their leaves, especially for the salt sensitive species.  The moderately tolerant plants often 
show increased symptoms in the fall after the extended dry summer season (such as in the 
Sacramento Valley, California) when salt accumulation in their leaves becomes high as in 
Rockspray Cotoneaster (Cotoneaster microphyllus) (Figure 12).  Temperature, radiation, 
humidity, and wind speed are factors affecting transpiration rate, salt accumulation, and 
salt tolerance of plants.  Therefore, for moderately tolerant and salt sensitive plants, close 
monitoring of soil salinity and irrigation practices is necessary. 
 
Landscape plants respond differently to salt concentrations in irrigation water depending 
on the method of irrigation used such as drip, ground surface application, or sprinkler 
irrigation.  In California, for most landscape plantings, sprinkler irrigation is preferred 
because it requires less maintenance and is less vulnerable to damage than drip irrigation.  
Plants irrigated with a sprinkler system are subject to injury not only from salts in the soil 
but also from salts absorbed directly through wetted leaves.  In addition, management of 
sprinkler irrigation can affect the degree of leaf injury caused by salt deposition.  
Infrequent heavy irrigation should be applied rather then frequent light irrigation.  Slowly 
rotating sprinklers that allow drying between cycles should be avoided.  Sprinkler 
irrigation should be done at night or early morning and should be avoided on hot, dry, 
windy days. 
 
Soil with a poor structure or impermeable layers can restrict the growth of roots and 
distribution of water and salt in the soil.  Flooded or poorly drained soils can cause poor 
aeration of the soil and inadequate drainage results in a shallow water table.  Such poor 
soil conditions inevitably reduce the overall health of plants and they can become more 
vulnerable to salt stress.  In addition, low soil fertility and nutrient deficiency can reduce 
salt tolerance of plants.  Soil salinity in the field is seldom constant.  It may be highly 
variable.  The salt concentrations near the soil surface may be equal to approximately that 
of the irrigation water, but at the bottom of the root zone concentrations may be many 
times greater.  If a saline water table exists within a meter of the surface, salts may be 
transported upward by capillary flow.  Under such conditions, soil salinity may be 
inverted, with the highest salt concentrations at the surface.  Soil salinity also increases 
between irrigations with the evaporation of soil water.  Plant growth closely responds to 
the change of salt concentrations in the root zone.  Therefore, the tolerance of plants to 
soil salinity is related to salinity integrated over time and is affected by the salt 
concentration in the root zone where roots absorb most of the water.  Modification of soil 
physical properties and improvement of management practices can reduce salt 
accumulation in the root zone and, therefore, improve growth of plants. 
 
 
Additional remarks 
 
Plant species considered salt sensitive or moderately salt tolerant require extra 
management if salt concentrations in the recycled water exceed their tolerance levels.  
Young leaves of trees in this category and bud sprouts of deciduous trees are more 
vulnerable to salt spray than mature leaves.  Once the trees grow above spray height less 
management is necessary.  However, tree branches at lower levels may be exposed to 
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water spray and develop salt stress symptoms such as in Chinese Pistache (Pistachia 
chinensis) (Figure 13).  Using drip irrigation to prevent contact of recycled water with the 
foliage of salt sensitive shrub and groundcover species is recommended.  However, the 
soil salinity needs to be monitored.  For new landscape plantings, plants in similar salt 
tolerance categories can be planted in the same area and irrigated accordingly. 
 
Coast redwood (Sequoia sempervirens) is one of the most popular evergreen tree species 
used in landscapes in northern California.  In the years of 2000 and 2001, chlorosis 
symptoms and death of coast redwood occurred in landscapes and on golf courses in 
several counties near the San Francisco Bay.  Although incidences were found on sites 
with and without recycled water irrigation, public concern increased regarding utilization 
of recycled water. The situation was further complicated by the fact that coast redwood 
has been established as a host for Sudden Oak Death disease (Phytophtora ramorum).  It 
was not possible to attribute the damage seen on redwoods in the landscape to disease or 
salt injury without further research.  
 
At the University of California, Davis the tolerance of coast redwood to salt and boron 
spray was tested (Wu and Guo, 2005).  The information generated by the study revealed 
several management guidelines.  (1) Coast redwood is considered to be salt sensitive, but 
varietal differences were observed (Figure 14).  It is possible to select varieties with 
greater salt tolerance for reclaimed water irrigation.  (2) Coast redwood should not be 
planted in landscapes in close proximity to the seacoast.  Salt concentrations in the 
straight airborne seawater are too high for the coast redwood.  However, in locations near 
the coast, where the humidity is high and temperature is mild the coast redwood may not 
develop any salt stress symptoms.  (3) For existing coast redwood plantings, irrigation 
with recycled water should be restricted to ground level and should be closely monitored 
to ensure that soil salinity does not exceed 2 dS m-1.   
 
Generally, most grass species are within the Tolerant category for recycled water 
irrigation and no extra management is necessary.  In addition, the amount of chlorosis 
that can be tolerated in an ornamental landscape, especially for ornamental grasses, is 
highly subjective.  Many perennial grass species naturally retain mature brown leaves and 
this is often considered a desirable characteristic such as in Deergrass (Figure 15).  When 
turfgrass is routinely mowed, salt is removed with the clippings making the grass more 
tolerant to salt stress than non-mowed grass.  For example, for tall fescue turf irrigated 
with recycled water, no fertilizer application was needed over several years and a healthy 
and dense turf surface was maintained (Figure 16).  In addition, single species of 
turfgrass are usually planted in large areas such as for sports turf, parks, golf courses and 
utility turf.  In these instances, the specific level of  salt tolerated in recycled water can be 
considered for the particular turfgrass species.  
 
Boron (B) is an essential element for plants but it can become toxic when soil-water 
concentrations exceed the level for optimum plant growth.  Toxic concentrations of boron 
are often found in soil and water in arid regions.  Most surface irrigation waters contain 
boron concentrations below levels considered toxic to plants.  There are some areas, 
however, where well waters contain toxic levels of boron such as in some locations of the 
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California Central Valley.  In most recycled waters, boron concentrations do not exceed 
levels toxic to landscape plants, but in rare cases where the boron level exceeds 1 mg L-1 
damage to boron sensitive plant species can occur.  Limited information on boron 
tolerance of landscape plants can currently be found in the literature.  Boron tolerance of 
9 tree, 24 shrub, and 8 grass species are presented in Table 6. 
 
 
Summary  
 
A total of 209 tree, shrub and groundcover species are listed in this salt tolerance 
selection guide.  Generally, the species that tolerate salt spray also tolerate soil salinity.  
Among the 86 tree species, 31% are salt sensitive and 11% are highly tolerant.  Among 
the 65 shrub species, 22% are salt sensitive and 19% are highly tolerant.  Among the 58 
groundcover species, 19% are salt sensitive and 30% are highly tolerant.  Overall, 27% of 
species are salt sensitive and 20% are highly tolerant.  For the highly tolerant species, no 
extra management input is required for recycled water irrigation.  Salt sensitive species 
are not recommended for recycled water irrigation.  Approximately 50% of landscape 
plant species are either tolerant or moderately tolerant to salt.  If recycled water irrigation 
is considered, both plant selection and soil salinity management are recommended to 
ensure successful use of recycled water.  Among the 57 grass species, only 7 species are 
salt sensitive.  Over 90% of the grass species are tolerant to recycled water irrigation.  In 
addition, a single species of turfgrass is usually planted in large areas for sports turf, 
parks, golf courses and utility turf.  The specific salt level in recycled water can be 
considered for each particular turfgrass species.  
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Table1. Comparison of chemical constituents found in recycled water from South Bay 
Water Recycling and in the municipal drinking water of the City of San Jose, 
California in the year 2001. (Data adapted from the 2001 South Bay Recycled Water 
Quality Report). 
 

Recycled water  
Chemical constituents  

Unit of 
measurement 

 
Minimum  

level 

 
Maximum 

level 

 
Yearly 
average 

 
San Jose 

Municipal 
drinking 

water 
Alkalinity – Total  CaCO3 ppm 140 220 184 15 - 234 
Sodium Adsorption Ratio - SAR mg/L 4.3 4.8 4.5 - 
Electrical Conductivity - ECw dS/m 1.1 1.5 1.3 - 
Hydrogen Ion  Activity - pH Units 6.68 7.40 6.98 7.2 – 9.8 
Nitrate (as Nitrogen) ppm 5.8 15.9 9.2 ND -12 
Total Dissolved Solids (TDS) ppm 680 840 748 21 -390 
      

Arsenic ppb 0.7 1.9 1.2 - 
Boron ppm 0.49 0.59 0.52 - 

Cadmium ppb 0.5 0.5 0.5 - 
Calcium ppm 47.2 51.8 48.8 4 - 39 
Chloride ppm 173 244 208 3 -86 
Copper ppb 1.9 6.7 3.5 0.114 – 0.260 

Chromium ppb 0.7 0.7 0.7 15 -17 
Iron ppm 0.14 0.14 0.14 - 
Lead  ppb <1.0 <1.0 <1.0 2.2 – 5.8 

Magnesium ppm 26.6 32.1 29.0 0.5 – 4.5 
Mercury ppb 0.0020 0.0035 0.0026  
Nickel ppb 4.0 10 6.5 - 
Sodium ppm 139 185 162 3 - 58 
Silver ppb <0.2 <1.0 <1.0 - 

Phosphate ppm 1.0 9..50 4.46 - 
Potassium ppm 12.6 16.4 15.0 0.5 – 2.9 

Sulfate ppm 94 124 107 0.5 – 56.3 
Zinc ppb 27 86 52 0.28 – 0.56 

Nitrate ppm 5.8 15.9 9.2 ND - 12 
Nitrite ppm 0.1 0.9 0.3 - 

Ammonia ppm 0.1 1.2 0.3 - 
 
 



12 

 
Table 2. Tolerance of landscape tree species to salt spray (overhead irrigation with 
recycled water) and soil salinity. 
 

Botanical name Common name Tolerance to 
salt spray(1) 

Tolerance to 
soil 

salinity(2) 
Acer pseudoplatanus L. Sycamore Maple S S 
Acer rubrum L. Red Maple S S 
Albizia julibrissin Durazz. Silk Tree S S 
Araucaria heterophylla 
(Salisb.) 

Norfolk Island Pine H T 

Averrhoa carambola L. Carambola, Starfruit M M 
Bauhinia purpurea L. Orchid Tree S M 
Callistemon citrinus Curtis. Lemon Bottlebrush T M 
Carya illinoensis Koch. Pecan M M 
Cedrus deodara D. Don Deodar Cedar M M 
Celtis sinensis Pers. Chinese Hackberry S S 
Citrus limon L. Lemon S S 
Citrus paradisi Macf. Grapefruit S S 
Citrus reticulata  Blanco. Tangerine S S 
Citrus sinensis Osbeck. Orange S S 
Coccoloba uvifera L. Sea Grape H T 
Cornus mas L. Cornelian Cherry S S 
Cotoneaster microphyllus 
Lindl. 

Rockspray or Little-
leaf Cotoneaster 

M M 

Cupressus sempervirens L. Italian Cypress M M 
Diospyros digyna L. Black Sapote M M 
Diospyros virginiana L. American Persimmon S S 
Eriobotrya japonica Lindl.  Loquat M M 
Euryops pectinatus  Golden Marguerite S S 
Ficus carica L. Edible Fig T T 
Forsythia x intermedia Zabel Forsythia T T 
Fraxinus oxycarpa Bieb. Ex 
Willd. 

Raywood Ash M M 

Ginkgo biloba L. Ginkgo S S 
Grevillea robusta Cunn. Silk Oak H T 
Jacaranda mimosifolia D. 
Don. 

Jacaranda S S 

Juniperus silicicola Bail. Southern Red Cedar H T 
Juniperus virginiana L. Skyrocket Juniper H T 
Koelreuteria paniculata 
Laxm.  

Goldenrain Tree M M 

Lagerstoemia indica L. Crape Myrtle S S 
Ligustrum japonicum Thunb. Japanese Privet M M 
Liquidambar styraciflua L. Sweet Gum S S 
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Litchi chinensis Sonn. Lychee S S 
Magnolia grandiflora L.   Southern Magnolia S S 
Malus sylvestris Mill. Crab Apple S S 
Mangifera indica L. Mango S S 
Manilkara zapota  Sapodilla T T 
Musa acuminata Colla. Banana S S 
Olea europaea L. Olive S S 
Parthenium argentatum Gray. Guayule H H 
Persea americana Mill.  Avacado M M 
Pinus cembroides Zucc.  Mexican Pinon Pine H T 
Pinus clausa Vasey Sand Pine H T 
Pinus elliottii Engelm. Florida Slash Pine M M 
Pinus halepensis Mill. Aleppo Pine M M 
Pinus thunbergii Parl.  Japanese Black Pine M M 
Pistachia chinensis Bunge. Chinese Pistache S S 
Platycladus orientalis Franco Oriental Arbor-Vitae M M 
Plumbago auriculata Lam. Cape Plumbago T M 
Plumeria spp. L. Frangipani T T 
Prunus armeniaca L. Apricot S S 
Prunus caroliniana Ait. Carolina Laurel Cherry M S 
Prunus dulcis D.A.Webb. Almond S S 
Prunus persica Batsch Peach S S 
Prunus spinosa L. Blackthorn T M 
Psidium guajava L. Guava S S 
Punica granatum L. Pomegranate M M 
Pyrus communis L. Pear L L 
Pyrus spinosa Forssk. Almond-leaved Pear M M 
Quercus agrifolia Nee  Coast Live Oak T T 
Quercus laurifolia Michux Laurel Oak S S 
Quercus suber L. Cork Oak M M 
Quercus virginiana Mill. Live Oak H T 
Sapium sebiferum Roxb. Chinese Tallow Tree H T 
Schefflera actinophylla Harms Schefflera, Umbrella 

Tree 
M M 

Sequoia sempervirens Endl.  Coast Redwood 
Var. Aptos Blue 

S S 

Sequoia sempervirens Endl. Coast Redwood 
Var. Los Altos 

M M 

Syzygium jambos Alston Rose Apple S S 
Ulmus parvifolia ‘Drake’ Chinese Elm cv. Drake  M M 
Ulmus parvifolia Jacq. Chinese Elm M M 
    

Palms    
Acoelorrhaphe wrightii Becc. Paurotis Palm M M 
Butia capitata Becc. Pindo Palm T T 
Caryota mitis Lour. Fishtail Palm M M 
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Chamaerops humilis L. Mediterranean Fan 
Palm 

T T 

Chrysalidocarpus lutescens 
Wendl. 

Areca Palm M M 

Nolina recurvata Hemsle Ponytail Palm  
(not a true palm) 

M M 

Phoenix canariensis Chabaud. Canary Island Date 
Palm 

M M 

Phoenix dactylifera L. Date Palm T T 
Phoenix reclinata Jacq. Senegal Date Palm M M 
Phoenix roebelinii O’Brien. Pygmy Date Palm M M 
Rhapis excelsa Henry Lady Palm M M 
Sabal palmetto Lodd.  Cabbage Palm T T 
Serenoa repens Small Saw Palmetto T T 
Syagrus romanzoffiana L.   Queen Palm M M 
Washingtonia robusta Wendl. Mexican Fan Palm T T 
    
 
Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 
 
(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.  
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1, 
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.   
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Table 3. Tolerance of landscape shrub species to salt spray (overhead irrigation with 
recycled water) and soil salinity. 
 
Botanical name Common name Tolerance 

to salt 
spray(1) 

Tolerance 
to soil 

salinity(2) 
Abelia grandiflora Rehd. ‘Edward Goucher’ 

Abelia 
S S 

Acacia redolens Maslin. Prostrate Acacia T T 
Acalypha wilkesiana Muell. Copper Leaf S S 
Agave americana L. Century Plant  H T 
Arctostaphylos densiflora M.S.Bac Vine Hill Manzanita T T 
Bambusa sp. Schreb. Bamboo M M 
Buddleja davidii Franch. Butterfly Bush S S 
Buxus microphylla Mull. Arg. Japanese Boxwood T M 
Calliandra haematocephala Hassk. Powder Puff Tree S S 
Callistemon rigidus R. Br. Bottle Brush M M 
Camellia japonica L. Camellia S S 
Canna x generalis Bailey. Canna Lily M M 
Carica papaya L. Papaya M M 
Carissa macrocarpa A. DC. Natal Plum H T 
Ceanothus thyrsiflorus Esch. Blue Blossom T M 
Cestrum aurantiacum Lindl. Orange Cestrum M M 
Codiaeum variegatum Blume. Croton S S 
Cornus mas L. Cornelian Cherry S S 
Cotoneaster congestus Baker Pyrenees Cotoneaster S S 
Cotoneaster microphylla Lindl. Rockspray Cotoneaster M S 
Dracaena deremensis Engler. Dracaena M M 
Elaeagnus pungens Thunb. Silverthorn, Silverberry H T 
Escallonia rubra Pers. Escallonia T M 
Eugenia uniflora L. Surinam Cherry S S 
Euphorbia milii Ch. Des Moulins Crown of thorns H H 
Euphorbia pulcherrima Willd. Poinsettia S S 
Euryops pectinatus L. Golden Shrub Daisy T M 
Forsythia x intermedia Zabel Hybrid Forsythia M M 
Gamolepis chrysanthemoides DC. African Bush Daisy H T 
Gardenia augusta Merrill Cape Jasmine, 

Gardenia 
M M 

Heliconia sp.  Heliconia M M 
Hibiscus rosa-sinensis L. Rose of China, Garden 

Hibiscus 
M M 

Hydrangea macrophylla Ser. Hydrangea T M 
Ilex cornuta Burford Chinese Holly M M 
Ilex vomitoria ‘Nana ‘ Dwarf Yaupon Holly H T 
Ilex vomitoria Ait. Yaupon Holly T T 



16 

Ixora coccinea L.  Ixora S S 
Jasminum polyanthum Franch. Jasmine M M 
Jatropha multifida L. Coral Plant S M 
Justicia brandegeana Wassh. Shrimp Plant S S 
Lantana camara L. Lantana H T 
Mahonia aquifolium Nutt. Oregon Grape S S 
Mahonia pinnata Fedde California Holly Grape S S 
Murraya paniculata L. Orange Jessamine S S 
Myrica cerifera L. Wax Myrtle H T 
Myrtus communis L. True Myrtle T T 
Nandina domestica Thunb. Heavenly Bamboo S  S 
Nerium oleander L. Oleander H T 
Opuntia sp. Miller Opuntia Cactus M T 
Parthenium argentatum Gray. Guayule H H 
Pentas lanceolata Deflers Pentas, Egyptian star-

cluster 
S S 

Photinia fraseri Dress Photinia S S 
Photinia glabra Maxim. Japanese Photinia S S 
Pittosporum tobira Aiton Mock Orange H T 
Plumbago auriculata Lam. Cape Plumbago T T 
Podocarpus macrophyllus D. Don Yew Pine S S 
Pyracantha coccinea Roem. Red Firethorn M  M 
Raphiolepis indica Lindl. Indian Hawthorn H T 
Rosa sp. L. Rose S S 
Russelia equisetiformis Schlecht & 
Cham. 

Firecracker Plant M M 

Sambucus callicarpa Greene Coast Red Elderberry T M 
Schefflera arboricola L. Dwarf Schefflera M M 
Strelitzia reginae Bankses Dryander Bird of Paradise M M 
Viburnum odoratissimum Ker. Sweet Viburnum M M 
Viburnum suspensum Lindl. Sandankwa Viburnum M M 
Yucca aloifolia L. Spanish Bayonet H H 
 
Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 
 
(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.  
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(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1, 
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.   
 
 
 



18 

Table 4. Tolerance of landscape groundcover and vine species to salt spray 
(overhead irrigation with recycled water) and soil salinity.  
 
Botanical name Common name Tolerance 

to salt 
spray(1) 

Tolerance to 
soil salinity(2) 

Ground Covers    
Adiantum sp. L. Maidenhair Fern M M 
Ajuga repens Carpet Bugle S S 
Aloe vera Burm. f. Aloe H T 
Alternanthera ficoidea R. Br. Joyweed M M 
Aptenia cordifolia N. E. Br. Red Apple Iceplant T T 
Arctostaphylos densiflora 
‘Lynne’ M.S.Bak. 

Lynne’s Vine Hill 
Manzanita 

M M 

Athyrium filix-femina Rith. Lady Fern S S 
Bromeliaceae sp. L. Bromeliads M M 
Caladium sp. Vent. Caladium S S 
Carissa macrocarpa A. DC. Natal Plum H T 
Carpobrotus edulis L. Bolus. Hottentot Fig H T 
Catharanthus roseus G. Donf. Periwinkle T M 
Chlorophytum comosum Jacq. Spider Plant M M 
Cuphea hyssopifolia Kunth. False Heather M T 
Cyperus alternifolius L. Umbrella Sedge M M 
Delosperma ‘Alba’ N. E. White Iceplant H H 
Dietes spp. Salisb. ex Klatt. African Iris M M 
Drosanthemum hispidum 
Schwantes. 

Rosea Iceplant H H 

Ficus pumila L. Creeping Fig H T 
Hemerocallis sp. L. Daylily M M 
Iris hexagona Walter Iris M M 
Juniperus chinensis L. Chinese Juniper M M 
Juniperus conferta Parl. Shore Juniper T T 
Juniperus horizontalis 
Moench. 

Creeping Juniper H T 

Juniperus procumbens Siebild 
ex Endl. 

Japanese Garden Juniper M M 

Kalanchoe sp. Adans. Kalanchoe M M 
Lampranthus productus N. E. 
Br. 

Purple Iceplant H H 

Liriope muscari L. H. Bail. Lilyturf (Liriope) M M 
Malephora crocea Schwantes.  Iceplant H H 
Nephrolepis exaltata Schott. Sword Fern H T 
Peperomia obtusifolia Dietr. Peperomia S S 
Portulaca grandiflora Hook. Purslane (Rose Moss) M S 
Rosmarinus officinalis L. Rosemary M M 
Salvia farinacea Benth. Mealycup Sage S S 



19 

Tigridia pavonia Ker Gawler Tiger Flower T M 
Tradescantia pallida Hunt. Purple Queen H T 
Tulbaghia violacea Harvey Society Garlic M M 
Verbena sp. L. Verbena S S 
Zamia integrifolia L. f. Coontie H T 

Vines    
Allamanda blanchetii A. DC. Purple Allamanda M M 
Allamanda cathartica L. Allamanda T T 
Antigonon leptopus Hookery  Coral Vine S M 
Bougainvillea glabra Choisy Bougainvillea H T 
Campsis radicans Seem. Trumpet Creeper S S 
Clerodendrum thomsoniae 
Balf. f. 

Bleeding Heart Vine S S 

Clytostoma callistegioides 
Miers ex Bur. 

Violet Trumpt Vine S S 

Epipremnum sp. Schott. Pothos M M 
Ficus pumila L. Creeping Fig H T 
Hedera canariensis Willd. Algerian Ivy H T 
Hedera helix L. English Ivy M M 
Hylocereus undatus Britton & 
Rose 

Night Blooming Cereus M M 

Ipomoea pescaprae R. Br.  Railroad Vine H T 
Ipomoea stolonifera Gmel. Seafoam Morning Glory H T 
Passiflora incarnata L. Passion Flower S S 
Philodendron williamsii 
Hook. 

Philodendron M M 

Tecomaria capensis Spach. Cape Honeysuckle H T 
Trachelospermum 
jasminoides Lem. 

Star Jasmine T T 

 
Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 
 
(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.  
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1, 
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.   
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Table 5. Tolerance of landscape grass species to salt spray (overhead irrigation with 
recycled water) and soil salinity  
 

 
Botanical name 

 

 
Common name 
 

Tolerance 
to salt 
spray(1) 

Tolerance 
to soil 

salinity(2) 
Agropyron cristatum (L.) 
Gaertn. 

Fairway Wheatgrass M M 

Agropyron elongatum (host) 
Beauv. 

Tall Wheatgrass M T 

Agropyron intermedium 
(Host) Beauv. 

Intermediate 
Wheatgrass 

M M 

Agropyron sibiricum Willd.  Siberian Wheatgrass M M 
Agropyron smithii Rydb. Western Wheatgrass M M 
Agropyron trachycaulum 
(Link) Malte 

Slender Wheatgrass M M 

Agrostis palustris Hunds. Creeping Bentgrass M M 
Agrostis palustris Hunds. Creeping Bentgrass, 

(Seaside variety) 
T M 

Agrostis tenuis Sibth. Colonial Bentgrass M M 
Allopecurus pratensis L. Meadow Foxtail S S 
Arrhenatherum elatius 
Beauv. 

Oat Grass M S 

Bouteloua gracilis (H.B.K.) 
Lag. Ex Steud. 

Blue grama M M 

Bromus carinatus Hook. et 
Arm. 

California Brome M M 

Bromus inermis Leyss. Bromegrass, smooth T M 
Bromus marginatus Nees Bromegrass, mountain T M 
Bromus unioloides Willd. Rescue Grass T M 
Buchloe dactyloides (Nutt.) 
Engelm. 

Buffalograss M M 

Chloris gayana Kunth Rhodes Grass T M 
Cynodon dactylon (L.) Pers. Bermudagrass T T 
Dactylis glomerata L. Orchard Grass S S 
Deschampsia caespitosa 
(L.) Beauv.  

California Hairgrass M S 

Deschampsia elongata 
(Hook) Munro ex Benth. 

Slender Hairgrass T M 

Distichlis spicata L. Greene. Saltgrass H H 
Elymus angustus Trin. Altai Wildrye T T 
Elymus canadensis L. Canadian Wildrye T T 
Elymus glaucus Buckl. Blue Wildrye  T M 
Elymus junceus L. Russian Wildrye T T 
Elymus triticoides Buckl. Beardless Wildrye T T 
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Eragrostis sp. Beauv. Love Grass M S 
Eremochloa ophiuroides 
(Munro) Hack. 

Centipedegrass M M 

Festuca arundinacea 
Schreb. 

Tall Fescue T M 

Festuca californica Vasey. California Fescue T M 
Festuca elatior L. Meadow Fescue M M 
Festuca longifolia Thuill. Hard Fescue M M 
Festuca rubra L. Creeping Fescue M M 
Leptochloa  fusca (L.) 
Kunth [syn. Diplachne fusca 
Beauv.] 

Kallargrass T T 

Lolium multiflorum Lam. Annual Ryegrass S S 
Lolium perenne L. Perennial Ryegrass M M 
Melica californica Scribn. California Melic M M 
Muhlenbergia rigens Benth. Deergrass T T 
Panicum antidotale Retz. Panicgrass T M 
Paspalum dilatatum Vasey Dallisgrass S S 
Paspalum notatum Flugge. Bahiagrass M M 
Paspalum vaginatum L. 
(Seashore ecotype) 

Seashore Paspalum H T 

Phalaris arundinacea L. Canarygrass T M 
Phalaris tuberosa L. Harding Grass M M 
Phleum pratense L. Timothy S S 
Poa annua L. Annual Bluegrass S S 
Poa pratensis L. Kentucky Bluegrass S S 
Poa scabrella (Thurb.) 
Benth. 

Pine Bluegrass T M 

Poa trivialis L. Rough Bluegrass S S 
Puccinellia airoides Parl. Alkaligrass H H 
Sorghum sudanense (Piper) 
Stapf. 

Sundangrass M M 

Sporobolus airoides Torr. Alkali Sacaton H H 
Stenotaphrum secundatum 
(Walt.) Kuntze. 

St. Augustinegrass T M 

Zea mays L. Corn M S 
Zoysia japonica Steud. Zoysiagrass M M 
 
(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
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L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.  
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1, 
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.   
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Table 6. Boron tolerance of landscape plant species. 
 
Botanical name Common name Boron tolerance 

based on: 
Tolerance 

rating 
Trees 

 
   

Citrus limon (L.) Burm. f. Lemon  Leaf injury S 
Citrus paradisi Macf. Grapefruit Leaf injury S 
Citrus sinensis (L.) Osbeck Orange Leaf injury S 
Ficus carica L.  Fig kadota Whole plant S 
Juglans regia L. Walnut Leaf injury S 
Persea americana Mill. Avacado Leaf injury S 
Prunus armeniaca L. Apricot Leaf injury S 
Prunus domestica L. Plum Leaf injury S 
Sequoia sempervirens Endl. Coast redwood Leaf injury S(1) 

Shrubs 
 

   

Abelia grandiflora (Andre) Rehd. Glossy Abelia Leaf injury S 
Buxus microphylla Siebold and 
Zucc. 

Japanese 
Boxwood 

Leaf injury T 

Callistemon citrinus (Curits) Stapf Bottlebrush Leaf injury T 
Carissa grandiflora (E.H. Mey) Natal Plum Leaf injury H 
Cordyline indivisa (G. Forest) 
Steud 

Blue Dracaena Leaf injury M 

Elaeagnus pungens Thunb. Thorny 
Elaeagnus 

Leaf injury M 

Euonymus japonica Thunb. Spindle Tree Leaf injury M 
Feijoa sellowiana O. Berg. Pineapple 

Guava 
Leaf injury M 

Ilex cornuta Lindl. and Paxt. Chinese Holly Leaf injury S 
Juniperus chinesis L. Juniper Leaf injury S 
Lantana camara L. Yellow Sage Leaf injury S 
Leucophyllum frutescens (Brtland) 
I.M. Johnst 

Texas Ranger, 
Ceniza 

Leaf injury T 

Ligustrum japonicum Thunb. Wax-leaf privet Leaf injury T 
Mahonia aquifolium (Pursh) Nutt Oregon Grape Leaf injury S 
Nerium oleander L. Oleander Leaf injury T 
Photinia x fraseri Dress Photinia Leaf injury M 
Pittosporum tobira (Thunb.) Ait. Japanese 

Pittosporum 
Leaf injury S 

Platycladus orientalis (L.) Franco Oriental 
Arbovitae 

Leaf injury M 

Podocarpus macrophyllus (Thunb.) 
D. Don. 

Southern Yew Leaf injury T 
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Raphiolepis indica (L.) Lindl. Indian 
Hawthorn 

Leaf injury T 

Rosmarinus officinalis L. Rosemary Leaf injury M 
Syzygium paniculatum Gaertn.  Brush Cherry Leaf injury T 
Viburnum tinus L. Laurustinus Leaf injury M 
Xylosma congestum (Lour.) Merrill Xylosma Leaf injury S 

Grasses 
 

   

Agrostis palustris Huds. Creeping 
Bentgrass 

Growth and leaf 
injury 

T 

Agrostis tenuis Sibth. Highland 
Bentgrass 

Growth and leaf 
injury 

T 

Cynodon dactylon L. Bermudagrass Growth and leaf 
injury 

T 

Festuca arundinacea Schreb. Tall Fescue Growth and leaf 
injury 

T 

Lolium perenne L. Perennial 
Ryegrass 

 Growth and 
leaf injury 

T 

Poa pratensis L. Kentucky 
bluegrass L. 

Growth and leaf 
injury 

S 

Puccinellia distans L. Puccinellia Growth and leaf 
injury 

H 

Zoysia japonica Steud. Japanese 
Lawngrass 

Growth and leaf 
injury 

T 

 
Plant tolerance ratings are based on the critical concentrations of boron in irrigation water 
applied to the root zone that may cause growth reduction or leaf injury.  Sensitive (S): 
Plants may develop severe leaf burn (especially at the leaf tip) by irrigation with water 
containing 1 to 2 mg B L-1.  Moderately tolerant (M): Irrigation with water containing 2 
mg B L-1 may not cause leaf injury, but plants may be severely injured by 4 to 6 mg B L-1 
in irrigation water.  Tolerant (T): Irrigation with water containing 4 to 6 mg B L-1 may 
not cause leaf injury, but plants may be severely injured by 6 to 10 mg B L-1 in irrigation 
water.  Highly tolerant (H): Plants will not be injured by irrigation with water containing 
6 to 10 mg B L-1. 
 
(1) The boron tolerance of coast redwood (Sequoia sempervirens) was tested by overhead 
irrigation involving contact of water with the foliage. 
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Figure 1. Yearly average salinity values (EC) of reclaimed water generated by the South 
Bay Water Recycling facility, City of San Jose, California.  The EC values are relatively 
consistent over the time period from February 1996 to January 2003.  
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Figure 2. The popular shrub Oleander (Nerium oleander) is considered very salt tolerant. 
When sprinkler-irrigated with recycled water containing 600 mg L-1 sodium and 900 mg 
L-1 chloride, oleander shows no symptoms of salt stress.  This species does well under 
recycled water irrigation with no extra management required unless other environmental 
stress factors are involved such as poor drainage leading to waterlogged soil. 
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Figure 3. Red Apple Iceplant (Drosanthemun hispidum) is one of several groundcover 
species used in California landscapes that are considered very salt tolerant. These plants 
were sprinkler-irrigated with recycled water containing 200 mg L-1 sodium and 200 mg 
L-1 chloride. The plants show no salt stress symptoms and may even benefit from 
nutrients in the recycled water.   
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Figure 4. Indian Hawthorn 
(Rhaphiolepis indica) is tolerant 
to salt spray and soil salinity.  
This species does not require 
extra management input when 
irrigated with recycled water.  
Even after several years in a 
landscape sprinkler-irrigated 
with recycled water containing 
200 mg L-1 sodium and 300 mg 
L-1 chloride, Indian Hawthorn 
plants show no signs of salt 
stress (upper left).  If the salt 
concentration in the irrigation 
water increases to 600 mg L-1 
sodium and 900 mg L-1 chloride 
Indian Hawthorn leaves can 
show scorch-like symptoms at 
the tips of the leaves (below 
left).  
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Figure 5. Cork Oak is moderately 
tolerant to salt spray.  With 
appropriate management of recycled 
irrigation water containing less than 
200 mg L-1 sodium and less than 300 
mg L-1 chloride, cork oak may not 
show any signs of salt stress.  In 
California’s Central Valley, however, 
cork oak may exhibit some foliar 
chlorosis by the end of the dry season 
in the fall (left).  Overhead irrigation 
during these hot dry days may 
contribute to these symptoms but they 
are usually not serious. 
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Figure 6. Liquidambar 
(Liquidambar styraciflua) is 
considered a salt sensitive 
species.  When sprinkler-irrigated 
with recycled water containing 
200 mg L-1 sodium and 300 mg 
L-1 chloride, liquidambar leaves 
become chlorotic and develop 
scorch-like symptoms along the 
margins (left).  These sodium and 
chloride levels are in the upper 
range of concentrations found in 
most recycled waters.  Drip 
irrigation with recycled water 
containing the identical sodium 
and chloride concentrations may 
not induce salt stress symptoms 
on liquidambar leaves if the soil 
salinity remains below 2 dS·m-1.  
Other stress factors such as 
drought, heat or poor drainage 
can, however, make these plants 
more susceptible to salt stress. 
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Figure 7. Heavenly Bamboo 
(Nandina domestica) is 
considered a salt sensitive 
species.  Overhead irrigation with 
recycled water containing 200 mg 
L-1 sodium and 300 mg L-1 
chloride results in foliar chlorosis 
that progresses to a reddish color 
along leaf margins (left).  To 
prevent such damage, recycled 
water irrigation should be 
restricted to ground level and soil 
salinity should be monitored and 
maintained below 2 dS m-1.  
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Figure 8. Silk tree 
(Albizia julibrissin) is 
considered a salt 
sensitive species.  
Overhead irrigation with 
recycled water 
containing 200 mg L-1 
sodium and 300 mg L-1 
chloride results in 
chlorosis and light 
brown necrosis on the 
tips of leaflets of the 
compound pinnate 
leaves (left).  
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Figure 9. Cornelian Cherry 
(Cornus mas) is considered 
a salt sensitive species. 
Overhead irrigation with 
recycled water containing 
200 mg L-1 sodium and 300 
mg L-1 chloride results in 
foliar necrosis that 
progresses from the tips and 
margins of the leaves (left) 
and may extend to entire 
leaf blades. To prevent such 
damage, recycled water 
irrigation should be 
restricted to ground level 
and soil salinity levels 
should be maintained below 
2 dS m-1.  
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Figure 10. Ginkgo tree (Ginkgo 
biloba) is considered a salt 
sensitive species.  Overhead 
irrigation with water containing 
200 mg L-1 sodium and 300 mg 
L-1 chloride results in chlorosis 
of leaf blades and necrosis of 
leaf margins. 
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Figure 11. In general, roses are very 
sensitive to salt damage.  Overhead 
irrigation with water containing 200 
mg L-1 sodium and 300 mg L-1 

chloride results in leaf symptoms 
such as those shown at left.  
Scorch-like symptoms on rose 
leaves begin at the tips of the leaves 
and may expand to involve entire 
leaflets.  Salt sensitive landscape 
plants like roses are not 
recommended for recycled water 
irrigation.  If irrigation with 
recycled water cannot be avoided, 
water should be applied on the soil 
surface or with a drip irrigation 
system.  In addition, soil salinity 
levels should be monitored and 
maintained below 2 dS m-1.   
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Figure 12. Rockspray 
Cotoneaster (Cotoneaster 
microphylla) is moderately 
salt tolerant and often does 
well under recycled water 
irrigation in the spring and 
over the summer months.  
When sprinkler-irrigated with 
water containing 200 mg L-1 
sodium and 300 mg L-1 
chloride, this species may 
start to show symptoms of 
chlorosis in the fall when salt 
accumulation in leaves 
becomes high (left).  
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Figure 13. Sprinkler irrigation 
of salt sensitive landscape 
plants should be kept below 
the plant canopy to avoid or 
reduce wetting of the foliage.  
Severe damage occurred to 
the lower leaves of this 
Chinese Pistache (Pisticia 
chinesis) irrigated with 
recycled water due to direct 
contact of salt on the leaves 
(upper left).  Close-up view of 
lower leaves on Chinese 
Pistache irrigated with 
recycled water containing 
approximately 150 mg L-1 

sodium and 300 mg L-1 

chloride.  Necrotic areas 
developed where the recycled 
water came in direct contact 
with the leaves (lower left). 
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Figure 14. Cultivars of the coast redwood (Sequoia sempervirens) show 
different levels of tolerance to irrigation with recycled water in the 
landscape.  The variety ‘Aptos Blue’ shows leaf chlorosis and limited 
new growth on young branches (left).  The variety ‘Los Altos’ shows 
only slight chlorosis and young branches are actively growing (right). 
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Figure 15. Most native grass 
species used in California 
landscapes are perennial and 
naturally retain mature brown 
leaves and flower stalks such as 
those shown at left for salt 
tolerant deergrass 
(Muhlenbergia rigens).  This is 
often considered a desirable 
characteristic for ornamental 
grasses.  Grass species in the 
salt tolerant and very tolerant 
categories can do well under 
recycled water irrigation with 
no extra management input 
provided no other unfavorable 
environmental stress factors are 
involved.   
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Figure 16. Most turfgrass species are salt tolerant or moderately salt 
tolerant.  Mowing periodically removes salt with the clippings thereby 
making the turfgrass more tolerant to continued irrigation with recycled 
water.  The tall fescue (Festuca arundinacea) turf pictured above has 
been irrigated with recycled water containing approximately 200 mg L-1 
sodium, 300 mg L-1 chloride, 30 mg L-1 nitrogen, and 4 mg L-1 
phosphorus for two years.  In the time since the turf was established from 
sod, no fertilizer application was needed and the turf was healthy and 
provided a dense turf surface.  Turfgrass species in the salt sensitive 
category such as annual ryegrass (Lolium multiflorum), annual bluegrass 
(Poa annua) and Kentucky bluegrass (Poa pratensis) are not 
recommended for recycled water irrigation.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Non Potable Water Survey 



Summary of Responses to Non-Potable Water Program Questionnaire 
 
System 
Characteristic 

City of 
Chino Hills 

City of 
Atascadero 

Central 
Contra 
Costa 
Sanitation 

El Dorado 
Hills 

City of 
Livermore 

City of 
Roseville 

City of 
Mission 
Viejo 

City of Ripon

Type of Water Reclaimed 
Wastewater 

Reclaimed 
Wastewater 

Reclaimed 
Wastewater 

Reclaimed 
Wastewater 

Reclaimed 
Wastewater

Reclaimed 
Wastewater 

Reclaimed 
Wastewater 

Untreated 
Groundwater 

System 
Capacity 

6,200 ac-
ft/yr 

0.8 MGD 3.5 MGD 8 MGD 6.5 MGD 5-6 MGD 5-6 MGD 2100 GPM 

Use 1 P, C, S, RC, 
GC 

GC P, C, S, RC, 
GC 

P, C, S, RC, 
GC, RD 

P, C, S, 
RC, GC 

P, C, S, RC, 
GC, I 

P, C, S, RC, 
GC,  

P, C, I 

Started 2001 1998 1994 1997 1994 1997 2002  
Treatment By Others Mound 

System 
By Others Tertiary Tertiary Tertiary Tertiary None 

Plant List No No No No No No No No 
Adverse 
Impacts  

None No No No Yes – 
Minor 

No No Yes  

Public 
Acceptance 

Yes Yes Yes Yes Yes Yes Yes Yes 

Regulation 
Difficulty 

No  No No No No No No No 

 

                                                 
1   P – Parks, C – Commercial landscaping, S – School landscaping, RC – Roadside corridor, GC – Golf course, RD – Residential developments, I - Industrial  



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _City of Atascadero (805) 461-5000 
Contact/Title   Mark Markwort  Associate Engineer 
Location   Atascadero, California  
Type of Water  Treated wastewater sent to a mound system to percolate into aquifer 
System Capacity  .8mgd  (mgd or ac-ft/yr) 
Use  Golf course 
How long has program been in operation?  ___________9 years______________ 
 
Comments 
 
 
Water Delivery 
 
Pipe sizes and locations  _______________________________________________ 
Storage  ________________________Volume____ 
Operating Pressures  _.  Zones __ 
Disinfection  _  None 
Comments: Not a whole lot of info from this city as they have a very small system 
that supplies only one golf course. 
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______No___________ 
Have problems occurred with landscaping due to water quality issues?  __  
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?_____________ 
Use of consultant/advisor on plant selections?  _____No 
 



Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _____. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?     
 
 
Final Thoughts  (i.e. always …, never…, etc.) 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _City of Chino Hills/Inland Empire Utilities Agency (909) 364-2854 
Contact/Title   Mike Maestas Public Works 
Location   Chino Hills California 
Type of Water  Reclaimed Tertiary Treatment 
System Capacity  6200 ac-ft/yr  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping,  Schools  Streetscapes  HOA 
Groups common grounds. Golf course Recharge Chino Basin Aquifer 
How long has program been in operation?  ___Approx 6-8 years __________ 
 
Comments: Chino Hills receives their recycle water from Inland Utilities along with 
the City of Chino.  
 
 
Water Delivery 
 
Pipe sizes and locations Varies due to demand  
Storage  ______________________   Volume  _________________ 
Operating Pressures  __________________ Disinfection  _  UV 
Comments:  
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______No___________ 
Have problems occurred with landscaping due to water quality issues?  __  
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments:.l 
________________________________________________________________________
________________________________________________________________________
________________________________________________________ 
 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?  ____________ 
Use of consultant/advisor on plant selections?  _____No 
 



Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _Unknown because the city purchases the water from 
Empire at  The wholesale rate and the must add their cost for O&M plus 
profits.____ How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Yes 
 
 
Final Thoughts  (i.e. always …, never…, etc.)   Some of the info was not readily 
available because of the unusual way of purchasing from a wholesale contract.  



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _Central Contra Costa Sanitation District (925) 229-7370 
Contact/Title   Melody Labella Recycle Water Engineer 
Location   Contra Costa California 
Type of Water  Reclaimed Tertiary TreatmentTitle 22 
System Capacity  3.5 mgd  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping,  Schools  Streetscapes common 
grounds. Golf course City of Concord for their Recycle water uses 
How long has program been in operation?  ___13 years____________________ 
 
Comments: Central Contra Costa Sanitation District contracts with the City of 
Concord  to supply their use for recycle water. 
 
 
Water Delivery 
 
Pipe sizes and locations Varies due to demand  
Storage  1 million gal Clear well     Volume___________ 
Operating Pressures  __________Disinfection  UV after filtration Sodium Hypo 
chlorate   
Comments:  
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______yes___________ 
Have problems occurred with landscaping due to water quality issues?  No__  
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments: The city has had no problems with water quality issues at this time.  
 
 
 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?   No 
 Use of consultant/advisor on plant selections?  _____No 
 



Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _Somewhat____. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Yes 
 
 
Final Thoughts  (i.e. always …, never…, etc.) __They said they look for a 
payback in 15 years as they front all of the hook up fees for new customer based on 
volume use of each new customer This is their best estimate for being cost effective..   



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _El Dorado Hills (916)933-6920 
Contact/Title   Shane Jiang Environmental Compliance Manger 
Location  El Dorado Hills California 
Type of Water  Reclaimed Tertiary TreatmentTitle 22 
System Capacity  8 mgd  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping,  Schools  Streetscapes  common 
grounds. Golf course Residual landscaping front and rear yards 
How long has program been in operation?  ___10 years____________________ 
 
Comments: El Dorado Irrigation District(EID) has two separate wastewater 
treatment plants. One at Deer Creek (5 mgd) and El Dorado hills (3 mgd) peak hour 
flows.They request irrigation hours between 9:00 PM thru 6:00 AM  They do allow 
additional irrigation in public areas with direct supervision being present on site to 
monitor access to these areas. 
 
 
 
 
Water Delivery 
 
Pipe sizes and locations Varies due to demand  
Storage 4 million gal. ___   Volume  _Four 1 mg storage tanks_amd a 73 mg 
secondary pond_______________ 
Operating Pressures  _45-165 psi in the street     Zones_____12_____________ 
Disfection  _Hypochlorite and liquid chlorine   
Comments: All golf courses have storage ponds on site that receives reclaimed water 
during days and then will pump out of them for irrigation during evening hours. 
One of the two treatment plants  use  chlorine and the second uses UV disinfection. 
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______yes___________ 
Have problems occurred with landscaping due to water quality issues?  No__  
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments: The district has had no problems with water quality issues at this time.  
 



 
 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?   No 
 Use of consultant/advisor on plant selections?  _____No 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  __yes___. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Customers are charge $0.59 per 
100 cu ft vs $.0.89 per 100 cu.ft.for potable water 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Yes 
 
 
Final Thoughts  (i.e. always …, never…, etc.) __Shane said he would be 
happy to give a tour of their facilities  The district has all new developments that can 
hook to the system do so and install infrastructure along with the potable system. 
After  units are sold and move in all irrigation both front and back yard must be 
hooked to the recycle water. The customer has no choice they must use recycle 
water and this is stated in their grant deed and acknowledge at the close of escrow.  
See EID web site for design and inspection criteria  for landscaping. 
_____________________________________________________________________ 
._______________________________________________________________________
________________________________________________________________________
_______________________________________________________________________ 



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _City of Livermore (925)960-8100  
Contact/Title   Dean Atkins Recycle Water Coordinator 
Location   Livermore California 
Type of Water  Reclaimed Tertiary Treatment 
System Capacity  6.5 mgd  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping,  Schools  Streetscapes  HOA 
Groups common grounds. Golf course 
How long has program been in operation?  ___13 years____________________ 
 
Comments: The City requires one designated contact person for each site for 
training in the use of recycled water. This could be a site superintendent. 
Parks Director. HOA site supt. Landscape contractor etc. for training.  
 
 
 
 
Water Delivery 
 
Pipe sizes and locations Varies due to demand  
Storage  1.8 million gal. storage tank____   Volume  _________________ 
Operating Pressures  _110 to 140 psi Disinfection  _  UV 
Comments: City has small storage facilities however they will do the majority of 
their treatment and pumping during evening hours when demand is at its peak 
through the night 
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______No___________ 
Have problems occurred with landscaping due to water quality issues?  __Some – do to 
high salinity____________ 
 
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments: The city has had some problems with the local grape community because 
of the elevated level of salt. They are researching the problem, if no solution is found 
the growers may switch back to domestic water. The golf course has to inject 



gypsum on occasion also due to higher salt levels.l 
________________________________________________________________________
________________________________________________________________________
________________________________________________________ 
 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?  __Yes for salts, 
check Western Sunset Landscape Book for salt tolerant vegetation. _ 
Use of consultant/advisor on plant selections?  _____No 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _____Yes,The city charges 20% less for the reclaimed 
water. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Yes 
 
 
Final Thoughts  (i.e. always …, never…, etc.) 
________________________________________________________________________
__ 
The city did say they ran into public resistance when they wanted to inject some 
reclaim water back into the aquifer   After several meeting and hearings this plan 
was abandoned. 
________________________________________________________________________
________________________________________________________________________
______________________________________________________________________ 



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _City of Ripon    209-599-2108 
Contact/Title   Ted Johnson, Public Works Director 
Location   Ripon, California  
Type of Water  Untreaded ground water, does not meet potable standards 
System Capacity  2100 gpm  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping, co-generation 
How long has program been in operation?  _______________________________ 
 
Comments:Co-generation plant. May change to domestic water system due to high 
total dissolve solids.  (tds) .  TDS running 500 to 600 mg/l. Potable runs 400 mg/l  
 
Water Delivery 
 
Pipe sizes and locations  _______________________________________________ 
Storage  __1/2 million gallons underground tank____   Volume  _________________ 
Operating Pressures  _10 psi below domestic treated services. Which average 40 – 50 
psi.  Zones __1 
Disinfection  _  None 
Comments:City of Ripon has two wells that do not meet nitrate levels as per State 
Regulations.  Now they use it for their non potable water system.  These wells 
produce 1600 gpm. The other 500 gpm comes from a well near the closed Nestle 
Food Factory which has water contamination and is being stripped out and they 
supplied to the non potable water system. 
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______No___________ 
Have problems occurred with landscaping due to water quality issues?  __Some – do to 
high salinity____________ 
 
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 



Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?  __Yes for salts, 
check Western Sunset Landscape Book for salt tolerant vegetation. _ 
Use of consultant/advisor on plant selections?  _____No 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _____Yes, They are able to pass along the savings from 
the 500 gpm well do to cost being absorbed by the Nestle clean up company. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No, because the City was aware that 
they could not use the other two wells because of the high nitrate levels.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Ted Johnson stated the City of Patterson 
staff would be welcome anytime.  
 
 
 
Final Thoughts  (i.e. always …, never…, etc.) 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 



Non Potable Water System 
Program Survey 

 
General 
 
Agency/District  _City of Roseville (916)746-1812 
Contact/Title   Brian Buchanan Sr. Engineer 
Location   Roseville California 
Type of Water  Reclaimed Tertiary TreatmentTitle 22 
System Capacity  5-6 mgd  (mgd or ac-ft/yr) 
Use  Parks, landscaping, commercial landscaping,  Schools  Streetscapes  common 
grounds. Golf course Co Generation 
How long has program been in operation?  ___10 years____________________ 
 
Comments: The city has four pumping stations, one four each zone. They request 
irrigation hours between 9:00 PM thru 6:00 AM  They do allow additional 
irrigation in public areas with direct supervision being present on site to monitor 
access to these areas. 
 
 
 
 
Water Delivery 
 
Pipe sizes and locations Varies due to demand  
Storage  4 million gal. ___   Volume  _________________ 
Operating Pressures  _30 - 70 psi in the street     Disinfection  _Hypochlorite and liquid 
chlorine   
Comments: All golf courses have storage ponds on site that receives reclaimed water 
during days and then will pump out of them for irrigation during evening hours. 
One of the two treatment plants that use liquid chlorine is in the process of 
upgrading to UV disinfection. 
 
 
Water Quality 
 
Is water quality consistent?  ____________Yes___________ 
Is water treated prior to delivery?  _______yes___________ 
Have problems occurred with landscaping due to water quality issues?  No__  
Salinity __________________ 
Boron  _____N/A______________ 
pH  ________N/A____________ 
Alk  ________N/A____________ 
 
Is a general physical/general mineral analysis available? Yes 
 
Comments: The city has had no problems with water quality issues at this time.  
 
 



 
Plants, Trees, and Groundcover 
 
Is there an established plant list (either acceptable or not acceptable)?    No 
Any history of adverse impact to landscaping from non-potable water?   No 
 Use of consultant/advisor on plant selections?  _____No 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
Cost 
 
Is the program cost effective?  _____Roseville is reexamining  their rates at this time 
because they are only recouping 50% of there costs as of now. 
How much does it cost to deliver water? (i.e. $/ac-ft)   Info unavailable 
Is the program expensive to operate and maintain?    Normal operating and 
preventative maintenance cost. 
Where there any hidden costs that you didn’t expect?  _____No 
 
 
Other Information   
 
Was Public acceptance an issue?     No 
Are Health Department regulations difficult?   No.  
Master Plan available?    Yes 
Design/Construction/Operation Standards?    Yes 
Can City Staff visit and see the system?    Yes 
 
 
Final Thoughts  (i.e. always …, never…, etc.) __Brian said he would be 
happy to give a tour of their facilities 
______________________________________________________________________ 
._______________________________________________________________________
________________________________________________________________________
_______________________________________________________________________ 



CITY OF PATTERSON - POTENTIAL IRRIGATION SITES

TYPE TOTAL 
ACRES

FEET/ 
ACRE/MO

ACRE 
FEET/M

O

ACRE 
FEET/YR

BASIN        1.30 1.2 1.5 18.3

BASIN        2.40 1.2 2.8 33.7

BASIN        1.86 1.2 2.2 26.1

PARK        1.21 1.2 1.4 17.0

BASIN        2.49 1.2 2.9 34.9

BASIN        2.80 1.2 3.3 39.3

BASIN        3.30 1.2 3.9 46.3

PARK      12.46 1.2 14.6 174.9

TOTAL 32.5 390.6

3800 gpm needed for buildout

NO. NAME OF SITE

10 AUTUMN ROYAL       76,320     104,544 

8 GOLDEN AMBER PARK

14 BLENHEIM PARK       33,000       52,800 

12 SUNGLOW PARK       69,000       81,000 

SHRUB 
SQ. FT.

TOTAL SQ. 
FT.

TURF SQ. 
FT.

52 SPORTS PARK(DEVELOPED)     540,720 

38 BASIN II MEADOW RUE     116,068 

39 BASIN IV MUSTANG CLOVER     143,448 

36 BASIN III CAMAS LILY       99,000     108,320 

        5,900     121,968 

           300     143,748 

    542,720         2,000 

      28,224 

      12,000 

      19,800 

        9,320 



NO. ITEM UNIT OF ESTIMATED UNIT PRICE ITEM TOTAL
MEASURE QUANTITY (IN FIGURES)(IN FIGURES)

1 CONSTRUCTION AREA SIGNS LS 1 $11,000 $11,000

2 TRAFFIC CONTROL SYSTEM LS 1 $40,000 $40,000

3 WATER POLLUTION CONTROL PLAN LS 1 $5,000 $5,000

4 CONSTRUCTION SITE MANAGEMENT LS 1 $7,000 $7,000

5 AGGREGATE BASE TON 226 $32.00 $7,232

6 ASPHALT CONCRETE TON 238 $150.00 $35,700

7 POTABLE WATER SYSTEM 8" PVC PIPELINE (CLASS 150) LF 219 $50.00 $10,950

8 NON-POTABLE WATER SYSTEM 10" PVC PIPELINE (CLASS 150) LF 3904 $75.00 $292,800

9 NON-POTABLE WATER SYSTEM 10" PVC PIPELINE (CLASS 200) LF 80 $85.00 $6,800

10 NON-POTABLE WATER SYSTEM (10" GATE VALVE) EA 9 $2,500.00 $22,500

11 NON-POTABLE WATER SYSTEM (2" COMBINATION AIR AND VACUUM VALVE) EA 1 $3,500.00 $3,500

12 NON-POTABLE WATER SYSTEM (BLOW OFF VALVE ASSEMBLY) EA 2 $1,000.00 $2,000

13 NON-POTABLE WATER SYSTEM (2" HDPE - TRENCH INSTALLATION) EA 496 $25.00 $12,400

14 NON-POTABLE WATER SYSTEM (2" WATER METER) EA 5 $1,000.00 $5,000

15 NON-POTABLE WATER SYSTEM (2" BACK-FLOW PREVENTER) EA 4 $3,000.00 $12,000

16 BORE AND JACK (18" CASING PIPE W/ 10" CARRIER PIPE AT SALADO CREEK) LF 171 $640.00 $109,440

17 BORE AND JACK (18" CASING W/ 10" CARRIER AT SPERRY AVENUE) LF 205 $700.00 $143,500

18 BORE AND JACK (CASING SPACERS) EA 62 $200.00 $12,400

19 HORIZONTAL DIRECTIONAL DRILLING (2" HDPE AT BLENHEIM PARK) LF 148 $50.00 $7,400

20 HORIZONTAL DIRECTIONAL DRILLING (2" HDPE AT DETENTION BASIN D3A) LF 95 $50.00 $4,750

The following quantities and opinion of costs have been prepared by the firm of GDR Engineering, Inc., are approximate only, and are based 
on quantities taken from unapproved preliminary plans. The opinion of probable construction cost is made on the basis of unit costs 
obtained from previous project bid prices.  Because GDR, Inc. has no control over the cost of labor, materials, equipment or of the 

contractor's method of determining prices, or over competitive bidding, market conditions, or inflation GDR, Inc. does not guarantee that the 
proposals, bids or construction costs will  not vary from the preliminary opinion of probable construction costs as shown.                

GDR Project No. 13007

PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COST
PHASE III NON-POTABLE WATER SYSTEM PROJECT

CITY OF PATTERSON, CA

October 8, 2013

CONTRACT NO.

Page 1 of 2 13007_ESTIMATE_10-15-13_JJM_.XLS



NO. ITEM UNIT OF ESTIMATED UNIT PRICE ITEM TOTAL
MEASURE QUANTITY (IN FIGURES)(IN FIGURES)

21 HORIZONTAL DIRECTIONAL DRILLING (2" HDPE AT CAYMUS LILLY PARK) LF 90 $50.00 $4,500

22 CORROSION CONTROL (INVESTIGATION - IN-SITU SOIL RESISTIVITY) EA 2 $2,000.00 $4,000

23 CORROSION CONTROL (INVESTIGATION - SOIL CHEMICAL ANALYSIS) EA 1 $3,000.00 $3,000

24 CORROSION CONTROL (SYSTEM DESIGN) EA 1 $3,000.00 $3,000

25 CORROSIONS CONTROL (TEST STATION) EA 2 $1,000 $2,000

26 CORROSIONS CONTROL ( GALVANIC ANODES) EA 6 $1,000 $6,000

27 LEAD COMPLIANCE PLAN LS 1 $3,000 $3,000

28 TRANSPLANT TREE EA 1 $800 $800

29 NON-POTABLE WATER SYSTEM (WARNING SIGN (ONE POST)) EA 12 $500 $6,000

30 SLURRY SEAL SF 11428 0.70 $8,000

$791,672

$79,167

$870,839

Subtotal Construction Cost

10% Contingencies

Total Construction Cost
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7/17/2014

Reduced Energy Usage Benefit
Existing Energy Proposed Energy

ID Customer
Pressure 
Zone

Demand (AFY)
Demand 
GPM

TDH, FT HP kWh/Year Well Source TDH, FT HP kWh/Year
Energy Reduction 

kWh/Year
8 Golden Amber Park 1 18.3 11 498 2.2 19,279 4 433 1.9 16,750 2,530

10 Autumn Royal 1 33.7 21 498 4.1 35,504 4 433 3.5 30,845 4,658
12 Sunglow Park 1 26.1 16 498 3.1 27,497 Keystone 286 1.8 15,779 11,718

14 Blenheim Park 1 17 11 498 2.0 17,910 Keystone 286 1.2 10,277 7,632

36 Basin III Camas Lily 2 34.9 22 578 4.9 42,670 Keystone 286 2.4 21,099 21,571

38 Basin II Meadow Rue 2 39.3 24 578 5.5 48,049 4 433 4.1 35,971 12,078

39 Basin IV Mustang Clover 2 46.3 29 578 6.5 56,608 4 433 4.8 42,378 14,230
52 Sport Park 1 174.9 109 498 21.0 184,261 4 433 18.3 160,084 24,177

391 431,777 333,183
Annual Savings 

kWh/Year 98,595

Assumptions 1,106 853
efficiency (%) 65%
Run Time (hrs) 8760 assuming 24/7 for a whole year Lifespan (years) 40 3,943,782
Pressure Zone 2 HWL 200 FT
Pressure Zone 1 HWL 120 FT
TDH for Pump to Zone 2 80 FT

Note:

1 of 3



7/17/2014

Reduced Greenhouse Gas Emission Benefit
GHG Current GHG with Project GHG Reduction lbs of CO2/Year = [kwH/AF]*0.724

ID Customer lbs of CO2/Yr
Metric Ton 
CO2/Year

Metric Ton for 
Project Life

lbs of CO2/Yr
Metric Ton 
CO2/Year

Metric Ton for 
Project Life

lbs of CO2/Yr
Metric Ton 
CO2/Year

Metric Ton for 
Project Life

8 Golden Amber Park 13,958 7 279 12,127 6 243 1,831 1 37
10 Autumn Royal 25,705 13 514 22,332 11 447 3,373 2 67
12 Sunglow Park 19,908 10 398 11,424 6 228 8,484 4 170

14 Blenheim Park
12,967

6 259
7,441

4 149 5,526 3 111

36 Basin III Camas Lily 30,893 15 618 15,276 8 306 15,617 8 312

38 Basin II Meadow Rue
34,788

17 696
26,043

13 521 8,745 4 175

39 Basin IV Mustang Clover 40,984 20 820 30,682 15 614 10,302 5 206
52 Sport Park 133,405 67 2,668 115,901 58 2,318 17,504 9 350

Totals 312,607 156 6,252 241,224 121 4,824 71,382 36 1,428

Notes: lbs of CO2/Year = [kwH/AF]*0.724
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7/17/2014

Existing Potable/Non Potable Water

Existing PW Wells

Well Year Built Depth (FT) Screens (FT) Flow gpm)
2 1947 360 170‐356 750
5 1986 565 390‐565 1400

6 1994 365
340‐390
444‐460

1000

7 1999 597 342‐597 1400

8 2004 470
340‐390
444‐460

1000

9 2009 480 320‐470 850
11 2007 540 320‐450 1200

498

Existing Non‐Potable Wells
Well Year Built Depth (FT) Screens (FT) Flow gpm)

4 1971 433 170‐356 750
Keystone 2011 286 176‐272 1200

Source: City of Patterson 2010 Urban Water Management Plan, Table 4‐2, Page 4‐9

Weighted  Depth
Based on Flow, FT

3 of 3
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Professional Judgment 

 

Part I Introduction  

1.1 Overview 
The California Climate Action Registry created this General Verification Protocol to provide 
California Registry-approved verifiers with clear instructions for executing a standardized 
approach to the independent verification of greenhouse gas (GHG) emissions baselines and 
annual emissions reported by California Registry participants. This standardized approach 
defines a verification process that promotes the relevance, completeness, consistency, 
accuracy and transparency of emissions data reported to the California Registry. While this 
Protocol is written for verifiers, California Registry participants who are interested in 
understanding and preparing for the verification process may also find it useful.   

This Protocol is intended to be used in combination with the California Registry’s General 
Reporting Protocol and web-based calculation and reporting tool (CARROT—Climate Action 
Registry Reporting Online Tool). Approved verifiers will verify participants’ GHG 
emissions reports to the standards of the California Registry’s General Reporting 
Protocol, and sector-specific protocols using the process outlined in this General 
Verification Protocol.   

At a minimum, each emissions report must contain all of an entity’s emissions of CO2 in the 
state of California for a calendar year, reported in five categories: indirect emissions from 
purchased electricity, imports of steam, district heating/cooling, and direct emissions from 
mobile combustion, stationary combustion, manufacturing processes, and fugitive emissions. 
Where a participant is reporting their U.S. emissions, the report must contain all of their 
emissions nationally. Starting with the fourth year of reporting, each emissions report must 
contain all emissions of all six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6).   

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. For instance, this could include information about 
a company’s environmental goals, programs, policies, etc. Participants may also choose to 
report other indirect emissions, like business travel or employee commuting. In the emissions 
reports, optional information will be clearly distinguished from information that is verified. 

Activities for each specific verification will differ based on the length and complexity of a 
participant’s emissions report, but the verification process will include at least the following 
steps:   

• Case-by-case evaluation of Conflict of Interest 

• Scoping and planning a participant’s verification activities 

• Conducting verification activities 

1. Identifying emissions sources 

2. Reviewing methodologies and management systems 

3. Verifying emission estimates 

• Preparing a participant’s Verification Report and Verification Opinion 
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• Submitting a participant-authorized electronic Verification Form and 
Verification Activity Log to the California Registry via CARROT 

Upon completion of the above steps, the California Registry will review the emissions report 
before accepting a participant’s verified emissions report into its emissions database. This 
process is repeated every year of an organization’s participation in the California Registry. 

To help decrease the potential for conflict of interest between a verifier and a participant, a 
verifier can verify the same participant for a maximum of six consecutive years. After six 
years, a participant must choose another verifier for at least three years. After that time, the 
original verifier would again be eligible to verify the participant’s emissions for up to six 
consecutive years.   

The California Registry assumes that the verifiers will use their best professional judgment 
when conducting verification activities. 

1.2 Organization of this General Verification Protocol 
This General Verification Protocol is divided into four parts which outline the necessary steps 
a verifier must follow to initiate and complete the verification of a participant’s emissions 
report.   

Part I, Introduction (this section), provides a brief overview of the purposes and 
requirements of the verification process, describes the principles of verification, highlights 
important definitions, and answers some key questions. 

Part II, Preparing for Verification, focuses on activities that take place prior to beginning 
verification activities, including bidding for a contract with participants, determining conflict of 
interest, negotiating a contract with participants, providing required notifications, and 
designing appropriate verification activities for each participant. 

Part III, Core Verification Activities, provides guidance on conducting the primary activities 
that the verifier will complete, including:  identifying sources, reviewing management systems 
and methodologies, and verifying emission estimates.   

Part IV, Completing the Verification Process, covers procedures for completing the 
verification process including: preparing a Verification Report and Verification Opinion, 
completing the Verification Form to submit a participant’s verified data to the California 
Registry, and recording and retaining proper records.   

1.3 Principles of Verification 
The purpose of verification is to provide an independent review of data and information being 
submitted to the California Registry to ensure that they meet minimum quality criteria. To 
fulfill this purpose, the independent verification process maintains the criteria of 
completeness, consistency, accuracy, comparability and transparency as its underlying 
principles.   

Relevance. Verification should ensure that GHG inventories submitted to the California 
Registry appropriately reflect the GHG emissions of the entity and include emissions 
information produced in accordance with the program rules on defining reporting boundaries 
and sources. 
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Completeness. Verification should ensure accounting of all material GHG emissions 
sources and activities within the specified scope of the participant’s inventory (a minimum of 
95%).  Baseline and annual emissions results should include all sources for which the 
participant is responsible.   

Consistency. An emissions report should allow for meaningful comparison of emissions 
performance over time and across similar organizations. Independent verification should 
ensure that consistent methodologies and measurements are used between the baseline 
results and annual emissions results. Additionally, changes to participant emission baselines 
are verified to ensure appropriate comparisons.  

Accuracy. Entity-wide reported data should be within the materiality threshold of 5% of the 
verifier’s estimate of total emissions. Calculations and estimates need to be as accurate as 
possible to prevent material errors.   

Transparency. Verification should be a transparent exercise. The data used for verification 
and the verification activities should be clearly and thoroughly documented to allow for 
outside review by the California Registry or potential review by the State of California (the 
State) in the context of overseeing verification activities. 

1.4 Verification Principles and Definitions 

1.4.1 Verification Standard 

Verifiers must verify participants’ GHG emissions reports against the California Registry’s 
General Reporting Protocol using the process outlined in this General Verification Protocol. If 
a participant is reporting process or fugitive emissions, a separate industry-specific protocol 
may also be used and cited, where available. Some participants may wish to use their GHG 
emissions report for additional purposes such as registering in another registry, participating 
in emissions trading schemes, crediting programs, etc., and thus may add additional 
standards for verification.   

1.4.2 Minimum Quality Standard 

A verified emissions report submitted to the California Registry must be free of material 
misstatements, achieving a level of at least 95% accuracy. It is possible that during the 
verification process, differences will arise between the emissions totals estimated by 
participants and those estimated by verifiers. Differences of this nature may be classified as 
either material (significant) or immaterial (insignificant). A discrepancy is considered to be 
material if the overall reported emissions differ from the overall emissions estimated by the 
verifier by 5% or more. A difference is immaterial if it is less than 5%.   

1.4.3 Reporting Uncertainty vs. Inherent Uncertainty 

When evaluating participants’ emissions reports, verifiers are to determine if the reporting 
uncertainty (vs. the inherent uncertainty) is less than the minimum quality standard.   

Reporting uncertainty entails the mistakes made in identifying emissions sources, managing 
data or information, and calculating GHG emissions. Inherent uncertainty refers to scientific 
uncertainty associated with measuring GHG emissions. The California Registry is aware that 
there is inherent uncertainty in emissions factors and measurement of activity data through 
metering and instrumentation (even after the calibration of meters and other data collection 
methods are verified as accurate), but determining scientific accuracy is not the focus of the 
California Registry or its General Reporting Protocol.  
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1.5 Professional Judgment 
Approved verifiers must verify participants’ GHG emissions reports against the California 
Registry’s General Reporting Protocol using the process outlined in this General Verification 
Protocol.  The California Registry asks verifiers to use their professional judgment when 
executing the verification activities described in this General Verification Protocol. The 
purpose of the verifier approval process is to find verification firms that demonstrate, through 
their staff’s professional qualifications and relevant GHG experience, their ability to render 
sound professional judgments about GHG emissions reports.   

Application of a verifier’s professional judgment is expected in the following areas: 

• Implementation of verification activities with appropriate rigor for the size and 
complexity of a participant’s organization and with regard to the uncertainty of 
calculations associated with the participant’s emissions sources; 

• Review of the appropriateness of a participant’s GHG emissions tracking, monitoring, 
and management systems for providing information to the California Climate Action 
Registry; 

• Evaluation of participant compliance with the California Registry’s General Reporting 
Protocol; 

• Assessment of methods used for estimating emissions from sources for which the 
General Reporting Protocol does not provide specific guidance, such as process and 
fugitive emissions, and indirect emissions from sources other than electricity, 
imported steam, district heating/cooling; and 

• Appraisal of assumptions, and estimation methods and emission factors that are 
selected as alternatives to those provided in the General Reporting Protocol.   

The General Verification Protocol and training provided by the California Registry are 
intended to explain to the verifier the California Registry’s guidelines and expectations and 
thus what types of professional judgments are appropriate for this program. In addition to 
these resources, verifiers may contact the California Registry at any time for clarification of 
California Registry guidelines, expectations and policies. 

1.6 Conflict of Interest 
In order to ensure the credibility of the emissions data reported to the California Registry and 
its potential utility under any future regulatory regime, it is critical that the verification process 
is completely independent from the influence of the participant submitting the emissions 
report. While conducting verification activities for California Registry participants, verifiers 
must work in a credible, independent, nondiscriminatory and transparent manner, complying 
with applicable state and federal law and the current version of the State of California’s 
Conflict of Interest Process and Requirements for State and California Registry-Approved 
Verifiers. This document is posted on the California Registry’s website.  

Any pre-existing relationship between the verifier and participant must be acknowledged to 
the California Registry, which will evaluate the potential for a conflict of interest (COI) 
between the two organizations.   

Verifiers must provide information to the California Registry about its organizational 
relationships and internal structures for identifying potential conflicts of interest 
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(organizational COI). Then, on an individual basis, the California Registry will review any pre-
existing relationship between a verifier and participant and will assess the potential for conflict 
of interest (case-by-case COI). When the California Registry determines there is a low risk of 
COI, the participant and verifier can finalize negotiations of their contract. Following 
completion of a verification, the verifier must monitor for the next year if any new business 
relationship may create a COI (emerging COI). 
 
As an added protection, a verifier may provide verification services to a California Registry 
participant for, at most, six consecutive years. After a six-year period, the California Registry 
participant must engage a different verifier. The original verifier may not provide verification 
services to that participant for three years. This three year hiatus begins with any lapse in 
providing annual verification services to a California Registry participant. 

In the event that a verifier violates these conditions, the California Registry, in consultation 
with the State and at its discretion, may disqualify an approved verifier for a period of up to 
five years.   

This conflict of interest clause does not preclude a verifier from engaging in consulting 
services for other clients that participate in the California Registry for whom the verifier does 
not provide any verification activities.   
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Part II Preparing for Verification 

2.1 Verification Process Overview  
Before any verification activities begin, a number of procedural steps must be taken to ensure 
that the obligations and responsibilities of both the verifier and participant are clear.   

The following summary of the major steps of verification is provided as a reference.   

1. Verifier receives California Registry approval: Verifier meets all accreditation 
requirements and completes a California Registry-sponsored verification training 
workshop.   

2. Participant selects verifier: Participant contacts one or more State/California 
Registry-approved verifiers to discuss verification activities. Participant selects an 
organization to verify its GHG emissions results and begins to negotiate contract 
terms.  

3. Verifier submits case-specific Evaluation of Conflict of Interest (COI) and State 
Notification Form:  After a participant chooses a verifier, the verifier must submit a 
Conflict of Interest Evaluation and State Notification Form to the California Registry to 
establish that the likelihood of a COI between parties is low or that risk of any conflict 
can be sufficiently mitigated by the verifier.  The form must be submitted at least 10 
working days prior to the first scheduled verification meeting.  

4. California Registry sends COI determination to verifier: The California Registry 
reviews the Evaluation of COI Form and supporting information to determine the level 
of risk associated with the proposed participant/verifier relationship, and notifies the 
verifier of its determination. 

5. Verifier & participant finalize contract: When the California Registry provides a 
favorable COI determination between a participant and verifier, verifiers may finalize 
their contract with a participant. 

6. Verifier conducts verification activities: Verifier follows the guidance in the 
General Verification Protocol to evaluate a participant’s annual GHG emissions 
report. 

7. Verifier prepares Verification Report and Verification Opinion for participant:  
Verifier prepares a detailed summary (Verification Report) of the verification activities 
for the participant. Verifier also prepares a Verification Opinion for participant’s 
review, prior to sending opinion electronically to the California Registry via CARROT. 

8. Verifier & participant discuss Verification Report and Opinion: Verifier meets 
with participant to discuss Verification Report and Opinion. 

9. Verifier completes Verification Form via CARROT:  Once authorized by a 
participant, a verifier completes the Verification Form via CARROT. Participant then 
submits the original Verification Opinion to the California Registry.  

10. California Registry Conducts Final Review: California Registry reviews the 
Verification Opinion and Verification Activity Log and evaluates the participant’s 
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emissions reports. Once accepted by the California Registry, a participant’s 
aggregated entity-level emissions become available to the public via CARROT. 

Even in multi-year verification contracts, verifiers must repeat steps 3-11 for each annual 
verification before submission to the California Registry. 

2.2 Becoming an Approved Verifier 
Only those firms approved by the California Registry, the State or those involved in the 
American National Standards Institute (ANSI) accreditation program may provide verification 
services to California Registry participants.  In order to become approved, a verifier must 
complete a two-step process:  1) Obtain accreditation as a GHG verifier from either the 
California Air Resources Board or from the American National Standards Institute (or other 
approved accreditation body as specified on the California Registry website) and 2) achieve 
California Registry approval by attending a verification training workshop facilitated by the 
California Registry.   

Information on ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

The second step of the approval process requires that lead verifiers one of the California 
Registry’s verification training workshops. A lead verifier is any verifier from the firm who will 
sign their firm’s Verification Opinion. After completing the training workshop, the verification 
firm becomes an “approved verifier.”  Following the training session, the California Registry 
will provide verifiers with a notification of their full approval. Upon receiving this notice, a firm 
may approach current or prospective California Registry participants to market their services 
and capabilities, and advertise that they are “approved verifiers for the California Climate 
Action Registry”. All approved verifiers are listed on the California Registry’s website. 

Approvals are valid for three years from the date of the California Registry approval. At the 
end of this period, the California Registry will send a notification to each firm’s primary 
contact. If for any reason the State, ANSI or the California Registry finds that a verifier has 
failed to meet the standards of either the General Reporting Protocol or the General 
Verification Protocol, it may disqualify a verifier for a period of up to five years. 

2.3 Updates to the General Verification Protocol 
Periodically, the California Registry may update the General Verification Protocol. The 
California Registry will advise all verifiers of any changes, and any new requirements that 
may affect them. Where any changes are significant, the California Registry may require that 
lead verifiers attend the next verification training workshop.    

2.4 Adding or Deleting Designated Staff 
During the application process, verification firms will identify all staff members who will be 
designated verifiers for the California Registry. An applicant who is State-approved may add 
or delete staff to their roster. To add or delete designated staff after being approved, the 
verifier should submit the Designated Staff Form (available on the California Registry’s 
Verifiers Only webpage), with the names and contact information for any personnel changing 
from the roster, and note if staff are to be deleted or added to the roster. When adding staff, 
the firm should describe each individual’s job classifications, relevant experience, education, 
academic degrees, professional licenses for technical staff members and their respective 
roles.   
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2.5 Bidding on a Verification Contract  
The California Registry recommends that those participants with complex GHG emissions 
reports solicit competitive bids for verification services from at least three approved verifiers.  
Those participants with simpler GHG emissions reports who do not seek, or are not eligible 
for, batch verification may wish to secure competitive bids or may wish to sole source the 
verification contract in order to reduce costs and expedite the verification process.   

When preparing to send out a request for bids from verifiers, participants should first review 
the list of approved verifiers and select some (or all) as prospective bidders. Due to the 
possibility of access to proprietary information, participants may want to send each 
prospective bidder a non-disclosure agreement. The California Registry suggests that 
participants distribute requests for bids to prospective verifiers only after they have received a 
signed non-disclosure agreement from verifiers. 

The California Registry recommends that participants include the following information in their 
requests for bids from verifiers:  

1. The expected contract duration; 

2. A general description of the participant’s organization; 

3. The geographic boundaries of the participant’s emissions report; 

4. The number and locations of facilities and operations; 

5. The GHGs reported in the participant’s emissions report; 

6. The emission source categories (and possibly emission sources) in the participant’s 
emissions report; 

7. The password to a read-only (Reviewer) version of the participant’s emissions report 
in CARROT; and 

8. A list and description, by category, of how emissions data is organized and 
calculated (either using CARROT or another methodology). 

The California Registry suggests that participants request that commercial proposals from 
potential verifiers include the following components:  

1. History and description of verification company; 

2. Explanation of core competencies; 

3. Proposed price for verification services; 

4. Proposed staff; 

5. Statement of verifier liability; 

6. Confidentiality policy; and 

7. Duration of contract.   



 

General Verification Protocol  Part II · Preparing for Verification 
(August 2008)   9 

The California Registry expects only limited variation in the technical proposals since all of 
the approved verifiers are trained to implement the California Registry’s standardized 
verification process.  

2.6 Conflict of Interest (COI) 

2.6.1 Objective of the Conflict of Interest Process 

This COI process was developed by the State of California and adopted, with modifications, 
by the California Registry to assess the risk of potential COI between verifiers and California 
Registry participants. This process gives verifiers the ability to demonstrate that their 
organization is capable of identifying and mitigating situations that would impair their ability to 
render an impartial verification opinion.   
 
Through this process, applicants and any partners must demonstrate: 

1. Clearly-defined organizational boundaries, internal structures, and relationships with 
other companies that have management or financial control over the applicant. 

2. The presence of internal mechanisms to identify and mitigate organizational and 
personal COIs with any potential clients. 

3. The ability to be objective in providing verification activities. 
 
To protect the credibility and rigor of the California Registry verification process, the 
relationship between verifiers and California Registry participants must not create or appear 
to create a COI. While conducting verification activities for California Registry participants, the 
verifier must work in a credible, independent, nondiscriminatory and transparent manner, 
complying with applicable state and federal law and the current version of the California 
Registry’s conflict of interest process  

2.6.2 Process and Requirements 

In the verification process, all verifiers must demonstrate they do not have significant conflicts 
of interest with participants: 

1. Organizational COI – in the application process, each verifying organization shows 
that they have internal mechanisms in place that help maintain their objectivity in 
verification activities. 

2. Case-by-Case COI – in each case where verification services are requested, 
before a contract is signed with a participant, each verifier demonstrates that any pre-
existing relationship between the verifier and participant will not impair impartiality in 
verifying a GHG emissions report. 

3. Emerging COI – for a period of one year following a verification, verifiers will monitor 
their relationship with the participant to ensure impartiality has been protected in the 
verification process. 

These are each discussed in greater detail below. 

2.6.2.1 Organizational COI 
  
As part of the application process, a verifier has already documented the ability of its 
organization to identify and react to COI due to organizational relationships. Verifiers have 
also submitted the form Conflict of Interest Declaration of Ability and Intent to Comply, 
declaring the applicant and each partner's ability to subsequently perform and submit a case-
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by-case evaluation of COI to the California Registry. This form also conveys the applicant’s 
intent to comply with the California Registry’s COI process and requirements. 

2.6.2.2 Case-by-Case COI 
 
As an early step in the contract negotiation process between verifiers and participants, a 
verifier must demonstrate on a case-by-case basis that it, its partners, and the individuals 
performing verification activities do not have any actual or potential conflict of interest with the 
California Registry participants for which it has been selected to carry out verification 
functions. 

A verifier will have a high risk of COI if the verifier and participant share any management, or 
if any of the California Registry participant's managers of GHG-related activities were 
previously employed with or by the verifier within the last three years, or vice versa. A verifier 
will have a high risk of COI if the verifier or its related companies (e.g., parent company, 
subsidiaries of a parent company, affiliates) has provided any GHG management or 
advocacy services (as identified on the list below) to the California Registry participant within 
the last three years. If a verifier has performed these services, they have a high potential 
COI, as they would be: 1) verifying their own work, 2) performing management functions for 
the client, or 3) acting as an advocate for the client. Where a high risk of COI is determined, 
the verifier is not approved to conduct the verification. 
 
2.6.2.3 Incompatible Services 
 

• Designing, developing, implementing, or maintaining a GHG emissions inventory 
• Designing or developing GHG information systems 
• Developing GHG emissions factors or other GHG-related engineering analysis 
• Designing energy efficiency, renewable energy, or other projects which explicitly 

identify GHG reductions as a benefit 
• Preparing or producing GHG-related manuals, handbooks, or procedures  

specifically for the California Registry participant 
• Appraisal services of carbon or GHG liabilities or assets 
• Brokering in, advising on, or assisting in carbon or GHG-related markets 
• Management over health, environment and safety functions 
• Legal and expert services unrelated to California Registry verification 

 
If the verifier identifies a potential or actual COI, the verifier must also submit a plan to avoid, 
neutralize, or mitigate the COI situation. The California Registry will review the information 
submitted to determine if the verifier provided enough information to make a COI 
determination. If not, the California Registry may request additional information. Once the 
information is found to be complete, the California Registry will review and evaluate the case, 
and will issue a written determination within ten working days. 
 
Once the case-by-case evaluation is complete, a verifier may provide verification services to 
a California Registry participant for, at most, six consecutive years. After a six-year period, 
the California Registry participant must engage a different verifier. The original verifier may 
not again provide verification services for at least three years. This three-year period is 
triggered following any lapse in providing annual verification services to a California Registry 
participant. 
 
This cycling of verifiers will help to avoid potential COI situations due to lengthy and ongoing 
relationships. Also, this guarantees that another firm will review material previously reviewed 
by another verifier, thus providing another “check” on the consistency and appropriateness of 
professional judgments made.   
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2.6.2.4 Emerging COI 
 
Verifiers agree to monitor their activities for one year after the verification, and seek the 
approval of the California Registry and the State before entering into arrangements or 
relationships during that time that may present COI. The verifier may not enter into any 
contract with a California Registry participant or related entity that the California Registry 
and/or the State determines would create an unacceptable level of risk of COI.  
 
In order to obtain this determination, the verifier must submit Form COI-AB: 
Notification of Verification Activities And Request for Evaluation of Potential for Conflict of 
Interest Between Verifier and California Registry Member (available on the California 
Registry’s Verifiers Only webpage) to the California Registry detailing the specifics of their 
situation and request a determination. The California Registry will use a similar procedure to 
determine the risk for COI during that period. 
 
2.6.2.5 Confidentiality 
 
The California Registry will enter into confidentiality agreements with verifiers and California 
Registry participants as necessary to evaluate potential COI. Any organization that must 
provide confidential information to support the evaluation should clearly indicate what 
information is confidential, and the California Registry will follow its standardized procedures 
to do its utmost to protect confidential business information.   
 

2.7 Negotiating a Contract with the Participant  
After a verifier has been selected by a California Registry participant, the two parties should 
negotiate and complete contract terms. This contract is exclusively between the participant 
and the verifier, and the particulars of any given contract are at the discretion of the two 
parties. However, contracts for verification services typically include the following 
components:  

• Scope of the Verification Process. This component of the contract should outline 
the exact geographic and organizational boundaries of the participant’s emissions 
inventory to be examined.  This should, but may not necessarily, match the 
boundaries used in the GHG emissions report to the California Registry. This scope 
should indicate whether a participant’s California-only emissions are included or if 
both California and U.S. emissions are included. It should also identify whether the 
participant has used the management control, equity share, or other methods based 
on contractual relationships to determine organizational boundaries.   

• Confirmation of Approved Verifier Status. This is a simple statement that the 
verifier has been approved by the California Registry to verify emissions reports 
covering the scope listed above.   

• Verification Standard. Verifiers must verify participants’ GHG emissions reports 
against the California Registry’s General Reporting Protocol using the process 
outlined in this General Verification Protocol. If a participant is reporting process or 
fugitive emissions, a separate industry-specific protocol may also be used and cited, 
where available. Some participants may wish to use their GHG emissions report for 
additional purposes such as, registering in another registry, participating in emissions 
trading schemes, crediting programs, etc., and thus may add additional requirements 
into their contract for verification.   
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• Non-Disclosure Terms. The verifier and the participant should agree in advance on 
methods for identifying and protecting proprietary and confidential business data that 
may be revealed during verification. 

• Site Access. The verifier and the participant should agree in advance to the time, 
place, and conditions of a verifier’s site visits, if any are required. 

• Documentation and Data Requirements. The verifier and participant should agree 
on how and when the participant will provide activity and emissions data to the 
verifier. The range of required documentation will largely be determined by the size 
and complexity of participant operations, and whether the participant has used the 
online calculation tools available through CARROT.   

• Period of Performance. The period of performance for verification services may be 
up to six years. Where a participant’s operations do not significantly change from 
year to year, they may wish to work with a verifier on a three-year cycle. However, 
the participant has discretion as to whether to sign a one or multi-year contract. 

• Performance Schedule. Participants and verifiers may wish to agree on a schedule 
to complete the verification process and for the verifier to deliver a Verification Report 
and Verification Opinion. Verification should be completed by October 31 of the same 
calendar year when the emissions report was submitted. 

• Payment Terms. Typical payment terms include total value, schedule of payments, 
and method of payment (e.g., electronic funds transfer). 

• Re-Verification Terms. If the verifier identifies material misstatements, the 
participant may choose to revise its GHG emissions report. At that time, the 
participant may ask the verifier to re-verify the portions of the report with material 
misstatements or seek verification from another provider. A verifier may not provide 
guidance, technical assistance, or implementation work on the remediation of 
material misstatements, as this constitutes consulting services and results in a 
conflict of interest. Contracts should also specify the length of time a participant will 
have to correct material misstatements. 

• Liability. All verifiers are subject to minimum liability associated with completing the 
verification per the terms of the verification contract. The participant may require and 
the verifier may agree to additional liability under this contract. 

• Contacts. Parties should identify technical leads for both the participant and verifier, 
as well as responsible corporate officials of each party. 

• Dispute Resolution. Both parties must state their consent to submit irreconcilable 
differences for review to the California Registry-convened Dispute Resolution 
Committee. 

• Acknowledgement of State Site Visits. Both parties must sign an 
acknowledgement that, on a random basis, the State may accompany a verifier for 
purposes of monitoring the verification process. 

2.8 Batch Verification 
In an effort to minimize the transaction costs of verification for small organizations with 
relatively simple emissions, the California Registry will contract with an approved verifier to 
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undertake the verification work for interested participants with limited GHG emissions. The 
California Registry calls this batch verification. Emissions reports verified under batch 
verification must meet the same standards as non-batch reports. Eligible participants include 
those with: 
 

• Less than 500 metric tons of CO2e emissions per year; 

• No significant process or fugitive emissions (significance threshold is 5% of total 

CO2e emissions) ; 

• Indirect emissions from purchased electricity at four or fewer sites; and/or 

• Direct emissions from five or fewer passenger vehicles only; and/or 

• Direct emissions from stationary combustion at one site. 

 
Upon the recommendation of the batch verifier, the California Registry reserves the right to 
deem a participant’s GHG emissions inventory too complex for batch verification. The 
California Registry also reserves the right to grant batch verification eligibility on a case-by-
case basis.  
 
2.8.1 Procedures  

Each year, the California Registry will solicit competitive bids for batch verification services 
from all eligible approved verifiers.    

Participants interested in batch verification will contact the California Registry to express their 
interest. After confirming the participant’s eligibility, the California Registry will keep track of 
interested participants. 

Each participant will sign a standardized contract with the verifier that has been developed by 
the California Registry. If participants require non-standard contract language, they cannot 
participate in batch verification. 

Once the contracts are signed, the California Registry will work with the verifier to identify all 
necessary documentation, as requested by the verifier and as required in the General 
Reporting and General Verification Protocols. The California Registry will collect the 
necessary supporting documentation from the participants and forward it to the verifier. It is 
expected that batch verification will not require a site visit, but will consist of document review 
and telephone interviews. 

The verifier will contact each participant to understand their operations. Then, the batch 
verifier will review and assess the emissions reports and documentation and prepare the 
Verification Report and Opinion. The verifier will then discuss the findings with each 
participant and upon authorization, will submit the electronic Verification Form to the 
California Registry via CARROT.   

To minimize any potential conflict of interest, the California Registry will contract with a batch 
verifier on an annual basis and the designated batch verifier will perform all eligible 
verifications for that calendar year of emissions. The batch verifier will be ineligible to bid on 
batch verification for the following three years. Because of this term limit, the limited nature of 
emissions and operations of the participant and the elevated level of oversight by the 
California Registry, the potential for COI is deemed low, and the requirement to request 
determination of COI is waived. 
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2.9 Notification of Planned Verification Activities 
After verifiers and participants have completed contract terms, the verifier must notify both 
the California Registry and the State of California 10 business days prior to the beginning of 
verification activities, using Form D, Notification of Verification Activities. This form is 
available on the California Registry’s Verifiers Only webpage. Notification should include: 

• Verifying company information; 

• Participant information; 

• Year and types of greenhouse gas emissions data being verified; 

• Schedule of verification activities; and  

• Names of approved staff members conducting the verification activities 

This notification period is necessary to allow the State the opportunity to accompany verifiers 
on visits to participants’ sites. The State will observe, evaluate, and report on the quality and 
consistency of verification activities. A verifier that does not provide proper notification to the 
California Registry and the State may be disqualified as an approved verifier. 

2.10 Kick-off Meeting with the Participant 
After contract terms have been completed and the California Registry and State have been 
notified of planned verification activities, verifiers should conduct a kick-off meeting with 
participants. For some verifications, this may consist of a telephone call. The agenda for that 
meeting should include:  

1. Introduction of the verification team; 

2. Review of verification activities and scope; 

3. Transfer of background information and underlying activity data (See Table 2); and 

4. Review and confirmation of the verification process schedule. 

Based on the information provided in agenda items 2 and 3, the verifier should determine the 
most effective, efficient, and credible detailed verification approach tailored to the particular 
characteristics of the participant.   

2.11 Online Reporting 
All participants must report their emissions using the California Registry’s online calculation 
tool, CARROT. Participants may also opt to use CARROT to calculate their indirect 
emissions and direct emissions from stationary and mobile combustion. Where participants 
have used CARROT to calculate their emissions, the verifier needs to verify that data have 
been collected properly and entered accurately. The verifier should assume CARROT’s 
calculations are correct and do not need to re-calculate the emissions. Due to the time 
savings, this should result in a less expensive and expedited verification process.   
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It is the participant’s responsibility to provide the verifier with access to CARROT. A verifier 
will have read-only access to the participant’s Total Emissions Summary, which provides a 
detailed summary of all the information that the participant has reported. Because the verifier 
needs to be able to evaluate any operational changes, access is also provided to the 
previous year’s total emissions summary, as well as emissions reported in the baseline year 
if this has been specified and if it is different than the current emissions year. For example, 
for a participant who has set a baseline year of 2002, has reported data from 2002 – 2006, 
and is contracting with a verifier for evaluation of their 2007 emissions; the verifier will be able 
to access their 2007 report, their 2006 report, and their 2002 report. They would have public 
access to emissions reported in the intervening years. 

Additional assistance with navigating and using CARROT is provided in the California 
Registry’s Verification Training Workshops and by contacting the California Registry at 213-
891-1444 or help@climateregistry.org. Verifiers may also request temporary access to 
CARROT for training purposes. 
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Part III Core Verification Activities  

3.1 Overview  
Once verifiers have completed the preparations for verification, they are ready to begin the 
core verification activities.  

The core verification activities include three primary elements: 

1. Identifying emissions sources in five emission source categories (indirect, mobile, 
stationary, process, and fugitive emissions); 

2. Understanding management systems and estimation methods used; and 

3. Verifying emission estimates. 

The core verification activities are a risk assessment and data sampling effort aimed at 
ensuring that no material sources are excluded and that the risk of error is assessed and 
addressed through appropriate sampling and review. The complete core verification process 
is illustrated in Figure 1 below.   

Figure 1. The Core Verification Process 

 

 

 

3.2 Verification Activities Based on Participant Characteristics 
Verifiers must apply the verification activities consistently for all participants. However, based 
on the size and complexity of participants’ operations and management systems, verification 
activities and the duration of the process will vary. The documents that will need to be 
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reviewed during verification will also vary depending on the nature of the emission sources 
contained in the participant’s emissions report.   

3.2.1 Determining Appropriate Verification Activities 

To guide verifiers in their determination of appropriate verification activities, the California 
Registry divides participants into three general groups, based on the level of effort necessary 
to verify their emissions. The characteristics of the verification approach for each of these 
groups are listed below. Of course, verifiers are expected to use their professional judgment 
to augment or narrow these approaches based on uncertainty in emissions estimates and 
other items affecting material accuracy.   

Group 1: Small participants with simple operations. This group includes participants 
who have only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at four or fewer buildings; and/or 

• Direct emissions from stationary combustion at one site; and/or  

• Direct emissions from five or fewer passenger vehicles.  

In an effort to minimize verification costs, small participants who also have total 
emissions that are less than 500 metric tons of CO2e per year may elect to be batch 
verified with similar organizations. The California Registry will assist this batch of 
participants in bidding and negotiating contracts with the verifier. Standard terms and 
conditions will apply for all contract elements. Verification for these participants will 
usually not require a site visit, but rather, activities will be conducted via a telephone 
interview.   

Alternatively, small participants may choose to contract out verification services through a 
sole source procurement or competitive bidding process. 

Group 2: Larger participants with more complex operations. These include 
participants with only the following material emissions sources: 

• Indirect emissions from electricity consumption, steam imports, and district 
heating/cooling at more than four sites; 

• Direct emissions from stationary combustion at more than one site;  

• Direct emissions from more than five vehicles; and/or 

• No material process or fugitive emissions.   

For these participants, most verifications will require at least one site visit. Additional 
visits may be required when characteristics of the participant changes between reporting 
periods (e.g., new sites, changed location, began new operations). Site visits are used to 
ensure that all material GHG emission sources have been included and appropriately 
accounted for in the greenhouse gas emissions report.  

Group 3: Participants with process or fugitive emissions. For participants with 
material process or fugitive emissions or other emissions not covered above, verification 
activities must be more detailed. Because these emission calculations are not currently 
included in the General Reporting Protocol, the verifier is required to use their 
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professional judgment as to the appropriateness of the calculations used by the 
participant.   

3.3 Verification Cycle 
For participants whose operations do not change significantly, verification can be a three-
year cycle. In Year 1, a verifier will need to form a detailed understanding of a participant’s 
operations and resulting GHG emissions. If there have been no significant changes in a 
participant’s boundaries, GHG emissions sources and/or management systems, a verifier 
may streamline and expedite the verification activities in Years 2 and 3 by focusing on 
verifying emissions estimates. To ensure data integrity, all of the core verification activities 
should be completed again in Year 4, followed by streamlined activities in Years 5 and 6. 

The minimum core verification activities for each year are: 

Year 1:  Identify emission sources, review management systems, verify 
emissions estimates 

Year 2:  Verify emissions estimates 

Year 3:  Verify emissions estimates 

Year 4:  Same as Year 1 

3.4 California Registry’s Expectations for Verification Activities 
Through these verification activities, verifiers are to verify that the annual emissions reports 
submitted to the California Registry via CARROT meet the standards of the General 
Reporting Protocol: 

1. The participant has reported all material emissions, broken out into the following five 
categories: 

• Indirect emissions from purchased electricity, imported steam, district heating/ 
cooling; 

• Direct emissions from mobile combustion; 

• Direct emissions from stationary combustion; 

• Direct emissions from process activities; and 

• Direct fugitive emissions. 

2. Total emissions reported as de minimis are less than 5% of the total emissions.   

3. From the fourth year of reporting to the California Registry, all material emissions from all 
six greenhouse gases (CO2, CH4, N2O, HFCs, PFCs, SF6) are reported.   

4. All California emissions are identified separately from the rest of a participant’s U.S. 
emissions, where the participant has chosen to report their U.S. emissions.  

5. All emissions were emitted during the calendar year specified. 
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6. Reported emissions meet the minimum quality standard of 95% accuracy. 

Emissions reports may also contain other information about an organization and its 
emissions that does not require verification. This could include, for instance, information 
about a company’s environmental policies and goals, and emission reduction projects. 
Participants may also choose to report other optional indirect emissions (e.g., business travel, 
employee commuting). In the report generated by CARROT, optional information will be 
clearly distinguished from verified information. 

To verify information is accurately reported, the verifier will want to review, at a minimum, the 
documents listed in Table 1. To facilitate this review, once the participant reports their 
emissions using CARROT, the participant and the verifier can generate a Verification 
Checklist. Based on the types and categories of emissions they have reported, CARROT will 
provide participants and verifiers with a list of documents they will need for verification.  

Table 1. Documents to be Reviewed during Verification 
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Activity or Emissions Source  Documents 
Identifying Emission Sources 
Emission Source Inventory Facility Inventory 

 Emission Source Inventory 
Stationary Source Inventory 
Mobile Source Inventory 
Fuel Inventory 

Understanding Management Systems and Methodologies 
Responsibilities for Implementing GHG 
Management Plan 

Organization Chart, Greenhouse Gas Management Plan, 
Documentation and Retention Plan 

Training Training Manual, Procedures Manual, Consultant Quals Statement 
Methodologies Protocols Used (if in addition to the California Registry’s General 

Reporting Protocol) 
Verifying Emission Estimates 
Indirect Emissions from Electricity Use Monthly Electric Utility Bills, Emission Factors (if not default) 
Direct Emissions from Mobile Combustion Fuel Purchase Records, Fuel in Stock, Vehicle Miles Traveled, 

Inventory of Vehicles, Emission Factors (if not default) 
Direct Emissions from Stationary Combustion Monthly Utility Bills, Fuel Purchase Records, CEMs Data, Inventory of 

Stationary Combustion Facilities, Emission Factors (if not default) 
Indirect Emissions from Cogeneration Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from Imported Steam Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Heating Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Indirect Emissions from District Cooling Monthly Utility Bills, Fuel and Efficiency Data from Supplier, Emission 

Factors (if not default) 
Direct Emissions from Process Activities Raw Material Inputs, Production Output, Calculation Methodology, 

Emission Factors 
Direct Fugitive Emissions  

Refrigeration Systems Refrigerant Purchase Records, Refrigerant Sales Records, 
Calculation Methodology, Emission Factors 

Landfills  Waste-in-Place Data, Waste Landfilled, Calculation Methodology, 
Emission Factors 

Coal Mines Coal Production Data Submitted to EIA, Quarterly MSHA Reports, 
Calculation Methodology, Emission Factors 

Natural Gas Pipelines Gas Throughput Data, Calculation Methodology, Emission Factors  
Electric Transmission and Distribution Sulfur Hexafluoride Purchase Records, Calculation Methodology, 

Emission Factors 

 
Step 1:  Identifying Emission Sources 
Verifiers should review a participant’s reported emission source inventories (facility, source, 
and fuel) to ensure that all sources are identified. Verifiers should then determine the GHGs 
that will result from the identified sources and estimate their magnitude. GHGs that are not 
required to be reported can be disregarded. Finally, verifiers should rank the remaining 
reported emissions by CO2e (using the Global Warming Potentials [GWPs] contained in the 
Intergovernmental Panel on Climate Change’s (IPCC) Second Assessment Report (SAR) - 
see Table 2, below) to assess the environmental risk associated with the emissions.   

Table 2. GWPs from IPCC’s Second Assessment Report 
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Greenhouse Gas GWP 
(SAR, 1996) 

CO2 1 
CH4 21 
N2O 310 
HFC-23 11,700 
HFC-32 650 
HFC-125 2,800 
HFC-134a 1,300 
HFC-143a 3,800 
HFC-152a 140 
HFC-227ea 2,900 
HFC-236fa 6,300 
HFC-4310mee 1,300 
CF4 6,500 
C2F6 9,200 
C4F10 7,000 
C6F14 7,400 
SF6 23,900 
Source: U.S. Environmental Protection Agency, Inventory of U.S. 
Greenhouse Gas Emissions and Sinks: 1990-2003 (April 2005). 
 

 
When the emission source inventory is complete, verifiers should review participant’s GHG 
emissions report and document answers to the following questions to assess if the GHG 
emissions report reflects the geographic, organizational, and operational scope of the 
participant: 

1. Does the GHG emissions report include all processes and facilities under the 
management control of the participant? If not, why? 

 
2. Does the report include all sources of GHG emissions within the geographic and 

organizational boundaries of the participant? 
 

3. Does the report include all applicable types of GHGs from each emission source 
within the geographic and organizational boundaries of the participant?  

 
4. Have any mergers, acquisitions, or divestitures occurred during the current reporting 

year? Have any activities been outsourced in the current year? If yes, has the 
participant specified a baseline? If so, has it been adjusted? 

 
After these questions have been answered, verifiers will be able to determine if the GHG 
emissions report accurately reflects the geographic, organizational, and operational scope of 
the participant. Once all emission sources have been identified, verifiers may proceed to Step 
2 to review the calculation methods used and the management systems employed.   

Step 2: Reviewing Methodologies and Management Systems 
After the scope and comprehensiveness of the participant’s emission sources has been 
confirmed, verifiers should review the methodologies and management systems that the 
participant used to calculate their emissions. This is principally a risk assessment exercise, in 
which the verifier must weigh the relative complexity of the scope of the participant’s 
emissions, the participant’s methodologies and management systems used to prepare the 
GHG emissions report, and the risk of calculation error as a result of reporting uncertainty or 
misstatement. Through these steps, the verifier should determine the appropriateness of the 
management systems to provide required data to the California Registry. For example, the 
absence of a comprehensive GHG management system for a participant with a single retail 
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outlet and solely indirect emissions from electricity purchases may not add significant risk of 
material misstatement. In contrast, a large vertically-integrated manufacturing company with 
facilities in 31 states would require a much more robust management system for tracking and 
reporting its GHG emissions.   

A verifier’s general review of a participant’s GHG management systems should document 
answers to the following questions:  

1. Are calculation methodologies/procedures used to manage GHG emissions at 
the source level? Are they appropriate given the uncertainty/risk associated with 
the emissions? Are these methodologies/procedures standard within this 
industry? 

 
2. Are appropriate methods used to manage and implement entity-wide GHG 

emissions reporting programs? If the participant has more than one facility, are 
the emissions data correctly aggregated and monitored? 

 
3. Is someone responsible for managing and reporting GHG emissions? Is this 

individual qualified to perform this function? 
 

4. Is appropriate training provided to personnel assigned to GHG emissions 
reporting duties? If the participant relies on external staff to perform required 
activities, are the contractors qualified to undertake such work? Is there internal 
oversight to assure quality of the contractor’s work? 

 
5. Are appropriate documents created to support and/or substantiate activities 

related to GHG emissions reporting activities, and is such documentation 
retained appropriately? For example, is such documentation maintained through 
reporting plans or procedures, utility bills, etc.? 

 
6. Are the mechanisms used to measure and review the effectiveness of GHG 

emissions reporting programs appropriate for this purpose? For example, are 
policies, procedures, and practices evaluated and updated at appropriate 
intervals? 

 

Verifiers should also consider how the participant’s management systems are designed to 
support reporting five categories of emission sources (indirect, mobile, stationary, process 
and fugitive). Consequently, in reviewing a participant’s Total Emissions Report, verifiers 
should document answers to the following questions:  

1. Does the management system capture the diversity of the sources that comprise 
each emission category? For example, are there multiple types of vehicles and 
other transportation devices that require different emission estimation 
methodologies? 

2. Does the system capture all the diversity of GHGs emitted from each emission 
source category? 

3. Has the participant used the default emission factors and standardized 
estimation methods in the California Registry’s General Reporting Protocol to 
calculate emissions in each source category? Has the participant or its technical 
assistance provider developed estimation methods independently? If the 
participant uses alternative emission factors, are they documented and explained 
appropriately? 
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4. Does the participant’s GHG management systems appropriately track emissions 
in all of the emission source categories? 

Once the verifier has assessed the overall risk associated with the management systems, the 
risks should be assessed in conjunction with the weighted CO2e estimates determined in 
Step 1 (Identifying Emission Sources). Verifiers should then identify the areas with the 
greatest potential for material misstatements (either based on volume of emissions, lack of 
management systems, or both) to determine the best risk-based strategy to identify a 
representative sample of emissions to recalculate. 

Step 3: Verifying Emission Estimates 
Based on a participant’s identified emission sources, management systems, and 
corresponding risk profile of GHG emissions, verifiers should select a representative sample 
of calculations to verify and sites to visit. Sampling procedures may entail conducting site 
visits, but should include reviewing documents such as utility bills or emissions monitor 
results, and recalculating emission estimates based on underlying activity data. In Table 3, 
below, the California Registry specifies the minimum number of sites that should be visited 
based on the size of the entity. The verifier should use professional judgment to assess if 
additional visits are needed.   

Table 3. Minimum Site Visit Sample Size 
 

Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

 

3.5 Potential Site Visits by the State of California 
As part of the State of California’s oversight of the verification process, the State will 
randomly accompany verifiers on site visits. The California Registry’s enabling legislation 
directed the State to observe the verifier during verification visits, evaluate whether the 
participant has a GHG accounting program consistent with California Registry-approved 
procedures and protocols, and evaluate the reasonableness of the emissions information 
being reported. The State may send an employee or a contractor to accomplish this 
responsibility. The purpose of any site visit is to oversee the verifier’s activities, and to 
evaluate the reasonableness of the participant’s reported data. The State will report on its 
findings to the California Registry. 
 
To accomplish this, during a site visit, the State will need to access the same information and 
sources as that of the verifier. The State will work with the verifier and participant to obtain 
this access. This may involve requesting access to on-site locations that may have GHG 
emission sources or related activities and participant information, data, records, or copies of 
records; observing verifiers during any exchange of participant data or data analyses; and/or 
asking the verifier to provide specific information related to their on-site and off-site data 
analyses. The State will also make every effort to not impede the normal activities of either 
the participant or the verifier. All costs for the State site visit are borne by the State. 
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Before the end of a site visit, the State will discuss its preliminary observations and 
evaluations with the verifier and participant. The State will also contact and discuss with the 
verifier and participant any findings that identify either party before reporting this to the 
California Registry.  
 
As the Participant requests, a representative from the State, and/or the Verifier that will view 
confidential information should sign the Standard Nondisclosure Agreement (NDA).  Rules 
covering State confidentiality can be found in the California Code of Regulations, Title 20, 
Sect. 2501 et seq. 
 

3.6 Targeted Review & Recalculation of GHG Emissions 
The California Registry does not expect nor require verifiers to review all of the participant’s 
documents and recheck all their calculations. To ensure that data meet a minimum quality 
standard on an entity-wide basis, verifiers should concentrate their activities in the areas that 
have the greatest uncertainty and amount of emissions. Verifiers should calculate emissions 
for these sources and compare those calculations to emission levels reported by the 
participant. If they are free of material misstatement (have a difference of <5%), the verifier 
should declare that the participant’s report conforms to the California Registry’s Protocols.   

If the reported data is not free of material misstatement, the verifier should include this 
information in its Verification Report and should complete its sampling effort of other sources.  
Once verifiers have confirmed that a sample of data is free of material misstatements, they 
should estimate total emissions and confirm that all material GHG emissions are reported.   

3.7 De Minimis Emissions 
De minimis emissions are a quantity of GHG emissions from one or more sources, for one or 
more gases, that when summed equal less than 5% of an organization’s total CO2e 
emissions. The percentage applies to California emissions for the purposes of California-only 
emissions reporting, and applies to U.S. emissions for national reporting. Participants have 
some discretion in choosing which sources and/or GHGs are de minimis, but are expected to 
disclose all de minimis emission sources in their emissions report. Verifiers should review 
participant’s documentation and explanation of how de minimis emissions were calculated to 
confirm that not more than 5% of total CO2e emissions are considered de minimis.  

3.8 Identifying Material or Immaterial Misstatements 
In order for verifiers to verify a GHG emissions report, a sample of data must be free of 
material misstatement. It is possible that during the verification process differences will arise 
between the emissions estimated by the participant and those estimated by the verifier.  
Differences of this nature may be classified as either material or immaterial. A discrepancy is 
considered to be material if the overall reported emissions differ from the overall emissions 
estimated by the verifier by 5% or more. A difference is immaterial if this difference is less 
than 5%.   

A verifier's verification of emissions estimates should document the answers to the following 
questions: 

1. Are the reported electricity, steam, and district heating and cooling use consistent 
with utility bills? 
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2. Is the reported total stationary fuel use by fuel type consistent with the fuel use 
records? 

 
3. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type? If the entity calculates transportation emissions 
based on vehicle mileage, is the reported vehicle mileage consistent with vehicle 
mileage records? 

 
4. Are the reported process and fugitive emissions consistent with activity data or 

maintenance records? 
 

5. Are the emission factors used by the participant appropriate? If California Registry 
default factors are not used, do the alternative emission factors provide increased 
accuracy? Is their derivation and explanation of increased accuracy properly 
documented and reasonable? 

 
6. Does a sample of the participant's calculations agree with your re-calculated direct 

(mobile, stationary, process and fugitive) and indirect emissions estimates? Have you 
documented your process for determining the appropriate sampling plan? 

 
7. Are all material GHG emissions included? Are all emissions that are considered de 

minimis emissions documented and reported as such? 
 

8. Are the current year's reported emissions significantly different from the prior year's 
emission levels? If so, what has changed from prior years? 

 
9. Has the accumulated change in reported emissions, since the last baseline update, 

changed by more than ten (10) percent? If so, has the baseline, if any, been 
recalculated?  

 
10. Are there any discrepancies between your emissions estimates and the participant's 

material? 

Once verifiers have reviewed these activities and answered these questions, they are ready 
to complete the verification process. 
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Part IV Completing the Verification Process 

4.1 Overview 
Once a verifier has completed reviewing a participant’s annual GHG emissions report, they 
must do the following to complete the verification process:  

1. Complete a detailed Verification Report, and deliver it to the participant; 

2. Prepare a concise Verification Opinion, and deliver it to the participant; 

3. Conduct an exit meeting with the participant to discuss the Verification Report and 
Verification Opinion and determine if material misstatements (if any) can be 
corrected. If so, the verifier and participant should schedule a second set of 
verification activities after the participant has revised the GHG emissions report. 

4. Submit an electronic Verification Form and Verification Activity Log to the California 
Registry via CARROT;  

5. Return important records and documents to the participant for retention. 

4.2 Completing a Verification Report 

4.2.1 Verification Report Content 

The Verification Report is a confidential document that is shared between a verifier and a 
participant, and is only available to the California Registry or the public at the participant’s 
request.  

The Verification Report should include the following elements:  

• The scope of the verification process undertaken; 

• The standard used to verify emissions (this is the California Registry’s General 
Reporting Protocol, but may also include other protocols or methodologies for those 
sources for which the California Registry has yet to provide detailed guidance); 

• A description of the verification activities, based on the size and complexity of the 
participant’s operations; 

• A list of emission sources identified, including de minimis sources; 

• A description of the sampling techniques and risk assessment methodologies 
employed for each source; 

• An evaluation of whether the participant’s annual GHG emissions report is in 
compliance with the California Registry’s General Reporting Protocol; 

• A comparison of the participant’s overall emissions estimates with the verifier’s 
overall emissions estimates; 
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• A list of material misstatements, if any;  

• A list of immaterial misstatements, if any; and 

• A general conclusion to be reflected in the Verification Opinion. 

4.2.2 Quality Assurance Check 

When the Verification Report is completed, it should be forwarded to an independent senior 
reviewer within the verifier’s firm for a quality assurance check. No Verification Report should 
be forwarded to a participant until it has had an independent internal review.   

4.2.3 Participant Review of Verification Report 

Once a participant receives a Verification Report from their verifier, they should have at least 
30 days to review and comment on the Verification Report. At the end of that review, the 
verifier and the appropriate official at the participant’s organization should hold an exit 
meeting to discuss the nature of any material or immaterial misstatements.   

4.3 Preparing a Verification Opinion 
Verifiers should prepare a Verification Opinion using the template shown in Figure 2. The 
Verification Opinion is a simple confirmation of the verification activities and outcomes for all 
stakeholders (participants, verifiers, the California Registry, and the public). The Verification 
Opinion must also follow the same internal review process as the Verification Report and 
consequently must be reviewed by an independent senior reviewer within the verifier’s firm, 
and signed by a designated lead verifier. An electronic version of this template is available on 
the California Registry’s Verifiers Only webpage or may be obtained from the California 
Registry by emailing help@climateregistry.org.   

4.4 Verification Activity Log 
 
In order to assess the consistency of professional judgments that verifiers have been asked 
to make, verifiers should also complete a Verification Activity Log (Table 4 below) and submit 
a completed copy to the California Registry, along with the electronic Verification Form, in 
CARROT.   
 
Table 4 includes a step-by-step outline of the standardized verification activities that all 
verifiers must consider. Not all activities are required of all participants or during each year, 
depending on a participant’s specific circumstances, but verifiers should review this list and 
note “not applicable” (or “N/A”) where appropriate. The table also includes a series of yes/no 
questions. Any “no” response should be explained, without revealing a participant’s 
confidential information.   
 
The California Registry will consider both the Verification Opinion and the answers in Table 4 
in its final review of emissions data, before accepting a participant’s report into the California 
Registry.  An electronic version is available for download in CARROT, on the California 
Registry’s Verifiers Only webpage, and from the California Registry by emailing 
help@climateregistry.org.    
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Table 4. Verification Activity Log 
 
Verifier Company: 
California Registry Participant: 
Preparing for Verification  Date Achieved 
Bid on a Verification Contract  
Request determination of COI from California Registry  
Negotiate Contract with California Registry Participant   
Notify State of California and California Registry of Planned Verification Activities  
Conduct Kick-off Meeting With Participant  
Plan Verification Activities Based on Participant Characteristics  
Core Verification Activities   
Identify Emission Sources Date Achieved 

Identify and list all facilities in the entity  
Identify and list all emission sources (indirect, mobile, stationary, process and fugitive)  
Identify and list all fuel types  
Rank all sources by magnitude on a carbon dioxide equivalent basis  
Assess any changes in geographic and organizational boundaries  

 Yes No 
1. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

2. Does the report include all sources of GHG emissions within the geographic and organizational 
boundaries of the participant? 

  

3. Does the report include all applicable types of GHGs from each emission source within the 
geographic and organizational boundaries of the participant?  

  

4. Have any mergers, acquisitions, or divestitures occurred during the current reporting year?    
5. Have any activities been outsourced in the current year?    
6. If a baseline has been specified, has it been adjusted accordingly?   
7. Does the GHG emissions report include all processes and facilities under the management 

control of the participant? 
  

Review Methodologies and Management Systems Date Achieved 
Evaluate procedures and systems for preparing emissions report  
Evaluate personnel and training for preparing emissions report  
Consider the uncertainty associated with methodologies and management systems  

 Yes No 
8. Are appropriate calculation methodologies/procedures used to manage GHG emissions at the 

source level? Are they appropriate given the uncertainty/risk associated with the emissions? 
  

9. Are appropriate methods used to manage and implement entity-wide GHG emissions reporting 
programs?  

  

10. If the participant has more than one facility, is the emissions data correctly aggregated and 
monitored? 

  

11. Is someone responsible for managing and reporting GHG emissions?    
12. Is that person qualified to do so?   
13. Is appropriate training provided to personnel assigned to GHG emissions reporting duties? If the 

participant relies on external staff to perform required activities, are the contractors’ qualified to 
undertake such work? 

  

14. Are appropriate documents created to support and/or substantiate activities related to GHG 
emissions reporting activities, and is such documentation retained appropriately? 

  

15. Are appropriate mechanisms used to measure and review the effectiveness of GHG emissions 
reporting programs? For example, are policies, procedures, and practices evaluated and 
updated at appropriate intervals? 
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16. Does the system account for the diversity of the sources that comprise each emission category? 
For example, are there multiple types of vehicles and other transportation devices that require 
different emission estimation methodologies? 

  

17. Do you know the diversity of GHGs emitted from each emission source category?   
18. Has the participant used the default emission factors and standardized estimation methods in the 

California Registry’s General Reporting Protocol to calculate emissions in each source category?  
  

19. Has the participant or its technical assistance provider developed estimation methods 
independently?  

  

20. If participant uses alternative emission factors, are they documented and explained 
appropriately? 

  

21. Does the participant’s GHG management system appropriately track emissions in all of the 
emission source categories? 

  

Assess Risk of Material Misstatement Associated with Management Systems/Procedures  Date Achieved 
Develop sampling procedures for sources based on risk of material misstatement  

Verify Emission Estimates  
Confirm total fuel consumption  
Confirm vehicle miles traveled  
Confirm that appropriate emission factors are used.  If not default factors, ensure the derivation 
and explanation of increased accuracy is properly documented 

 

Calculate direct (mobile, stationary, process & fugitive) & indirect emissions based on sampling 
procedures 

 

Compare estimates from sample calculations to reported emissions  
Determine if there are any discrepancies between sample calculation and reported emissions  
Confirm that all material GHG emissions are included (that all emissions not included are either de 
minimis or not required) 

 

Determine if Discrepancies are Material or Immaterial Yes No 
22. Based on the following table, have you visited an appropriate number of sites?  

 
Total Sites Minimum Sample Size 
2-10 30% 
11-25 20% 
26-50 15% 
51-100 10% 
101-250 5% 
251-500 3% 
501-1,000 2% 
Over 1,000 1-2% 

       

  

Total number of sites:_________ 
Total number visited:__________ 
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23. Are the reported electricity, steam, and district heating and cooling use consistent with utility bills?   

24. Is the reported total stationary fuel use by fuel type consistent with the fuel use records?   
25. Is the reported total consumption of fuels in motor vehicles consistent with available 

documentation and by vehicle type?  If the entity calculates transportation emissions based on 
vehicle mileage, is the reported vehicle mileage consistent with vehicle mileage records? 

  

26. Is the reported process and fugitive emissions consistent with activity data or maintenance 
records? 

  

27. Are the emission factors used by the participant appropriate?  If California Registry default factors 
are not used, ensure that alternative emission factors provide increased accuracy and that the 
derivation and explanation of increased accuracy is properly documented and reasonable. 

  

28. Does a sample of the participant's calculations agree with your re-calculated direct (mobile, 
stationary, process & fugitive) & indirect emissions estimates?  Have you documented your 
process for determining the appropriate sampling plan? 

  

29. Are all material GHG emissions included?  Are all emissions that are considered de minimis 
emissions documented as such? 

  

30. Are the current year's reported emissions significantly different from the prior year?    
31. Has the accumulated change in reported emissions, since the last baseline update, changed by 

more than 10%?  If so, has the baseline, if any, been recalculated?  
  

32. Are discrepancies between your emissions estimates and the participant's immaterial?   
Completing the Verification Process  Date Achieved 
Prepare  a detailed Verification Report and submit to participant  
Prepare a Verification Opinion and submit to participant  
Conduct exit meeting with participant to discuss Verification Report & Opinion   
Provide records to participant for retention  
 

4.5 Completing the Verification Contract 

4.5.1 Exit Meeting 

Verifiers should prepare a brief summary presentation of their verification findings for the 
participant’s key personnel. At the exit meeting, verifiers and participants might exchange 
lessons learned about the verification process and share thoughts for improving the 
verification process in the future. Verifiers and participants may wish to consider joint 
feedback to the California Registry.   

The goals of this meeting should be: 

• Acceptance of the Verification Report and Opinion (unless material misstatements 
exist and can be remediated, in which case the verification contract may need to be 
revised and a second verification process scheduled). If the participant does not wish 
to retain the verifier for the re-verification process, the verifier shall turn over the 
participant’s relevant documentation to the participant within 30 days.   

• Authorization for the verifier to complete the Verification Form in CARROT. 

If the verifier is under contract for verification activities in future years, the verifier and 
participant may wish to establish a schedule for the next year’s verification activities.   
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Figure 2. Sample Verification Opinion 
 
[Insert Verification Firm Logo] 
 

California Climate Action Registry Verification Opinion 

Name of Verification Firm:         

This is to verify that       [Name of Member Organization] has had its greenhouse gas emissions report 
covering the period January 1,       [Insert Reporting Year] to December 31,      [Insert Reporting 
Year] verified according to the California Climate Action Registry’s General Verification Protocol against a 
standard of the California Registry’s General Reporting Protocol. 

Organizational Boundary of Verification 

 Financial Management Control  Operational Management Control   Equity Share 

GHGs Verified 

 CO2  CH4   N20   HFCs  PFCs SF6 

Total Direct Emissions:       

Total Indirect Emissions:       

Geographic Scope of Verification 

 California Emissions   U.S. Emissions 

Baseline Year (if specified) 

      (Direct)         (Indirect) Year, if specified 

 

Verification Opinion 

 Verified without Qualification 

 Unable to Verify 

Attestation 

    
[Insert Name], Lead Verifier  Date 

    
[Insert Name], Senior Internal Reviewer  Date 

Authorization 

I       [Name of Member Representative] authorize the above named verifier to submit this Verification 
Opinion to the California Climate Action Registry for       [Name of Member Organization]. 

 _______   
[Member Representative Signature]  Date 
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4.5.2 Limits to Verifier Feedback 

If a participant’s emissions report is not verifiable due to material misstatements, a verifier 
must not provide guidance on how to remediate the identified misstatements. Such guidance 
would be considered a consulting activity and therefore, a conflict of interest. However, 
verifiers may provide any existing documentation that may be useful to participants in 
preparing remediation plans. A verifier should also enumerate any shortcomings in a 
participant’s GHG tracking and management systems.   

The California Registry will retain the participant’s unverified emissions report in the California 
Registry database for up to two years pending verification. After two years, if the emissions 
report is still not verifiable, the California Registry will render the emissions report inactive.   

4.6 Submitting the Verification Opinion to the California Registry 
Once the Verification Opinion is complete and has been authorized by the participant, the 
verifier must complete the Verification Form and Verification Activity Log electronically in 
CARROT and the participant must email a Portable Document File (PDF) copy of the fully 
executed verification opinion to help@climateregistry.org.  The participant may also elect to 
send a hard copy of the verification opinion with wet signatures to the address listed below:  

 

 

 

Once the California Registry receives an electronic or hard copy of the Verification Opinion, 
the California Registry will perform a final review of the emissions report in CARROT. When 
successful, the participant’s report will be formally accepted into the California Registry 
database and the annual verification process will be completed. 

*Note: Participants are not required to submit their Verification Opinions to the California 
Registry for the first two years of their participation. However, it is important to note that a 
participant’s emissions data will not be considered accepted by the California Registry 
unless the California Registry receives a Verification Opinion indicating a “verified without 
qualification” assessment.   

4.7 Record Keeping and Retention 
While the California Registry views the verification process essentially as a private exchange 
between the verifier and the participant, the verifier should remind the participant to retain 
sufficient records to enable an ex-post verification of the participant’s emissions. The 
California Registry recommends that the following records be retained for a minimum of 
seven years as specified by contract with the participant.   

Verifiers should retain hard and electronic copies, as applicable, of:  

• The participant’s GHG emissions report (printable from CARROT); 

• The Verification Report; and 

• The Verification Opinion. 

Verification Opinion 
California Climate Action Registry 
523 W. Sixth Street, Suite 428 
Los Angeles, CA 90014
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The participant should maintain the following documentation for a minimum of seven years:  

• Contact information for the lead verifier and a responsible corporate officer at the 
participant’s organization;  

• A general description of the participant’s organization;  

• The geographic boundaries;  

• The number of facilities and operations assessed in the verification activities;  

• The GHGs evaluated;  

• The sources of emissions identified;  

• Assessment of emission factors, demonstrating greater accuracy if not default 
emission factors; 

• Copies of fuel use, mileage, or other activity data records used in sample 
recalculations; 

• Verification methodology used based on the size and complexity of the participant;  

• Sampling procedures for selecting site visits;  

• Dates of site visits;  

• The verifier’s evaluation of the participant’s management systems; and 

• The verifier’s estimates of the participant’s emissions.   

Copies of the original activity data records are necessary to perform an ex-post verification. 
 

4.8 Timeline of Verification Process 
Incorporating all of the steps and procedures involved in reporting, reviewing and verifying 
credible emissions data may be a lengthy process. The following table gives you an overview 
of the consecutive steps and necessary lapses of time between steps in the verification 
process.  
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Table 5. Verification Process Timeline 
 

Activity Elapsed Time 
Preparing for Verification   
Contacted by participant to submit proposal for services  Where no consulting activities 

for 3 years prior to contract 
Selected by participant Varies 
Submit request for case-by-case determination of COI to 
California Registry 

Prior to contract negotiation 

California Registry evaluates case and issues notification of 
low risk for COI 

One month 

Negotiate contract with participant Varies 
Notify State of California and California Registry of verification 
activities 

One month 

Core Verification Activities   
Begin verification activities Maximum one year 
Completing the Verification Process   
Submit Verification Report and Opinion to participant Varies 
Participant reviews Verification Report and Opinion and 
returns comments to verifier 

One month 

Verifier discusses findings with participant Varies 
Participant authorizes submission of electronic Verification 
Form to the California Registry 

By October 31 of data year +1 

Monitor emerging COI One year 
Verifier cannot provide consulting services to participant One year 
Participant chooses a new verifier After a maximum of six years 
 
 
 
 



 

General Verification Protocol  Glossary 
(August 2008)   35 

Glossary  

Applicant A firm, or lead firm (if part of a team), responding to a State-
issued RFA for Verifiers. 

Baseline Datum against which to measure greenhouse gas emissions 
performance over time, usually annual emissions in a selected 
base year. 

Batch Verification Verification process arranged by the California Registry for 
multiple participants with relatively simple GHG emissions (less 
than 500 tons of CO2e emissions and typically only indirect 
emissions from electricity consumption and/or direct emissions 
from stationary or mobile combustion).   

Verification The process used to ensure that a given participant’s 
greenhouse gas emissions inventory (either the baseline or 
annual result) has met a minimum quality standard and complied 
with the California Registry’s procedures and protocols for 
calculating and reporting GHG emissions. 

Verified Member A California Registry participant that has submitted at least one 
verified annual emissions report to the California Registry. 

Verifier A firm or team of firms that has been State- and California 
Registry-approved to conduct verification activities under the 
California Registry program. A verifier may also refer to a single 
employee within a State- and California Registry-approved firm 
who conducts verification activities. 

CO2 equivalent* (CO2e) The quantity of a given GHG multiplied by its total global 
warming potential. This is the standard unit for comparing the 
degree of harm which can be caused by different GHGs.   

Conflict of Interest  A situation in which, because of other activities or relationships 
with other persons or organizations, a person or firm is unable or 
potentially unable to render an impartial Verification Opinion of a 
potential client’s greenhouse gas (GHG) emissions, or the 
person or firm's objectivity in performing verification activities is 
or might be otherwise compromised. 

Datum    A reference or starting point. 

De Minimis A quantity of greenhouse gas emissions from one or more 
sources, for one or more gases, which, when summed equal 
less than 5% of an organization’s total CO2e emissions. 

Direct Emissions  Emissions from sources that are owned or controlled by the 
reporting organization.   

Emerging COI A potential or actual COI situation that arises, or becomes 
known, during verification or for a period of one year after the 
completion of verification activities. 
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Emission Factor* A factor relating activity data and absolute GHG emissions. 

Equity Share Fractional percentage or share of an interest in an entity based 
either on ownership interest, or on some other contractual basis 
negotiated among the entity’s stakeholders.   

Fugitive Emissions* Unintended or incidental emissions of GHGs from the 
transmission, processing or transportation of fossil fuels or other 
materials, such as HFCs from refrigeration leaks, SF6 from 
electric power distribution equipment, methane from mined coal, 
CO2 emitted incidentally with geyser steam and/or fluid used in 
geothermal generating facilities. 

 
Global Warming Potential* (GWP) The ratio of radiative forcing (degree of harm to the 

atmosphere) that would result from the emission of one unit of a 
given GHG to one unit of CO2.  

Greenhouse Gases (GHGs) For the purposes of the California Registry, GHGs are 
the six gases identified in the Kyoto Protocol:  carbon dioxide 
(CO2), nitrous oxide (N20), methane (CH4), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  

Indirect Emissions  Emissions that are a consequence of the actions of a reporting 
entity, but are produced by sources owned or controlled by 
another entity. 

Inherent Uncertainty The scientific uncertainty associated with measuring GHG 
emissions due to limitations on monitoring equipment, or 
measurement methodologies.   

Lead Verifier An individual who has completed a California Registry-
sponsored verification training workshop and who has the 
authority to sign a verification firm’s Verification Opinion. 

Management Control  The ability of an entity to govern the operating policies of another 
entity or facility so as to obtain benefits from its activities. 

Material misstatement An error (for example from an oversight, omission or 
miscalculation) that results in the reported quantity being 
significantly different from the true value to an extent that will 
influence performance or decisions. 

Member A California Registry participant that is preparing its annual GHG 
emissions report, but has not yet submitted its verified report to 
the California Registry. 

Minimum Quality Standard Data that is free of material misstatements, and meets the 
California Registry’s minimum level of accuracy of at least 95%. 

Mobile Combustion* Burning of fuels by transportation devices such as cars, trucks, 
airplanes, vessels, etc. 

Organizational COI Instances where the ability to render objective GHG verification 
services may be affected by the services provided by, shared 
management and/or financial resources with, or other situations 
created by a parent company or other related entities. 
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Outsourcing* The contracting out of activities to other businesses. 

Partner An organization working through a lead firm (applicant) to 
respond to a State-issued RFA for Verifiers. A partner may or 
may not be a related entity. If the applicant submits an 
application wherein staff or financial capability is shared with 
either a parent firm or subsidiary of a parent firm, then that 
parent or subsidiary is considered a partner. If the applicant is 
part of a larger organization, but the application does not include 
any staff or financial capability from the larger organization, then 
the larger organization is not considered a partner. 

Personal COI A relationship of an employee or a partner employee that may 
impair the objectivity of the employee in performing a verification. 

Process Emissions Emissions from physical or chemical processing rather than from 
combustion, such as CO2 emissions from cement manufacturing 
and PFC emissions from aluminum smelting. 

 
Related Entity An organization that is linked to the verifier by: common 

ownership or directors, contractual arrangement, a common 
name, informal understanding, or other means such that the 
related organization has a vested interest in the outcome of an 
assessment or has a potential ability to influence the outcome of 
an accredited management system assessment, greenhouse 
gas validation, or verification. 

Reporting Uncertainty The errors made in identifying emission sources and managing 
and calculating GHG emissions. This differs from inherent 
uncertainty due to incomplete understanding of climate science 
or a lack of ability to measure greenhouse gas emissions.  

Stationary Combustion* Burning of fuels to generate electricity, steam, or heat. 

 
 
*Definitions of key terms obtained from “The Greenhouse Gas Protocol, A Corporate 
Accounting and Reporting Standard,” World Business Council for Sustainable Development 
and World Resources Institute, Switzerland, March 2004. 
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Key Questions 

Verifier Approval: Who may qualify as a verifier? 

Only those firms accredited by the California Registry, the State of California, or The Climate 
Registry may provide verification services to California Registry participants  

To become approved, a verifier must complete a two-step process:  1) Obtain accreditation 
as a GHG verifier from either the California Air Resources Board or from the American 
National Standards Institute (or other approved accreditation body as specified on the 
California Registry website) and 2) achieve California Registry approval by attending a 
verification training workshop facilitated by the California Registry.   

Information on the ANSI GHG Verifier Accreditation is available at www.ansi.ghg.org.  
Information on CARB GHG accreditation is available at arb.ca.gov.   

Applicants who wish to be qualified as approved verifiers need to demonstrate experience in 
GHG verification and verification of financial data, technical data, quality control, and/or 
environmental management systems. Verifiers must also demonstrate the means to accept 
financial liability for verification activities undertaken for a participant. Firms providing 
verification services to a participant may not provide any non-verification services that create 
a high risk of COI to the same participant for three years prior to and one year after 
verification.  

Liability: What liability will a verifier incur?  What liability coverage must a 
verifier accept?  

At a minimum, a verifier is responsible for planning a participant’s verification activities, 
conducting the verification activities, preparing a Verification Report and Opinion, and 
submitting authorized Verification Opinions to the California Registry via CARROT. If a 
California Registry-approved verifier fails to complete the contracted activities, they may be 
financially liable for the cost of hiring a different California Registry-approved verifier to 
complete a proper verification from start to finish (as defined in the contract between a verifier 
and a participant). The verifier may incur additional liability based on the negotiated terms of 
the contract. This liability may include the future value of GHG emissions or emission 
reductions, damages, or any other element agreed to by the verifier and the participant.   

In their initial application, verifiers must demonstrate the means to accept financial liability for 
verification activities undertaken for a California Registry participant, specify such liability in 
any contract for verification activities, and make adequate arrangements (e.g., professional 
liability insurance coverage) to cover liabilities arising from its activities or operations.  
However, verifier liability may also be limited in the contract with the California Registry 
participant.   

Resolution of Disputes:  What recourse is available if the participant does not 
accept the findings of the verification? 

There may be instances where a verifier and a participant cannot agree on identification of 
material misstatements and/or the findings of the Verification Opinion. In such instances, both 
parties can request the Dispute Resolution Committee, composed of qualified 
representatives from California state agencies, the California Registry, and one non-voting 
verifier, who serves pro bono on an annual, rotating basis. The participant and the verifier will 
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each pay a filing fee equal to 5% of the participant’s annual membership fee to submit the 
matter to the Dispute Resolution Committee. 

The Dispute Resolution Committee will interview the participant and the verifier, review the 
area of dispute and reach a unanimous, binding decision concerning verifiability. The 
California Registry will notify the verifier and the participant of the Committee’s decision.  
Thus, as part of contract negotiations, each California Registry participant and verifier will 
need to sign a form agreeing to this Dispute Resolution policy. 

“Batch Verification”: How does it work?  How will it affect bidding, 
contracting, and the overall verification process?   

In an effort to minimize the transaction costs of verification, the California Registry will help 
eligible participants with simple GHG emissions contract for “batch verification”. Eligible 
participants have relatively simple GHG emissions (indirect emissions from purchased 
electricity and/or emissions from limited stationary and mobile sources) and produce less 
than 500 metric tons of CO2e per year. 

In batch verification, the California Registry will work with one verifier each year to verify the 
emissions reports of multiple organizations at one time. Emissions must be verified to the 
standards of the General Reporting Protocol. Because of the nature of the emissions, batch 
verification activities will consist of document review and phone conversations, but will not 
require a site visit. The California Registry will assist in negotiating a standardized contract 
and a flat fee for each organization.  Standardizing the contract language will help to 
minimize the transaction costs of verification for small, office-based organizations.   

A new batch verifier will be chosen each year. This finite verifier term is to minimize the risk 
from COI and to eliminate the cost associated with a case by case COI. 

Verification Deadlines: What is the deadline for completing the verification 
process? 

Emissions should be reported to the Registry no later than June 30 following the emissions 
year. Verification should be completed by October 31 following the emissions year. For 
instance, 2008 emissions should be reported by June 30, 2009 and verified by October 31, 
2009. 
 
Verification Report and Verification Opinion: What are the Verification Report 
and Verification Opinion and how are they different? 

The Verification Report is a detailed report that a verifier prepares for a participant. The 
Verification Report should describe the scope of the verification activities, standards used, 
emission sources identified, sampling techniques, evaluation of a participant’s compliance 
with the General Reporting Protocol, assumptions, and a list of material and immaterial 
misstatements, if any. The Verification Report is a confidential document between the verifier 
and the participant, and is only shared with the California Registry or the public at the 
participant’s request.   

The Verification Opinion is a brief, one-page summary of the verifier’s findings that simply 
states if the participant’s emissions report is verifiable or not. The Verification Opinion is 
submitted in hard copy by the verifier to the participant for approval. 
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Verification and Remediation:  What if a participant’s emissions report is not 
verified? 

After completing verification activities, the verifier will prepare a Verification Report and 
forward it to the responsible official representing the participant. The responsible official 
includes anyone authorized by the participant to approve the GHG emissions report for 
submission to the California Registry and will typically be a corporate official or the technical 
manager of the verification contract.   

If the verifier identifies material misstatements that prevent a favorable Verification Opinion, 
those material misstatements should be listed and described in the Verification Report. If 
possible, the participant may correct those material misstatements and resubmit the 
emissions report for verification within a reasonable amount of time. The participant may seek 
technical assistance to correct material misstatements but the verifier may not provide such 
technical assistance as it would constitute non-verification services, and create a conflict of 
interest.   

The California Registry will retain the participant’s unverified data in the California Registry 
database for up to two years, pending correction. After that time, the participant will need to 
re-enter the data.  

Confidentiality: Are the results of the verification kept confidential? Will 
emissions data be kept confidential?   

All aggregated entity-level emissions data and metrics reported to the California Registry will 
be available to the public. However, the California Registry will keep confidential all reported 
emissions, activity data, methodologies, and emissions factors that are reported at facility, 
project, or source levels. Confidential information will only be accessible to the participant, the 
California Registry, and the verifier, unless the participant allows others access to such 
information or wishes to have it available to the public. In instances where the State of 
California accompanies verifiers on site visits, the State may have access to confidential 
information as needed to oversee verification activities and evaluate the reasonableness of 
the participant’s data and systems to track emissions.  Representatives from the State, the 
Verifier, and the Participant who will view confidential information will all be required to sign 
the Standard Nondisclosure Agreement (NDA). As noted in an earlier question, the 
Verification Report is a private document between a participant and verifier, while the 
Verification Opinion is shared with the California Registry. A majority of the contents of the 
Verification Opinion will also be shared with the public. 

General Verification Protocol Revision Policy:  Will this General Verification 
Protocol change over time?  How can verifiers provide feedback to the 
California Registry?   

The California Registry expects to regularly review, revise, update, and augment this General 
Verification Protocol. The California Registry invites all parties, verifiers, California Registry 
participants, California State agencies, and the public to provide insights and experiences 
that will help improve the General Verification Protocol. Anyone with suggestions or concerns 
is encouraged to contact the California Registry at any time at 213-891-1444 or by email at 
info@climateregistry.org.       

Stakeholders will also be able to present suggestions directly to the California Registry’s 
Board of Directors for consideration at their meetings. All suggestions and requests for 
modifications must be made by utilizing the “Protocol Comment Form” available on the 
California Registry’s website at www.climateregistry.org/protocols.    
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California Registry-Approved Technical Assistance Providers:  What role do 
they play? 

Some participants may desire outside assistance, either in terms of expertise or human 
resources, to collect, document and report their emissions to the California Registry and/or 
otherwise manage their GHG emissions. To assist participants in identifying a firm qualified to 
help them, the State and the California Registry approve firms qualified to serve as technical 
assistance providers (TAs). Participants are not required to use only approved TAs. 
However, approved companies have been approved as firms experienced in providing GHG 
emissions services, and many of them have attended California Registry-sponsored training 
sessions.  Where a participant has retained the services of a TA, the participant may ask the 
TA to play a role in the verification process. Neither the California Registry nor the State is 
responsible for any consulting services or recommendations they may provide, nor do they 
specify any role that TAs should or should not play.   

All firms approved as verifiers also are automatically qualified to act as TAs. However, a firm 
cannot provide both technical assistance and verification services to the same client at the 
same time.    

Role of California State Agencies: What is the relationship between the 
California Registry and state agencies? 

The Registry was established by California statute as a non-profit voluntary registry for 
greenhouse gas emissions inventories, to help organizations establish GHG emissions 
baselines against which any future GHG emission reduction requirements may be applied. 
The State of California was directed to offer its best efforts to ensure that participants receive 
appropriate consideration for early actions in the event of any future state, federal or 
international GHG regulatory scheme. 
 
The California Registry and state agencies work together and keep each other informed 
about current activities. The State of California continues to provide technical guidance to the 
California Registry and plays a direct oversight role in the verification process. The California 
Registry gives great weight to state agency guidance and relies in large part on these 
recommendations when developing California Registry policies, procedures and tools, 
including reporting and verification protocols and the online reporting tool. However, final 
policy and technical decisions are made independently by the California Registry’s Board of 
Directors. 
 
Updated Emissions Reports: Once a report has been verified, will it ever 
change?   

Following verification of an annual GHG emissions report, there may be situations in which a 
verified report may change. A participant may wish to add information beyond the minimum 
reporting standards (add non-CO2 gases during the first three years of reporting, report 
facilities outside of California, change the emission factor used, etc.). Participants can update 
their report at any time. However, any changes will need to be re-verified, and this 
information will need to be documented in CARROT. As understanding and sophistication of 
GHG accounting principles develops, the California Registry may elect to update accounting 
principles (e.g., alternate emission factors, Global Warming Potentials). Where participants 
have used CARROT to calculate their emissions, these changes do not need to be re-
verified. 
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CARROT: Am I required to use CARROT to communicate with the California 
Registry?    

Participants are required to report their emissions to the California Registry using CARROT.  
The participant-entered annual GHG emissions report generated by CARROT is the 
document on which the verifier provides its Verification Opinion to the California Registry. The 
Verification Opinion is submitted in separately by the participant. Verifiers are not restricted to 
only communicating with the California Registry via CARROT, but must use the online tool to 
submit an electronic Verification Form and Verification Activity Log. Questions about using 
CARROT may be directed to the California Registry at 213-891-1444 or 
help@climateregistry.org. 
 
Additional Questions? 

If you have any questions regarding GHG emissions reporting or verification under the 
California Registry Protocols, please contact the California Registry by phone (213-891-1444) 
or email (help@climateregistry.org). 
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Section	1				Introduction	

This	Urban	Water	Management	Plan	Update	(“UWMP”)	was	prepared	by	the	City	of	

Patterson	(City)	in	accordance	with	state	of	California	requirements,	as	defined	in	

the	California	Water	Code.		The	UWMP	is	an	update	of	the	previous	plan	developed	

in	2006,	titled	“City	of	Patterson	–	Urban	Water	Management	Plan	2005	Update”.			

Background	

Notable	changes	since	the	completion	of	the	2005	UWMP	include	an	update	to	the	

City’s	General	Plan	in	2010,	implementation	of	a	non‐potable	water	system	for	

irrigation	of	large	landscapes,	and	progress	toward	formation	of	a	local	

groundwater	management	plan.		The	City	has	also	completed	replacement	of	large	

sections	of	aging	water	distribution	pipe	in	its	Old	Town	Area,	and	additional	

potable	water	transmission	mains	to	improve	conveyance.		Two	(2)	additional	

water	supply	wells	were	constructed	and	became	operational	during	this	period,	

and	one	(1)	well	was	converted	into	a	non‐potable	source	due	to	contamination	

concerns.		A	new	non‐potable	well	is	under	construction	and	expected	to	be	

operational	by	mid	2011.	

	

Other	significant	improvements	made	to	the	City’s	water	supply	program	include	

implementation	of	a	tiered	rate	structure	with	high	(>	70%)	volumetric	basis,	

installing	magnetic	flow	meters	at	its	sources	(wells)	for	more	accurate	production	

accounting,	and	replacing	several	booster	and	well	pump	motors	with	higher	

efficient	models.		

	

The	City	has	also	been	involved	in	regional	planning	efforts	in	an	attempt	to	

collaborate	with	other	water	purveyors	in	the	area	regarding	long‐term	water	

supply	issues.		In	2010,	the	City	was	the	lead	agency	in	preparation	of	an	Integrated	

Regional	Water	Management	Proposition	84	Grant	(IWRM	Grant)	proposal,	seeking	
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funding	for	local	water	supply	planning	studies.		Although	the	grant	attempt	was	

unsuccessful,	the	City	will	continue	to	pursue	funding	for	this	effort,	and	invite	other	

local	water	purveyors	to	participate.		The	City	will	likely	be	reapplying	for	the	IRWM	

Grant	in	the	next	round	of	submittals	to	DWR,	anticipated	in	fall	of	2011.	

	

The	City’s	sole	water	supply	source	remains	local	groundwater,	and	is	expected	to	

continue	using	local	groundwater	for	the	near‐term.		Development	projects	yet	to	be	

completed	were	previously	approved	on	the	basis	of	available	groundwater	

capacity,	as	determined	geo‐hydrologic	studies.		The	General	Plan	Update	approved	

by	the	City	in	2010	(GPU)	identifies	a	significant	increase	in	area	and	population.			

The	population	is	predicted	to	more	than	double	by	2030	raising	from	21,229	

currently,	to	over	47,000	by	2030,	in	addition	commercial	and	industrial	square	

footage	both	near	2,800,000	square	feet	currently	will	increase	to	over	10,000,000	

and	15,000,000	respectively.			

	

According	to	growth	projections,	local	groundwater	capacity	will	likely	provide	for	

all	growth	through	the	UWMP	planning	horizon	(20	years,	or	2030).		However,	as	

discussed	in	the	2010	Water	Supply	Analysis	prepared	for	the	GPU	(WSA),	

alternative	water	sources	will	be	required	for	full	build‐out	of	the	GPU	planning	

area.		Alternative	sources	identified	in	the	GPU	include	surface	water,	reclaimed	

wastewater,	and	conservation.		Since	groundwater	is	proposed	as	the	sole	source	of	

supply	through	2030,	alternative	sources	will	not	be	addressed	in	this	UWMP	

update.		It	is	the	City’s	intention	to	begin	making	progress	toward	securing	these	

alternative	sources	immediately,	thus	reports	on	progress	should	be	anticipated	in	

subsequent	UWMP	updates.				

	

In	2008,	the	City	approved	a	non‐potable	water	program	for	the	purpose	of	using	

lower	quality	water	for	irrigation	of	public	and	commercial	landscaping.		Public	and	

commercial	landscaping	is	estimated	to	account	for	as	much	as	25%	of	the	City’s	

total	annual	water	use,	and	over	40%	of	the	peak	month	demands.		The	City’s	Non	
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Potable	Water	Program	(NPWP)	is	proceeding,	with	construction	currently	in	Phase	

2	of	a	5	phase	program.	The	NPWP	is	currently	using	lower	quality	groundwater	for	

irrigation,	but	is	being	designed	and	constructed	to	receive	recycled/reclaimed	

water	at	some	point	in	the	future.		Several	thousand	feet	of	pipe	have	been	installed,	

and	irrigating	some	of	the	City’s	largest	landscapes.		This	City	intends	to	continue	

with	construction	of	additional	NPWP	phases,	with	final	completion	scheduled	for	

2014.			

	

Conservation	does	and	will	increasing	play	a	key	role	in	the	City’s	water	supply	

program.		It	is	important	to	recognize	that	the	City	of	Patterson	is	presently	a	“water	

conserving	community.”		The	California	Department	of	Water	Resources	(DWR)	

estimates	that	the	San	Joaquin	River	Region	has	demands	of	248	gallons	per	

capita/day	(gpcd),	with	a	demand	reduction	goal	to	174	gpcd	by	2020.1		In	

comparison,	the	City’s	169	gpcd	10‐year	average	demand	is	already	lower	than	the	

Water	Conservation	Act	of	2009’s	(20x2020)	goal,	and	the	City	will	see	further	

reductions	in	per	capita	demand	over	the	next	10	years	due	to	a	combination	of	

existing	City	conservation	programs	and	mandatory	water	conservation	codes.				

	

However,	the	City	has	determined	that	meeting	all	provisions	of	the	California	

Urban	Water	Conservation	Council’s	14	BMP’s	is	not	cost‐effective	at	this	time,	and	

has	requested	exemptions	for	several	measures.		If	and	when	the	City’s	water	

supplies	change	(i.e.	surface	water	purchases,	use	of	recycled	water,	etc.),	and	or	

water/building	codes	change,	the	City	will	reevaluate	water	conservation	measures	

for	cost	effectiveness.	

	

																																																								
1			20x2020	Water	Conservation	Plan,	Table	ES‐1,	Regional	Urban	Water	Use	Patterns	in	2005,	Feb.,	

2010.	
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Purpose	of	the	Urban	Water	Management	Plan	

The	purpose	of	preparing	an	Urban	Water	Management	Plan	(UWMP)	is	to	satisfy	

the	requirements	of	Division	6	of	the	California	Water	Code.		Established	in	1983,2	

the	Urban	Water	Management	Plan	Act	was	adopted	to	formalize	the	state’s	policy	

that	management	of	urban	water	demands	and	efficient	use	of	water	shall	be	a	

guiding	criterion	in	public	decisions,	and	urban	water	users	shall	develop	plans	to	

actively	pursue	the	efficient	use	of	water	supplies.	

	

The	UWMP	Act	requires	all	water	suppliers	with	at	least	3,000	customers	prepare	

and	adopt	a	plan	every	five	(5)	years.		According	to	the	act,	the	content	of	the	plan	

shall	include	a	description	of	water	management	tools	and	options	used	by	that	

entity	that	will	maximize	resources	and	minimize	the	need	to	import	water	from	

other	regions.		Specifically,	the	plan	must:	

		

 Provide	current	and	projected	population,	climate,	and	other	demographic	

factors	affecting	the	supplier's	water	management	planning;		

 Identify	and	quantify,	to	the	extent	practicable,	the	existing	and	planned	

sources	of	water	available	to	the	supplier;		

 Describe	the	reliability	of	the	water	supply	and	vulnerability	to	seasonal	or	

climatic	shortage;		

 Describe	plans	to	supplement	or	replace	that	source	with	alternative	sources	

or	water	demand	management	measures;	

 Describe	the	opportunities	for	exchanges	or	transfers	of	water	on	a	short‐

term	or	long‐term	basis	(associated	with	systems	that	use	surface	water);		

 Quantify	past	and	current	water	use;	

 Provide	a	description	of	the	supplier's	water	demand	management	measures,	

including	schedule	of	implementation,	program	to	measure	effectiveness	of	

																																																								
2			AB	797,	Klehs	
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measures,	and	anticipated	water	demand	reductions	associated	with	the	

measures;	

 Assessment	of	the	water	supply	reliability.	

	

UWMP’s	are	required	to	provide	projections	of	water	program	data	and	information	

for	a	20	year	horizon,	or	“as	far	as	data	is	available.”		Plans	shall	be	adopted	by	the	

water	supplier,	and	copies	submitted	to	the	DWR.			

	

The	act	has	been	amended	several	times	since	its	creation,	including	SB	610	in	

2001.3		Numerous	changes	to	relevant	State	law	have	occurred	since	the	2005	

UWMP’s	were	required.		Changes	occurred	to	the	UWMP	Act	(CWC	§10610	et	seq.,	

included	as	Part	II,	Section	K)	with	enactment	of	the	Water	Conservation	Bill	of	2009	

(CWC	§10608)	and	other	legislation.		The	Water	Conservation	Bill	of	2009	requires	

that	certain	information	be	included	in	an	urban	retail	water	supplier’s	UWMP.		The	

City’s	Conservation	Program	and	calculation	of	methods	to	set	conservation	targets	

are	provided	in	Appendix	A.	

	

The	overall	intent	of	the	UWMP	Act	and	its	requirements	are	similar	to	previous	

years—to	describe	an	urban	water	supplier’s	water	supplies	and	conservation	

efforts.	Primary	changes	to	UWMP	requirements	since	2005	address	water	

conservation	(through	the	Water	Conservation	Act	of	2009)	and	Demand	

Measurement	Measures	(DMMs	through	AB	1420),	but	there	are	several	other	

changes,	with	the	most	notable	including:			

	

																																																								
3			Requires	that	water	assessments	be	furnished	to	local	governments	for	inclusion	in	any	
environmental	documentation	(CEQA)	for	certain	projects	when	absent	from	UWMP’s.	
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 10621(b):	Provide	at	least	60	days	notification	to	any	city	or	county	within	

which	the	supplier	provides	water	for	the	public	hearing	required	by	Section	

10642.	

	

 10631(j):	Members	of	the	CUWCC	will	be	considered	in	compliance	with	the	

DMM	evaluation	(10631	(f)	and	(g))	if	they	comply	with	all	the	provisions	of	

the	"Memorandum	of	Understanding	Regarding	Urban	Water	Conservation	

in	California,"	dated	December	10,	2008	and	by	submitting	their	CUWCC	

annual	reports.	

	

 10631.1:	Water	use	projections	required	by	Section	10631	shall	include	

projected	water	use	for	single‐family	and	multifamily	residential	housing	

needed	for	lower	income	households	(Health	and	Safety	Code	Section	

50079.5)	will	be	provided.	These	water	use	projections	are	to	assist	a	

supplier	in	complying	with	Government	Code	Section	65589.7	to	grant	

priority	of	the	provision	of	service	to	housing	units	affordable	to	lower	

income	households.	

	

 10631.5(a):	After	January	1,	2009,	eligibility	for	state‐funded	grants	or	loans	

will	be	conditioned	on	the	implementation	of	Section	10631	DMMs.	If	a	DMM	

is	not	currently	being	implemented,	then	the	urban	water	supplier	submits	to	

the	department	for	approval	a	schedule,	financing	plan,	and	budget,	to	be	

included	in	the	grant	or	loan	agreement.		If	a	DMM	is	not	locally	cost‐effective	

(the	present	value	of	the	local	benefits	is	less	than	the	present	value	of	local	

costs	to	implement	the	DMM),	then	the	water	supplier	will	submit	

supporting	documentation	and	the	DWR	will	provide	a	determination	within	

120	days	of	UWMP	submittal.		

	

 10631.5(e):		The	water	supplier	may	submit	copies	of	its	annual	reports	and	

other	relevant	documents	to	assist	DWR	in	determining	implementation	or	
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scheduling	of	the	water	suppliers	DMMs.	Water	suppliers	that	are	signatories	

of	the	CUWCC	MOU	may	submit	its	annual	reports	to	support	its	DMM	

activities.	

	

 10608.20(e):		Include	the	baseline	daily	per	capita	water	use,	urban	water	

use	target,	interim	water	use	target,	and	compliance	daily	per	capita	water	

use.		Provide	basis	for	determination	and	supporting	data	references.	

	

 10608.20(g):		The	2015	UWMP	can	update	the	2020	urban	water	use	target.	

	

 10608.20(h)	(2):		An	urban	retail	water	supplier	shall	use	the	methods	

developed	by	the	department	in	compliance	[with	methodologies	and	criteria	

developed	by	DWR.		

	

 10608.20(j):		Deadline	for	adoption	of	a	UWMP	is	extended	to	July	1,	2011	to	

allow	use	of	the	technical	methodologies	developed	to	establish	baseline,	

target,	interim	target,	and	compliance	daily	per	capita	water	use.	

	

 10608.36:		Wholesale	suppliers	will	provide	an	assessment	of	their	present	

and	proposed	future	measures,	programs,	and	policies	to	achieve	water	use	

reduction	required	in	SBX7	7.	

	

 10608.40:		Urban	water	suppliers	will	report	progress	toward	meeting	urban	

water	use	targets	in	their	UWMPs	using	a	standardized	form	to	be	developed	

by	DWR.	Note:	This	applies	only	to	2015	and	2020	UWMPs	because	they	will	

report	“progress”	toward	meeting	targets	established	in	this,	the	2010	UWMP.	
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 10608.42:		DWR	will	review	the	2015	UWMPs	and	report	to	the	Legislature	

the	progress	toward	achieving	a	20‐percent	reduction	in	urban	water	use	by	

December	31,	2020.	

	

DWR	provides	a	list	of	standard	data	tables	to	be	completed	by	water	purveyors	as	

part	of	the	UWMP.		To	maintain	the	DWR	format,	these	tables	are	located	in	

Appendix	D,	however	they	are	each	referenced	in	the	plan.		Throughout	this	

document	reference	to	the	DWR	tables	are	shown	with	“(D)”	after	the	table	number	

to	indicate	the	table	may	be	found	in	the	appendices.				

	

Agency	Coordination	

In	accordance	with	requirements	the	UWMP	Act,	and	in	conjunction	with	

development	of	the	WSP,	the	City	has	maintained	contact	with	local	water	

purveyors	and	agencies,	discussing	its	water	and	civic	planning	efforts,	and	possible	

options	for	regional	water	programs.			

	

Meetings	and	discussions	with	local	water	purveyors	have	included	1)	opportunities	

for	regional	water	planning,	including	groundwater	management	plans	and	

programs,	2)	options	for	sharing	and/or	transfers	of	water	supplies	to:	a)	minimize	

the	need	to	import	water	to	the	area,	and	b)	enhance	the	overall	reliability	of	

supplies	in	the	area	for	periods	when	imported	water	is	limited	or	unavailable.		

Topics	such	as	groundwater	banking,	protection	of	water	quality,	use	of	recycled	

water,	and	long‐term	impacts	of	groundwater	pumping	were	discussed.			

Coordination	with	Appropriate	Agencies	(§	10620	(d))	

Coordination	with	most	or	all	of	these	water	purveyors	are	expected	to	continue	

while	City	of	Patterson	develops	and	implements	its	water	supply	program.		
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Agencies	that	the	City	has	directly	coordinated	with	are	shown	in	Table	1‐1(D).	4		

Additional	information	regarding	these	districts	and	current	coordination	efforts	

are	included	in	Section	3.	

	

In	early	2006,	the	City	and	the	County	of	Stanislaus	agreed	to	jointly	study	

opportunities	for	a	regional	water	supply	program.		These	studies	examined	source	

supply	and	treatment	options	for	meeting	the	demands	of	the	City	and	future	

County	of	Stanislaus	developments	on	the	west	side	(west	of	the	San	Joaquin	River),	

near	the	City.			

	

The	status	of	County	developments	is	pending,	but	discussions	regarding	regional	

water	programs	are	expected	to	continue	upon	County	approval	of	the	

developments.		Each	participating	agency,	as	shown	in	Table	1‐1(D),	had	access	to	a	

draft	of	the	UWMP.			

City	and	County	Notification	and	Participation	(§	10621	(b))	

More	than	60	days	in	advance	of	adoption	of	the	UWMP,	the	City	provided	

notification	to	Stanislaus	County,	inviting	comments	and	participating	in	the	

process.		A	copy	of	the	Notification	Letter	is	shown	in	Appendix	B.			

Changes	or	Amendments	to	UWMP	(§	10621	(c))	

In	the	event	there	are	significant	changes,	impacts	or	new	information	that	would	

require	the	UWMP	to	be	updated	or	amended	prior	to	the	next	required	plan	update	

in	2015,	the	City	will	follow	the	procedures	set	forth	in	Water	Code	Sections	10640	

through	10645.	

																																																								
4			Tables	including	“(D)”	indicate	they	are	DWR	format	tables	found	in	Appendix	D	of	the	plan.				
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Adoption	and	Implementation	

A	presentation	regarding	conservation	elements	in	the	draft	UWMP	was	provided	

on	April	17,	2011,	at	the	City	of	Patterson	City	Council	regular	public	meeting.			After	

two	(2)	consecutive	advertisements	in	the	Patterson	Irrigator	on	May	19th	and	26th,	

2011,	a	draft	study	was	presented	to	the	City	Council	on	June	7,	2011.		A	public	

hearing	and	the	subsequently	adoption	of	the	UWMP	by	the	City	occurred	on	June	

21,	2011,	per	Resolution	No.	2011‐38.		A	copy	of	the	public	notice	and	resolution	are	

included	in	Appendix	C.		After	adoption	of	the	UWMP,	the	City	provided	copies	to	

DWR;	agencies	listed	in	Table	1‐1(D),	California	State	Library,	and	have	made	a	copy	

of	the	UWMP	available	to	the	public	and	other	interested	parties	at	City	Hall.			

	

In	accordance	with	California	Water	Code	and	the	UWMP	Act,	DWR	reviewed	

Patterson’s	2010	UWMP	and	submitted	formal	comments	to	the	City	on	July	5,	2012.		

Comments	were	as	follows:	

	

“DWR’s review of the City of Patterson’s 2010 plan has found that the plan has not 

addressed elements required by the UWMP Act.  The elements not addressed or included 

are listed below: 

 

1.) The City of Patterson’s 2009-2010 Best Management Practices Coverage Report 
from the California Urban Water Conservation Council showing all practices to 
be “on track”.  CWC 10631 (j). 

2.) Water use projections for lower income households as identified in the City’s 
general plan.  CWC 10631.1 

3.) Please rewrite the paragraph on page 4-12 starting with, ”Full use of the existing 
water system capacity ….”  The paragraph is confusing and is unclear as to 
whether the city can meet future demand through a sustainable use of 
groundwater. 

4.) Please revise any land use or water use tables if updated information is available.  



Urban Water Management Plan 2010  June 2011 1‐11

The addition of the elements listed represents a significant change to the plan and 

requires that the plan go through the amendment process of public notice, a public 

hearing and re-adoption by the City’s governing board.” 

	

DWR’s	comments	are	addressed	in	this	version	of	the	2010	UWMP,	dated	July,	2012.			

Land	use	and	water	demand	projections	were	updated	as	approved	on	February	23,	

2012,	by	Patterson	City	Council	for	the	City’s	master	planning	process.			CUWCC	

BMP	Reporting	compliance	is	included	as	provided	by	CUWCC	on	June	4,	2012.					
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Section	2				System	Description	

The	City	is	a	community	with	a	rich	agricultural	heritage.		It	is	among	many	diverse	

communities	in	the	Central	Valley	of	California	that	was	established	through	the	

hard	work	and	dedication	of	many	individuals	committed	to	a	common	vision	of	

prosperity	and	opportunity.		It	is	proud	of	its	provincial	setting	and	strong	sense	of	

community.		The	City	is	located	on	Highway	33,	along	the	Interstate	5	corridor,	280	

miles	north	of	Los	Angeles,	92	miles	south	of	Sacramento,	89	miles	southeast	of	San	

Francisco	and	45	miles	southeast	of	Livermore.	

Service	Area	(§	10631	(a))	

In	1909,	Thomas	Patterson	subdivided	18,462	acres	held	by	the	Patterson	Ranch	

Company	into	ranches	of	various	sizes	and	plotted	the	design	of	the	town	of	

Patterson.		Determined	to	make	Patterson	different	from	most,	he	modeled	his	town	

after	the	radiating	street	designs	of	Washington	D.C.	and	Paris,	France,	designed	by	

the	famous	French	architect	and	engineer	Pierre	Charles	L'Enfant.		Major	streets	

were	planted	with	Palms,	Eucalyptus	and	Sycamore	trees.		The	City	was	

incorporated	in	1919.			

	

With	a	current	population	of	approximately	21,000	residents,	Patterson	is	a	small	

rural	community	surrounded	by	productive	agricultural	lands.		With	agriculture	as	

its	primary	economic	base,	orchards	of	apricots,	almonds	and	walnuts,	as	well	as	

row	crops	of	dry	beans,	tomatoes,	broccoli,	spinach,	peas	and	melons	play	an	

important	role	in	the	City’s	history.		It	is	commonly	referred	to	as	the	“Apricot	

Capital	of	the	World.”	

	

In	recent	years,	the	City	has	become	a	bedroom	community	for	residents	that	chose	

to	work	in	nearby	urban	centers	but	live	in	a	quieter	setting.		In	response,	the	City	
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has	made	adjustments	in	its	land	use,	providing	for	more	residential	development	as	

well	as	the	creation	of	more	commercial	and	industrial	opportunities.				

	

In	2010	the	City	updated	its	General	Plan.		The	approved	land	use	map	is	shown	in	

Appendix	I.			

Service	Area	Population	

The	City’s	water	service	boundaries	are	congruent	with	its	service	area	boundaries.		

The	City	provides	water	service	to	a	population	of	approximately	21,000,	through	

6,100	metered	connections,	consisting	of	residential,	commercial,	industrial,	and	

institutional	uses.				Table	2‐1(D)	provides	a	summary	of	the	City	service	area	

populations.			Table	2‐2	provides	a	summary	of	the	water	service	connections	by	

land	use	type.	

	

Table	2‐2	City	of	Patterson	Water	Service	Connections,	2010		

Land	Use/Demand	Type	 Service	Connections	

Residential	 5,761	
Multifamily	 27	
Commercial	 206	
Industrial	 5	
Institutional	 121	

Total	 6,120	

	

	

The	City	water	system	consists	of	water	wells	for	production	and	a	piping	network	

for	distribution.		Local	groundwater	is	the	sole	source	of	production/source	supply.		

The	distribution	system	has	been	constructed	over	many	years	as	the	City	

developed.		A	large	portion	of	the	City’s	infrastructure	construction	occurred	after	

2000	with	rapid	development,	whereby	the	population	increased	from	11,606	to	
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over	21,000	residents.		In	2009,	the	City	began	replacing	aging	water	infrastructure	

in	its	Old	Town	area.		This	work	is	expected	to	be	completed	in	3	phases,	with	Phase	

1	to	be	complete	in	2011,	and	subsequent	phases	expected	to	be	completed	by	2014.				

	

In	2008,	the	City	approved	construction	of	a	non‐potable	water	program	for	the	

purpose	of	delivering	lower	quality	water	for	irrigation	of	public	and	commercial	

landscapes.		The	City	does	not	currently	use	surface	water	or	recycled	water,	nor	

does	the	City	provide	any	water	treatment,	other	than	the	addition	of	chlorine	for	

disinfection.		A	detailed	discussion	of	the	City	water	production	facilities	is	provided	

in	Section	5.	

Future	Planning		

Beginning	in	2007,	the	City	embarked	on	an	extensive	3	year	effort	to	update	its	

General	Plan.		In	December,	2010,	the	City	approved	the	2010	General	Plan	Update	

(GPU),	which	identifies	future	expansion	areas	of	the	City,	population	estimates,	

land	use	designations,	public	services,	etc.		According	to	the	GPU,	build‐out	of	the	

new	General	Plan	area	will	result	in	an	estimated	population	of	approximately	

67,000	persons,	and	include	11,794	total	acres,	as	shown	in	Table	2‐3.	5		As	part	of	

the	GPU,	a	Water	Supply	Analysis	was	prepared.		The	water	supply	analysis	

addressed	current	water	use	factors	and	defined	anticipated	water	demands.			

	

The	2010	General	Plan	update	resulted	in	the	need	for	simultaneous	updates	of	

numerous	City’s	infrastructure	master	plans,	including	a	water	master	plan.		As	part	

of	the	master	plan	process,	the	City	refined	the	land	use	growth	projections	

assumed	in	the	2010	General	Plan.		The	land	use	and	growth	projections	for	all	

master	plans	were	approved	by	Patterson	City	Council	on	February	23,	2012.			The	

2030	GPU	values	for	development	and	population,	as	adopted,	were	used	for	2030	

water	demand	projections	in	this	report.			
																																																								
5		Build	out	population	of	the	prior	General	Plan	was	35,000.		
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Table	2‐3:	City	of	Patterson	2010	General	Plan	Update—
Development	Holding	Capacity	

	

Attributes	 Total	at	2030	 Total	at	Build‐out	

Dwelling	Units	 8,521	 18,944	
Population	 26,048	 66,673	
Commercial	Floor	
Area	 3,761,823	 13,647,225	

Industrial	Floor	
Area	 18,364,205	 41,036,134	

Jobs	 29,099	 81,414	
Ratio	of	Jobs	to	
Housing	 3.42	 4.30	

Total	Acres:	 4,425	 11,794	
	

	

The	large	percentage	of	land	designated	by	the	City’s	adopted	General	Plan	is	for	

Low	Density	Residential	development	which	is	intended	to	support	complete	

neighborhoods	with	a	range	of	housing	products	and	a	complementary	range	of	

neighborhood‐serving	commercial	and	public	uses	(See	Figure	1).		Residential	

density	estimates	per	the	GPU	are	shown	in	Table	2‐4.			

	

Table	2‐4:	City	of	Patterson	2010	General	Plan	Update—Assumptions	for	

Persons	Per	Dwelling	Unit	

	

Land	Use	Designation	 Average	Units	per	
Acre	

Average	#	of	Persons	per	
Dwelling	Unit	

Estate	Residential	 0.5	 3.0	

Low	Density	Residential	 4.0	 3.0	

Medium	Density	Residential	 6.0	 2.5	

High	Density	Residential	 12.0	 2.5	

Downtown	Residential	 6.0	 2.75	
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Since	the	City	water	service	area	and	sphere	are	congruent,	the	City	is	a	“Category	1	

Water	Supplier	(water	suppliers	whose	actual	distribution	area	overlaps	substantially	

(≥95%)	with	city	boundaries	during	baseline	and	compliance	years),	for	determining	

current	and	future	populations.		Table	2‐1	provides	current	and	projected	

population	estimates,	based	on	the	City	2010	GPU.			

	

Industrial	land	occupies	about	2,200	acres	of	the	GPU	Plan	area.	The	bulk	of	this	

land	is	located	in	the	West	Patterson	Business	Park	Master	Plan	area	and	land	to	the	

northwest	of	the	Business	Park.		Land	designated	for	commercial	development	

occupies	about	800	acres.		Commercial	land	is	concentrated	in	the	downtown	circle,	

in	a	strip	on	the	west	side	of	Second	Street/Highway	33,	at	the	intersection	of	Ward	

Avenue	and	Sperry	Avenue,	at	the	Sperry	Avenue/I‐5	interchange,	and	in	the	long‐

term,	at	the	westerly	terminus	of	Zacharias	Road	where	a	new	interchange	may	be	

established.		Land	west	of	Interstate	5	is	designated	for	a	mix	of	commercial	and	

housing	uses.			Land	use	categories	and	associated	acres	are	shown	in	Table	2‐5.	
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Table	2‐5:	Summary	of	Gross	Acres	by	General	

Plan	Land	Use	Category	

	

General	Plan	Land	Use	Category	 Gross	
Acres1	

Mixed‐Use	Hillside	Development2	 575	
Estate	Residential	 912	
Low	Density	Residential	 3,915	
Medium	Density	Residential	 338	
High	Density	Residential	 46	
Downtown	Residential	 128	
Downtown	Core	 40	
Regional	Commercial	 0	
General	Commercial	 635	
Highway	Service	Commercial	 91	
Neighborhood	Commercial	 46	
Medical/Professional	Office	 31	
Light	Industrial	 1,640	
Heavy	Industrial	 452	
Public/Quasi‐Public3	 1,003	
Parks	and	Recreation4	 401	
Other5	 1,544	
Total	Acres:	 11,798	

	
Source:	Land	Use	Tables	for	City	Infrastructure	
Master	Plan	Updates	2012	
	

1. Gross	acres	refer	to	the	total	area	inclusive	of	streets.	
2. The	Mixed‐Use	Hillside	Development	land	use	designation	

includes	the	range	of	uses	and	percentage	of	uses	
prescribed	by	Policy	LU‐1.4.	

3. Includes	145	acres	associated	with	the	wastewater	
treatment	plant.	

4. Includes	parkland	required	within	residential	expansion	
areas	or	Mixed‐Use	Hillside	Development	required	by	
policies	LU‐1.3	and	LU1.4,	respectively.	

5. Land	not	classified	by	a	land	use	designation.	Includes	
canals,	Interstate	5	right‐of‐way,	utility	rights‐of‐way,	storm	
drainage	basins	and	canals,	and	other	land.	
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Special	development	areas	include	a	large	commercial/distribution	area	on	the	west	

side	of	the	City	(See	Figure	2‐1),	titled	“West	Patterson	Business	Park	Master	

Development”.		The	West	Patterson	Master	Development	Plan	was	adopted	in	2002	

to	supplement	the	City’s	General	Plan	by	establishing	development	standards	and	

design	guidelines	that	will	apply	to	all	new	development	within	an	820	acre	

industrial	park	west	of	Baldwin	Road.		All	development	proposals	within	the	Plan	

area	must	be	found	to	be	consistent	with	the	Master	Development	Plan,	which	in	

turn	must	be	consistent	with	the	City’s	General	Plan.		Although	this	area	(and	

proposed	areas	to	the	north	and	west)	is	zoned	light	industrial,	the	majority	of	

development	in	this	area	is,	and	expected	to	continue	as,	“warehouse/distribution”	

type	development.		This	development	includes	large	storage	and	distribution	

centers	for	retail	businesses,	such	as	Kohl’s	Department	Store,	CVS,	Grainger,	etc.		

This	type	of	development	is	not	water	intensive	since	in	consists	primarily	of	

product	storage	as	opposed	to	production	or	manufacturing.					

	

In	accordance	with	Health	and	Safety	Code	50079.5,	Patterson	has	identified	1960	

low	income	housing	units	in	the	2010	General	Plan	Housing	Element,	with	686	units	

to	be	built	between	2007	and	2014.			California	Water	Code	states:				

	

(a) The water use projections required by Section 10631 shall include projected water use 
for single‐family and multifamily residential housing needed for lower income 
households, as defined in Section 50079.5 of the Health and Safety Code, as identified in 
the housing element of any city, county, or city and county in the service area of the 
supplier, and 
 
(b) It is the intent of the Legislature that the identification of projected water use for 
single‐family and multifamily residential housing for lower income households will assist 
a supplier in complying with the requirement under Section 65589.7 of the Government 
Code to grant a priority for the provision of service to housing units affordable to lower 
income households. 
	

Patterson’s	2014	proposed	low	income	housing	requirement	of	686	units	equates	to	

an	annual	demand	increase	of	approximately	380	ac‐ft/yr,	and	will	grant	priority	to	
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said	housing	demands,	should	they	occur.		The	UWMP	demand	projections	account	

for	low	income	housing	for	2014	requirements	(686	units)	and	General	Plan	build‐

out	(1980	units)	as	provided	in	Table	3‐6(D).		
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Section	3			System	Demands	(§	10631(e))	

Water	use	in	the	state	of	California	varies	depending	on	the	location,	as	expected.		

Those	areas	where	the	climate	is	warmer	and	have	less	rainfall	use	more	water	than	

colder,	wetter	locations.		For	example,	households	in	the	Bay	Area	and	San	Diego	use	

less	water	than	those	in	Sacramento	and	Bakersfield.			

	

Due	to	the	local	climate	(hot	and	dry),	it	would	be	expected	that	the	City	would	have	

higher	demands	that	are	similar	to	other	communities	in	the	Central	Valley.		

However,	the	City	of	Patterson	is	a	“water	conserving	community,”	since	it	uses	

significantly	less	water	per	capita	than	the	average	urban	water	purveyor	in	the	San	

Joaquin	River	region.			According	to	DWR,	the	average	urban	use	in	the	region	is	248	

gpcd,	and	has	set	the	2020	target	at	174	gpcd.		The	City	of	Patterson	is	at	169	gpcd	

current	(see	summary	below	and	Tables	3‐9(D)	through	3‐11(D)),	already	below	the	

region	target.			In	accordance	with	the	Water	Conservation	Act	of	2009	(SB	x7‐7),	the	

City	has	set	their	conservation	target	at	160	gpcd		(see	Appendix	A	for	methods	and	

calculations).	

	

Calculation	of	Conservation	Targets	per	SB	x7‐7	

Year  2020  2015 

Base Daily per capita water use (10 years)   169   

Maximum Target Amount  160  165 

Method 1 ‐ 80% of Base Daily Water Use  135   

Method 2 ‐ Performance Standards  167   

Method 3 ‐ 95% of Regional Target (174 

gpd/person) 

 

165 

 

 

Method 4 – Water Savings   134   
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Part	of	the	reason	water	use	lags	behind	population	is	that	the	City	has	an	effective	

water	conservation	program.		The	City	meters	nearly	all	of	its	services,	and	has	an	

increasing	tiered	rate	schedule	to	encourage	efficient	water	use.		The	City	

ordinances	discourage	water	waste,	including	odd‐even	watering,	and	penalties	for	

irrigation	“run‐off.”		In	2008,	the	City	began	replacing	its	oldest	water	pipes,	which	

had	the	highest	frequency	of	leaks	and	repairs.			

	

The	City	supplies	potable	groundwater	for	residential,	industrial,	and	commercial	

uses	through	a	combination	of	groundwater	wells,	storage	tanks,	and	network	of	

piping.			Each	water	service	is	equipped	with	a	water	meter	for	accounting	and	

billing.		The	City	is	responsible	to	operate	and	maintain	the	water	system	up	to	the	

water	meter.		Water	meters	for	residential	services	range	from	5/8”	to	1”	in	

diameter.		Commercial	services	are	typically	1”	or	greater,	depending	on	the	type	of	

use.		The	largest	connection	is	6”	in	diameter.	

	

The	amount	of	water	used	by	a	property	owner	is	a	function	of	several	factors.		

These	include	the	price	of	water,	income,	demographics,	conservation	measures,	

and	climate.		Since	a	large	portion	of	water	goes	to	outside	use	to	irrigate	

landscaping,	communities	located	in	warmer	areas	typically	consume	more	water	

during	the	year.		Although	price	is	a	deterrent,	it	does	not	always	result	in	sustained	

reductions	in	water	use.			

	

There	are	three	main	water	use	values	that	must	be	considered	when	planning	and	

designing	water	supply	programs.		These	include	annual	demand,	maximum	day	

demand,	and	peak	hour	demand,	as	described	below:	

	

 Annual	Demand	–	The	total	amount	of	water	a	community	uses	during	the	year.		

This	value	determines	the	water	needed	from	source	supplies,	such	as	

groundwater	and/or	surface	water.			Communities	must	plan	to	secure	long‐

term	water	availability	based	on	annual	demand	projections.	
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 Maximum	Day	Demand	–	The	highest	amount	of	water	used	in	one	24‐hour	

period.		This	value	determines	the	capacity	of	water	treatment	facilities.		

Although	this	condition	may	only	occur	a	few	days	each	year,	communities	

should	plan	to	size	treatment	facilities	(and	storage)	to	meet	maximum	day	

conditions	assuming	an	unscheduled	maintenance	event	removes	a	portion	of	

the	treatment	capacity	from	service.			

	

 Peak	Hour	Demand	–	The	highest	amount	of	water	the	system	will	move	at	any	

given	moment.		This	value	determines	the	storage	and	pipe	(distribution)	

capacity	of	the	system.	6			This	condition	is	assumed	to	last	for	approximately	4	

hours	during	a	maximum	day	demand.				

	

Groundwater	production	has	increased	with	population	growth,	but	not	in	direct	

proportion,	as	shown	in	Figure	3‐1.		From	1980	to	2010,	groundwater	production	

increased	by	444%,	whereas	the	population	increased	by	520%.7		From	2005	to	

2010,	relative	increases	were	119%	production	and	128%	population.		Hence,	water	

production	has	not	historically	increased	in	direct	proportion	to	population	growth.			

	

Mandatory	conservation	measures	associated	with	SBx7‐7,	SB407,	AB1881,	and	

California	Green	Building	Code	will	further	increase	conservation	efforts,	resulting	

in	at	least	5%	additional	reduction	in	per	capita	water	use	by	2020.			New	

development	is	expected	to	use	nearly	20%	less	water	than	existing	development,	

due	to	existing	and	mandatory	water	conservation	programs.		The	City	also	plans	to	

																																																								
6	Emergency	flow	conditions	(e.g.	fire	demands)	are	also	taken	into	account	when	designing	these	

facilities.	
7	Sources:		City	of	Patterson,	2000	Urban	Water	Management	Plan,	City	well	production	records,	City	

planning	and	Census	data.	
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implement	a	retrofit	program	for	the	approximately	2,300	connections	that	were	

constructed	before	1994.	

	

Tables	3‐1(D)	through	3‐5(D)	provide	the	City	water	deliveries	for	2005	and	2010	

and	the	projected	deliveries	for	2015,	2020,	2025,	and	2030.		The	project	water	uses	

reflect	the	future	reductions	in	use	associated	with	conservation	programs	

discussed	above.			
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Figure	3‐1	‐	Relationship	between	Groundwater	Use	and	Population	Growth	

	

Approximately	32.7	percent	of	the	city’s	households	(1,960	dwelling	units)	fall	into	

the	category	of	low	income.		The	percentage	is	expected	to	remain	the	same	into	the	

future.		Table	3‐6(D)	provides	the	estimated	water	use	tied	to	low	income	housing.		
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The	numbers	included	in	Table	3‐6(D)	are	also	included	in	Tables	3‐1(D)	through	3‐

5	(D).	

	

Additional	Water	Uses	and	Losses	are	shown	in	Table	3‐7(D).		The	City’s	non	

potable	water	system	deliveries	in	2010	are	shown	in	this	table.		Lastly	the	table	

provides	the	estimated	unaccounted	for	water	volume	for	each	year.		The	

unaccounted	for	water	for	future	years	was	estimated	at	7%	of	total	production.		

Table	3‐8(D)	presents	total	water	use	for	the	City	of	Patterson	on	five	year	

increments	from	2005	through	2030.	

	

The	City	last	10	years	and	last	5	year	water	use	averages,	and	corresponding	water	

conservation	targets	were	summarized	above	are	shown	in	Appendix	A.			Table	3‐

9(D)	defines	the	base	period	ranges	for	the	conservation	target	calculations.		Tables	

3‐10(D)	and	3‐11(D)	provide	the	10	year	and	5	year	per	capita	water	use	numbers	

for	the	City.		The	10‐year	average	per	capita	water	use	is	169	gpcd.		The	City	

conservation	target	for	the	year	2020	is	160	gpcd,	with	a	target	for	the	year	2015	of	

165	gpcd.	
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Section	4			Water	Supply	Sources	(§	10631	(b))	

The	City	currently	uses	groundwater	as	its	sole	source	of	water	supply.		Traditional	

water	supplies	for	municipal	development	in	the	Central	Valley	consist	of	

groundwater	and	surface	water.		Surface	water	sources	include	local	rivers,	

reservoirs,	and	state/federal	water	project	conveyance	systems.			In	California,	all	

surface	water	is	allocated,	hence	acquiring	surface	water	entitlements	require	that	

the	water	be	obtained	from	a	current	holder	of	the	entitlement	through	purchase,	

exchange,	dedication,	etc.			Surface	waters	on	the	west	side	of	the	Central	Valley	are	

supplied	through	man‐made	canals	owned	and	operated	by	the	U.S.	Bureau	of	

Reclamation	(Central	Valley	Project),	state	of	California	(State	Water	Project),	or	

from	the	San	Joaquin	River.				

	

Opportunities	for	the	delivery	of	water	from	state	or	federal	water	projects	are	

limited	for	non‐federal	or	non‐state	water	contractors.	The	City	is	neither	a	state	nor	

a	federal	contractor.		Irrigation	districts	surrounding	the	City	are	federal	contractors	

and	receive	water	from	the	Central	Valley	Project	through	the	Delta	Mendota	Canal,	

including	areas	within	the	City	GP	boundaries.			Some	local	surface	water	is	pumped	

directly	from	the	San	Joaquin	River,	but	only	for	irrigation	since	the	state	prohibits	

its	use	as	a	source	for	drinking	water.		The	complexities	of	securing	new	non‐

regional	water	sources	are	identified	in	the	City’s	“Water	Supply	Planning	Study”,	

2006	(Appendix	D).	

	

In	contrast	to	surface	supplies,	groundwater	use	does	not	require	a	right	or	

entitlement.	The	State	of	California	does	not	enforce	groundwater	management	

statutes,	thereby	placing	groundwater	management	at	the	local	level.	The	City	uses	

groundwater,	claiming	legal	access	through	California	groundwater	law	which	

allows	an	appropriator	the	right	to	pump	and	use	the	local	groundwater	for	

beneficial	use.	Appropriative	rights	are	second	only	to	“overlying”	rights	of	property	

owners.	The	City	has	well	ordinances	that	protect	the	groundwater	and	minimize	
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impacts	of	the	pumping	activities	on	private	wells.		The	City	and	other	local	water	

purveyors	are	steadily	increasing	activity	directed	at	management	of	the	local	

groundwater	basin,	including	the	potential	of	recharge	programs.	

	

Recently,	numerous	cities	and	water	purveyors	in	California	have	initiated	

programs	to	use	non‐potable	water	sources	for	outdoor	irrigation	since	traditional	

sources	are	either	unavailable	or	too	costly.		In	2008,	the	City	approved	and	adopted	

a	non‐potable	water	supply	plan	and	began	implementation	of	a	non‐potable	water	

system.		Construction	of	a	non‐potable	system	will	allow	the	City	to	expand	their	

source	water	options,	including	non‐potable	water	deliveries	for	irrigation,	and	the	

option	to	use	recycled	(reclaimed)	wastewater	in	the	future.			

	

Conservation	is	expected	to	play	an	increasing	role	in	the	City’s	future	water	supply	

program.		Mandatory	water	conservation	measures,	such	as	SBx7‐7,	SB407,	AB	

1881,	California	Green	Building	Code,	and	other	elected	programs	initiated	by	the	

City	are	expected	to	significantly	decrease	the	City’s	water	demands.			

	

Source	Water	Options	

Until	2008,	the	only	options	for	source	water	available	to	the	City	included	local	

groundwater,	or	state	and	federal	contract	water.		With	implementation	of	a	non‐

potable	water	system,	the	City	can	now	consider	use	of	San	Joaquin	River	and	

recycled	wastewater	since	these	can	only	be	used	for	irrigation	uses,	regardless	of	

the	level	of	treatment.		Conservation	is	also	considered	a	“source	supply,”	and	will	

be	compared	with	other	options	as	the	City	looks	at	options	for	future	water	

supplies	(See	Appendix	E,	City	of	Patterson	GPU	Water	Supply	Assessment,	2010).			

	

Although	the	City	plans	to	make	continuous	progress	toward	securing	additional	

water	for	its	“water	portfolio”,	local	groundwater	is	proposed	as	the	primary	source	

through	2030.		During	that	time,	increasing	conservation	efforts	due	to	mandatory	
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state	water	and	building	codes	will	continue	to	lower	unit	demands,	and	use	of	non‐

potable	or	recycled	wastewater	is	likely.			However,	this	UWMP	assumes	

groundwater	as	the	sole	source	of	supply	for	the	planning	horizon.			

Groundwater	

Presently,	the	City	uses	groundwater	to	meet	all	of	its	municipal	and	industrial	

water	demands.		The	yield	available	from	the	local	groundwater	appears	to	be	of	

sufficient	yield	to	meet	the	2030	water	demands	as	defined	in	the	GPU,	based	on	

recent	groundwater	studies	conducted	by	the	City.	8		Background	salinity	and	

nitrates	in	the	local	groundwater	are	of	concern,	and	could	force	the	City	to	add	one	

or	more	forms	of	treatment	to	meet	drinking	water	standards.		Total	dissolved	salts	

are	currently	under	the	acceptable	limit,	but	could	rise	as	higher	rates	of	

groundwater	are	used.		Wells	with	higher	nitrates	are	to	be	used	for	landscape	

irrigation,	where	feasible.			

	

The	City	is	located	on	the	west	side	of	Stanislaus	County,	near	Interstate	5,	

approximately	30	miles	south	of	the	City	of	Tracy,	just	west	of	the	San	Joaquin	River.			

It	is	within	the	San	Joaquin	River	Hydrologic	Region,	as	defined	by	the	California	

Department	of	Water	Resources	(DWR).			DWR	has	studied	and	monitored	

groundwater	conditions	in	the	Central	Valley	for	over	60	years.		DWR	Bulletin	118,	

first	released	in	1952,	and	updated	5	times	since,	provides	historical	information	on	

groundwater	characteristics,	well	data,	and	issues	of	concern	regarding	

groundwater	use	and	management.		

	

According	to	DWR,	the	region	is	heavily	groundwater	reliant,	with	groundwater	

accounting	for	about	30	percent	of	the	annual	supply	used	for	agricultural	and	

urban	purposes	in	the	region.		The	aquifers	are	generally	quite	thick	in	the	San	

																																																								
8			Three	(3)	studies	of	local	basins	groundwater	quality	and	quantity	were	conducted	by	Ken	

Schmidt	&	Associates	in	2002,	2006,	and	2010.				
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Joaquin	Valley	sub‐basins,	with	groundwater	wells	commonly	extending	to	depths	

of	up	to	800	feet.		Aquifers	include	unconsolidated	alluvium	and	consolidated	rocks,	

with	unconfined	and	confined	groundwater	conditions.		Typical	well	yields	in	the	

San	Joaquin	Valley	range	from	300	to	2,000	gpm	with	yields	of	5,000	gpm	possible.9	

	

The	City	is	located	within	the	Delta‐Mendota	Sub‐basin,	as	defined	by	DWR,	with	the	

following	description:	

	

•	Groundwater	Sub‐basin	Number:	5‐22.07	

•	County:	Stanislaus,	Merced,	Madera,	Fresno	

•	Surface	Area:	747,000	acres	(1,170	square	miles)	

	

An	excerpt	from	Bulletin	118	defining	groundwater	conditions	in	this	area	states:	

	

“Basin	Boundaries	and	Hydrology	

The	San	Joaquin	Valley	is	surrounded	on	the	west	by	the	Coast	Ranges,	on	the	

south	by	the	San	Emigdio	and	Tehachapi	Mountains,	on	the	east	by	the	Sierra	

Nevada	and	on	the	north	by	the	Sacramento‐San	Joaquin	Delta	and	

Sacramento	Valley.	

	

Groundwater	Level	Trends	

Changes	in	groundwater	levels	are	based	on	annual	water	level	measurements	

by	DWR	and	cooperators.	Water	level	changes	were	evaluated	by	Quarter	

Township	and	computed	through	a	custom	DWR	computer	program	using	geo‐

statistics.	On	average,	the	sub‐basin	water	level	has	increased	by	2.2	feet	from	

1970	through	2000.	The	period	from	1970	through	1985	showed	a	general	

increase,	topping	out	in	1985	at7.5	feet	above	the	1970	water	level.	The	nine‐

																																																								
9		Per	DWR	Bulletin	118,	2003	update.			
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year	period	from	1985	to	1994saw	general	declines	in	groundwater	levels,	

reaching	back	down	to	the	1970groundwater	level	in	1994.	Groundwater	levels	

rose	in	1995	to	about	2.2	feet	above	the	1970	groundwater	level.	Water	levels	

fluctuated	around	this	value	until	2000.”		10	

	

The	geologic	units	that	comprise	the	ground	water	reservoir	in	the	Delta‐Mendota	

sub‐basin	consist	of	the	Tulare	Formation,	terrace	deposits,	alluvium,	and	flood‐

basin	deposits.		The	Tulare	Formation	is	composed	of	beds,	lenses,	and	tongues	of	

clay,	sand,	and	gravel	that	have	been	alternately	deposited	in	oxidizing	and	reducing	

environments.		The	Corcoran	Clay	Member	of	the	formation	underlies	the	basin	at	

depths	ranging	about	100	to	500	feet	and	acts	as	a	confining	bed.		Groundwater	in	

the	Delta‐Mendota	sub‐basin	11	occurs	in	three	water‐bearing	zones.		These	include	

the	lower	zone,	which	contains	confined	fresh	water	in	the	lower	section	of	the	

Tulare	Formation,	an	upper	zone	which	contains	confined,	semi‐confined,	and	

unconfined	water	in	the	upper	section	of	the	Tulare	Formation.		

	

Of	note,	DWR	has	recorded	that	sub‐basin	5‐22.07	is	relatively	stable,	with	no	

indication	of	long‐term	decline	or	cone‐of‐depression.		The	most	recent	

groundwater	contour	map	provided	by	DWR	based	on	well	data	show	that	2006	

groundwater	levels	did	not	change	markedly	from	1996	levels	(Figures	4‐1	and	4‐2).	

	

Recent	data	(DWR	2000)	show	the	subbasin	groundwater	gradient	falling	to	the	

north‐northeast.		Based	on	current	and	historical	groundwater	elevation	maps,	

groundwater	barriers	do	not	appear	to	exist	in	the	subbasin.		An	analysis	of	

historical	changes	in	groundwater	levels	for	the	subbasin	is	based	on	annual	water	

level	measurements	by	DWR	and	other	cooperators.		According	to	DWR,	the	average	

subbasin	water	level	has	actually	increased	by	2.2	feet	from	1970	through	2000.	
																																																								
10			DWR	Bulletin	118,	“San	Joaquin	River	Hydrologic	Region	(5‐22.07),	San	Joaquin	Valley	Groundwater	

Basin”,	January,	2006	
11			Subbasin	5‐22.07,	consisting	of	747,000	acres.	
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Figure	4‐1	
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Figure	4‐2	
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Regular	users	of	local	groundwater	include	the	City	of	Patterson,	local	irrigation	

districts,	and	private	land	owners,	though	the	irrigation	districts	use	mostly	surface	

water	and	rely	on	groundwater	primarily	for	a	backup	supply.			Currently	there	are	

no	known	problems	in	the	local	area	due	to	groundwater	use,	such	as	lowering	of	

the	perpetual	lowering	groundwater	table	or	land	subsidence.		Records	do	show	

that	increases	in	normal	pumping	during	drought	cause	lowering	of	the	

groundwater	table.		

	

Groundwater	studies	of	the	local	basin	from	2002	through	2010,	conducted	by	

Kenneth	D.	Schmidt	and	Associates,	Groundwater	Consultants	(KSA)	based	in	

Fresno,	California,	state:	“Groundwater	is	present	in	two	aquifers	beneath	the	City	of	

Patterson	…water	levels	in	both	aquifers	have	apparently	been	relatively	stable	of	the	

long	term”.	12				The	studies	concluded	that	there	are	essentially	two	aquifers	

underlying	the	City;	a	lower	confined	zone,	and	an	upper	unconfined	zone.		The	two	

aquifers	are	separated	by	the	thick,	semi‐impermeable	Corcoran	Clay	layer.			Due	to	

the	importance	of	understanding	the	sustainability	of	groundwater	for	future	

planning,	a	6	day	aquifer	test	was	conducted	by	KSA	during	the	week	of	February	

21,	2006.			In	summary,	the	new	testing	efforts	resulted	in	the	following	conclusions:	

1. The	lower	aquifer	(below	Corcoran	Clay)	transmissivity	is	80,000	gpd/ft,	

with	a	storage	coefficient	of	0.0003	(as	opposed	to	100,000	gpd/ft	and	0.001	

respectively	from	2002	report);	

2. No	significant	downward	leakage	was	found	between	the	upper	and	lower	

aquifers	(through	the	Corcoran	Clay);	

3. Groundwater	flow	is	in	a	northwesterly	direction,	as	opposed	to	a	

northeasterly	direction	as	previously	suspected;	

4. Total	sustainable	production	from	the	lower	aquifer	was	higher	than	

estimated	in	the	2002	study.	
																																																								
12			Groundwater	Conditions	in	the	Vicinity	of	the	City	of	Patterson,	Ken	Schmidt	&	Associates,	June	

2010.		
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Natural	inflows	to	the	two	basins	were	estimated	by	KSA	at	3,500	ac‐ft/yr	(upper)	

and	8,900	ac‐ft/yr	(lower),	based	on	basin	hydraulic	conductivity,	transmissivity,	

and	gradients.	13			Additional	recharge	to	the	upper	aquifer	is	expected	from	canal	

seepage,	percolation	of	applied	irrigation	water,	and	stream	flow	seepage.			Hence,	

total	inflow	to	the	local	basin	underlying	the	City	is	upwards	of	12,500	ac‐ft/year.				

City	Groundwater	Facilities		

The	City	owns	and	operates	nine	(9)	water	production	wells,	with	a	total	production	

capacity	of	approximately	13	MGD.		Two	(2)	of	the	production	wells	are	dedicated	

for	non‐potable	use.		Characteristics	of	each	well	are	provided	in	Table	4‐1.	

	

Table	4‐2	

Summary	of	City	of	Patterson	Groundwater	Wells		

	

Well	 Type	 Year	
Built	

Depth	 Screens	 Flow	(gpm)	

2	 Production	 1947	 360’	 170’‐	356’	 750		
4	 Production	

(Non	Potable)	
1971	 433’	 204’‐	433’		 850	

5	 Production	 1986	 565’	 390’‐	565’	 1,400	
6	 Production	 1994	 365’	 225’‐255’	

345’‐355’	
500	

7	 Production	 1999	 597’	 342’‐	597’	 1,400	
8	 Production	 2004	 470’	 340’‐	390’	

444’‐460’	
1,000	

9	 Production	 2009	 480’	 320’	–	470’	 850	
10	 Monitor	 2001	 550’	 310’‐	530’	 NA	
11	 Production	 2007	 540’	 320’‐	450’	 1,200	
	 Keystone	

(Non	Potable)	
2011	 286’	 176’	–	272’	 1,200	

	 Total	City	Well	Production	 9,150	
Note:		Well	No.	1	was	destroyed	in	1998;	Well	No.	3	was	placed	in	“inactive”	status	by	the	City	in	1998	

due	to	excessive	sand	production.			

																																																								
13			Groundwater	studies	performed	in	2002	and	2006.			
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Additional	wells	will	constructed	as	needed	to	provide	source	supply	for	

development.		The	total	number	of	wells	needed	is	unknown	since	each	well	has	a	

different	production	rate.	

	

Table	4‐2	presents	the	last	5	years	of	the	City’s	groundwater	pumping.		Table	4‐3(D)	

presents	the	anticipated	groundwater	pumping	through	the	year	2030.		Note	that	

these	tables	reflect	that	groundwater	is	the	sole	source	of	water	to	the	City	through	

the	year	2030.				

			

Groundwater	Management			

The	state	of	California	does	not	enforce	state	groundwater	management	statutes,	

thereby	placing	groundwater	management	at	the	local	level.		The	City	claims	legal	

access	to	its	groundwater	through	California	groundwater	law,	which	allows	an	

appropriator	the	right	to	pump	and	use	the	local	groundwater	for	beneficial	use.			

Appropriative	rights	are	second	to	“overlying”	rights	of	property	owners.		The	

amount	of	groundwater	use	is	generally	restricted	to	the	point	at	which	one	users	

actions	cause	adverse	impact	to	another	user.				

	

The	City	has	well	ordinances	that	protect	the	groundwater	and	minimize	impacts	of	

the	City’s	pumping	activities	on	private	wells.		However,	a	formal	and	

comprehensive	groundwater	management	program	for	the	area	has	yet	to	be	

implemented.		Groundwater	management	can	be	defined	as	the	planned	and	

coordinated	monitoring,	operation,	and	administration	of	a	groundwater	basin	or	

portion	of	a	groundwater	basin	with	the	goal	of	long‐term	sustainability	of	the	

resource.		Thus,	primary	objectives	include	prevention	of	significant	depletion	of	

groundwater	in	storage,	and	preventing	significant	degradation	of	groundwater	

quality.		Each	management	plan	should	be	tailored	to	fit	local	conditions	and	needs,	

with	the	flexibility	to	adjust	objectives	as	more	is	understood	about	the	basin	with	
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time.		This	effort	will	be	an	important	component	of	a	sustainable	water	supply	

program	for	the	City.				

	

The	San	Luis	Delta	Mendota	Water	Authority	has	developed	a	groundwater	

management	plan	for	the	larger	west‐side	area,	but	its	application	for	managing	

local	groundwater	near	Patterson	has	not	been	realized.	14			Though	the	Water	

Authority	and	its	members	are	proposing	a	more	active	monitoring	program,	the	

plan	only	meets	the	minimum	as	required	by	DWR,	and	the	City	may	join	with	other	

Westside	water	purveyors	to	develop	a	more	comprehensive	groundwater	

management	program.				

	

There	are	various	ways	communities	have	implemented	groundwater	management.			

Options	include:	(1)	local	government	through	adoption	of	ordinances,	(2)	local	

agency	granted	authority	per	the	California	Water	Code,	and	(3)	use	of	court	

adjudication.		There	are	no	laws	that	require	that	any	of	these	methods	by	used	or	

applied	to	a	basin.		Adjudication	results	in	a	loss	of	some	control	by	local	agencies,	

and	the	court	directed	process	can	be	time	consuming	and	costly.		Generally,	

adjudication	is	used	only	when	landowners	and	other	parties	feel	that	resolution	to	

groundwater	problems	are	only	achievable	through	the	courts.			

	

Starting	in	2009,	the	City	introduced	a	series	of	“water	workshops”,	whereby	local	

water	stakeholders	are	meeting	periodically	to	discuss	water	issues	associated	with	

Westside	Stanislaus	County.			Participating	members	include	municipalities	and	

irrigation	districts.		Members	have	expressed	the	need	and	willingness	to	

participate	in	a	program	to	actively	manage	local	groundwater	through	additional	

monitoring,	sharing	of	data,	and	other	activities	that	may	protect	local	groundwater.		

One	result	of	the	workshops	was	a	collaborative	effort	to	prepare	and	submit	a	

proposal	for	a	Proposition	84	Planning	Grant	in	2010,	for	conducting	integrated	

																																																								
14			AB3030	GMP,	developed	by	SLDMWA	in	1995,	and	currently	being	updated	in	2011.	
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water	planning,	including	groundwater	management.		Workshops	are	expected	to	

continue	for	the	indefinite	future,	with	the	goal	of	developing	a	regional	

groundwater	management	program	for	responsible	groundwater	use,	monitoring,	

and	stewardship.			

	

Full	use	of	the	existing	water	system	capacity	is	anticipated	to	meet	approved	

development.		Groundwater	use	beyond	this	amount	may	still	be	available	since:	(1)	

the	sustainable	groundwater	yield	may	support	additional	production	for	City	

growth,	(2)	there	are	many	existing	private	wells	within	the	General	Plan	

Alternatives	areas	that	will	be	abandoned,	allowing	current	production	from	these	

wells	to	be	used	by	the	City,	and	3)	groundwater	recharge	programs	sought	by	the	

City	and	other	Westside	water	purveyors	may	substantially	increase	sustainable	

yields.		Hence,	sustainable	groundwater	yield	is	assumed	at	this	juncture	to	be	at	or	

near	the	values	as	calculated	in	recent	groundwater	studies,	which	exceeds	the	City	

2030	demand	projections.			

	

However,	accurate	predictions	of	future	groundwater	availability	for	the	City	are	

difficult.		Sufficient	information	is	not	currently	available	(e.g.	groundwater	models,	

etc.)	to	identify	with	confidence	what	the	total	demand	for	groundwater	will	be	in	

the	region,	what	long	term	sustainable	yields	will	be,	and	to	what	portion	of	

groundwater	the	City	will	be	entitled.			

	

In	2010,	the	City	held	a	series	of	meetings	with	local	stakeholders	(i.e.	developers,	

land	owners,	City	Council	members,	local	irrigation	districts,	etc.)	to	discuss	the	

water	supply	planning	and	engineering	studies	necessary	to	support	the	proposed	

general	plan	effort,	should	it	be	approved.		As	part	of	those	discussions,	the	City	

explained	that	additional	groundwater	studies	were	required	in	order	for	

developments	to	proceed.		Many	of	these	studies	are	yet	to	be	completed,	and	as	

such,	accurate	impacts	to	local	groundwater	availability	due	to	urbanization	of	

agricultural	lands	are	still	not	quantified.			
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The	only	known	quantitative	groundwater	studies	conducted	specific	to	City	of	

Patterson	were	performed	between	2002	and	2010	by	Ken	Schmidt	&	Associates	

(KSA)	of	Fresno,	California.		KSA	specializes	in	groundwater	hydrology	in	the	central	

valley,	including	extensive	work	in	Stanislaus	County.		In	summary,	KSA	determined	

that	the	City	of	Patterson	area,	roughly	defined	by	the	City’s	east‐west	sphere	width	

(perpendicular	to	the	direction	of	groundwater	flow)	has	approximately	12,400	

acre‐feet	per	year	inflow.	15		According	to	KSA,	“inflow”	is	not	the	same	as	“safe	

yield”,	a	term	often	used	to	describe	that	amount	of	water	that	can	be	safely	pumped	

without	significant	adverse	impacts	to	the	groundwater	(excessive	pumping	costs,	

damage	to	local	wells,	loss	of	water	quality,	etc.).		Inflow	represents	a	basis	for	

determining	an	upper	limit	of	safe	or	sustainable	yield.		Inflow	is	not	a	fixed	value,	

and	can	change	depending	on	recharge	conditions,	such	as	hydrologic	patterns,	

reduction	in	applied	irrigation	water,	etc.	

			

Although	an	inflow	value	was	calculated	by	KSA,	a	safe	or	sustainable	yield	value	for	

local	groundwater	that	the	City	of	Patterson	may	have	access	to	(e.g.	how	much	of	

the	12,400	ac‐ft/yr	can	Patterson	use)	has	not	been	accurately	determined	due	to	

several	factors	as	discussed	herein.	

		

(1) Other	Groundwater	Users	–	In	addition	to	City	of	Patterson,	there	are	

numerous	users	of	groundwater	that	access	the	12,400	ac‐ft/yr	“inflow”,	

including	Patterson	Irrigation	District,	which	claims	as	much	as	5,000	ac‐

ft/yr	of	total	groundwater	use.		There	are	also	over	200	private	wells,	some	

which	are	high	production	commercial	users.		Although	the	total	amount	of	

groundwater	used	by	others	has	yet	to	be	defined,	it	is	significant.		Gross	
																																																								
15			“Inflow”	defined	as	that	amount	of	water	that	passes	through	a	vertical	section	running	along	the	

south	side	of	the	City	(lower	aquifer)	or	vertical	and	horizontal	(top)	section	of	the	study	area	(upper	

aquifer)	since	the	upper	aquifer	is	influenced	by	surface	activity.		Inflow	is	not	the	same	as	safe	yield,	

or	sustainable	yield.		
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estimates	of	current	groundwater	users	other	than	the	City	of	Patterson	

range	from	3,000	ac‐ft/yr	to	7,000	ac‐ft/yr.16			

	

(2) Inflow	Value	Is	Subject	To	Change	‐		Pumping	data	analyzed	by	KSA	in	2006	

were	used	to	calculate	the	12,400	ac‐ft/yr	inflow	value.		According	to	KSA,	

loss	of	applied	water	from	surface	irrigation	of	crops	as	lands	urbanize	will	

result	in	a	decrease	in	inflow.		Removing	lands	will	also	result	in	fewer	

private	wells	(not	eliminate	entirely)	which	may	increase	available	water	for	

the	City	of	Patterson	or	other	local	groundwater	users.		Hence,	the	12,400	ac‐

ft/yr	value	is	not	fixed,	and	may	decrease.		Graphs	of	groundwater	levels	

(City	of	Patterson,	2010	General	Plan	Water	Supply	Analysis)	illustrate	the	

sensitivity	of	the	groundwater	table	during	drought	periods	(less	surface	

water	is	applied	and	more	groundwater	is	used	during	a	drought).			Although	

the	groundwater	table	is	currently	relatively	stable,	it	clearly	shows	signs	of	

stress	when	groundwater	pumping	increases	in	combination	with	less	

applied	surface	water.	

	

(3) No	Claim/Right	Prior	To	Beneficial	Use	‐		The	City	of	Patterson	currently	uses	

approximately	4,000	ac‐ft/yr	of	groundwater.		The	City	cannot	claim	a	right	

to	local	groundwater	prior	to	using	the	water.		Groundwater	law	requires	a	

user	of	groundwater	to	establish	a	beneficial	use	of	the	water	in	order	to	

establish	a	right	to	the	water.		However,	groundwater	rights	are	based	on	

first	come,	first	serve	basis.		Thus,	if	other	users	have	put	local	groundwater	

to	beneficial	use	prior	to	the	City	(i.e.	City	limited	to	increasing	its	use	by	only	

2%	‐	4%	per	year),	surplus	groundwater	available	today	will	not	be	available	

in	the	future.			For	example,	Patterson	Irrigation	District	has	publicly	stated	
																																																								
16		Assuming:	3,000	ac‐ft/yr	PID	(use	in	study	area),	1,000	ac‐ft/yr	Patterson	Foods,	200	private	wells	

at	2	ac‐ft/yr	each	totaling	400	ac‐ft/yr,	and	other	miscellaneous	groundwater	use	at	300	ac‐ft/yr.		If	it	

is	assumed	that	approximately	4,000	ac‐ft/yr,	for	example,	is	used	by	others,	a	total	of	8,400	ac‐ft/yr	

of	the	inflow	would	remain	available	for	City	of	Patterson	or	other	new	users.			
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its	intention	to	use	as	much	as	10,000	ac‐ft/yr	of	local	groundwater,	County	

developments	south	of	Patterson	could	greatly	impact	the	City’s	available	

groundwater,	etc.		Planning	assumptions	that	assume	the	City	of	Patterson	

will	have	access	to	all	unused	local	groundwater	may	be	unrealistic.	

	

(4) Adverse	Impacts	Prior	to	Full	Use	of	Inflow	–		Even	if	it	is	assumed	the	full	

12,400	ac‐ft/yr	will	remain	accurate	into	the	future,	adverse	responses	to	

additional	groundwater	pumping	may	limit	the	available	yield.		For	example,	

as	each	additional	“increment”	of	local	groundwater	is	pumped,	the	water	

table	will	respond	by	either	declining,	changing	direction	of	flow,	etc.		As	the	

groundwater	declines	or	direction	changes,	deepen	private	wells/pumps,	the	

cost	of	pumping	water	increases,	water	quality	will	likely	deteriorate,	ground	

subsidence	may	occur,	etc.		At	some	point,	even	though	additional	

groundwater	may	still	be	“available”,	the	adverse	impacts	of	pumping	

additional	increments	of	water	becomes	too	costly.			

The	net	result	of	these	constraints	was	KSA’s	recommendation	that	the	City	of	

Patterson	assume	approximately	8,000	ac‐ft/yr	total	local	groundwater	use	as	a	

“safe	or	sustainable”	yield.		For	planning	purposes,	the	City	of	Patterson	2010	

General	Plan	assumed	7,500	ac‐ft/yr	of	total	use,	with	additional	groundwater	

availability	through	active	recharge	activities.		All	City	planning	documents	

approved	to	date	consistently	limit	City’s	local	groundwater	use	to	near	or	less	than	

8,000	ac‐ft/yr.		KSA	also	recommended	that	a	water	budget	be	performed	to	identify	

the	net	impact	on	groundwater	resulting	from	build‐out	of	the	General	Plan	area.			

To	account	for	the	uncertainties	in	future	groundwater	availability,	the	2010	

General	Plan	Water	Supply	Analysis	recommended	an	active	groundwater	recharge	

program,	whereby	surface	water	could	be	applied	to	City	owned	spreading	basins,	

and	artificially	increase	capacity	to	the	groundwater.		The	surplus	water	would	

come	from	the	purchase	of	surface	water	entitlements	from	federal	or	state	water	

projects,	or	recycled	water.		Recharge	allows	the	City	to	have	more	control	of	the	
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quantity	and	quality	of	its	groundwater	sources,	and	remove	some	of	the	

uncertainty	associated	with	groundwater	capacity.					

	

Thus,	based	on	most	recent	aquifer	tests	and	hydrological	analysis	conducted,	

sustainable	yields	from	the	local	aquifers	have	been	confirmed	at	rates	that	exceed	

the	City’s	projected	build‐out	population,	assuming	groundwater	represents	a	

portion	of	the	City’s	total	demands,	as	defined	and	quantified	in	the	City’s	2010	

General	Plan,	including	implementation	of	a	groundwater	recharge	program	to	

account	for	uncertainties	in	future	groundwater	availability.		Further	studies	of	

groundwater	capacity	and	coordination	with	other	users	of	local	groundwater	will	

be	essential	activities	for	Patterson	to	ensure	adequate	source	water.						

		

San	Luis	Delta‐Mendota	Water	Authority	Groundwater	Management	Plan	and	

Pumping	Analysis	

In	1995,	the	agencies	that	comprise	the	San	Luis	Delta‐Mendota	Water	Authority	

(SLDMWA)	entered	into	an	agreement	to	jointly	fund	the	preparation	of	a	

coordinated	regional	groundwater	management	plan	(GMP).		According	to	the	

Central	Valley	Project	Improvement	Act	(1992)	federal	water	contractors	are	

required	to	prepare	a	GMP	in	accordance	with	AB	3030	for	water	conservation	

purposes.		The	study	included	a	thorough	analysis	of	the	Delta‐Mendota	Sub‐Basin,	

which	includes	the	City.17			This	is	the	only	groundwater	management	plan	or	other	

specific	authorization	for	groundwater	management	for	the	basin	that	includes	

aquifers	used	by	the	City.		However,	since	the	City	is	not	a	participant	in	the	plan,	the	

plan	does	not	directly	affect	the	City’s	use	of	the	basin	

	

																																																								
17	Stoddard	&	Associates,	“Groundwater	Management	Plan	for	the	Northern	Agencies	in	the	Delta‐	

					Mendota	Canal	Service	Area	and	a	Portion	of	San	Joaquin	County”,	1995.	
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Due	to	the	size	of	the	Delta‐Mendota	Sub‐Basin	and	changes	in	basin	characteristics	

along	its	length,	the	study	divided	the	basin	into	three	areas	for	analysis;	north,	

central,	and	south.		The	City	is	located	in	the	north	basin.		According	to	the	GMP,	the	

study	consisted	of:	1)	a	detailed	hydrologic	analysis	to	estimate	the	changes	in	

groundwater	storage	from	1986	through	1994,	2)	estimate	of	sustainable	yield,	3)	

estimate	the	total	basin‐wide	groundwater	pumping	during	the	1986	–	1994	period,	

and	4)	determine	any	potential	impacts	of	DMC	export	on	the	overall	water	

resources	balance.			

	

The	study	used	two	separate	approaches	to	determine	the	impacts	of	groundwater	

pumping	in	the	sub‐basin,	including:	1)	the	Specific	Yield	Method,	and	2)	the	Water	

Balance	Method.		Each	are	commonly	used	methods	for	analysis	and	projecting	

groundwater	use	and	impacts.			

	

The	Specific	Yield	Method	uses	changes	in	piezometric	head	in	confined	and	

unconfined	aquifers	and	hydrologic	theory	to	estimate	changes	in	basin	storage.		

Groundwater	tables	respond	in	accordance	to	accepted	laws	and	principals	when	

basin	storage	is	increased	or	decreased	(as	when	groundwater	is	pumped	from	the	

basin).		

	

The	Water	Balance	Method	consists	of	a	general	accounting	of	inflows	and	outflows	

of	basin	water.		The	analysis	consists	of	quantifying	water	that	flows	into	the	basin	

(through	surface	recharge	from	applied	water	or	precipitation,	canal	leakage,	and	

subsurface	inflow),	or	out	of	the	basin	(from	crop	use,	pumping,	or	subsurface	

outflow).		

	

According	to	the	study,	the	northern	section	of	the	Delta‐Mendota	Subbasin	is	in	“a	

hydrologically	balanced	condition”.18		Changes	in	storage	capacity	did	not	change	

																																																								
18	Stoddard	&	Associates,	“Groundwater	Management	Plan	for	the	Northern	Agencies	in	the	Delta‐	
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significantly	during	the	8‐year	study	period.		Variations	in	water	levels	were	

attributed	to	reductions	in	surface	water	supplies	during	drought	years	and	changes	

in	precipitation.		Under	normal	conditions,	the	study	projected	an	increase	in	

storage	of	35,000	acre‐feet	annually,	and	that	that	amount	of	additional	pumping	

could	occur	without	impacting	the	basin’s	present	water	storage.19			

	

An	important	finding	of	the	study	is	that	subsurface	outflow	(from	groundwater	

basin	to	the	San	Joaquin	River)	varied	from	73,000	acre‐feet	per	year	to	185,000	

acre‐feet	per	year.		In	other	words,	water	leaves	the	sub‐basin	because	the	water	

table	is	higher	in	elevation	than	the	river.		This	is	likely	due	to	an	artificially	raised	

groundwater	table	resulting	from	applied	surface	water	from	federal	and	state	

water	projects.		Typically,	when	groundwater	basins	are	in	decline,	adjacent	rivers	

would	add	to,	or	flow	into	the	basin.			

	

This	is	not	the	case	in	the	northern	Delta‐Mendota	Sub‐Basin.		Significant	volumes	of	

water	continuously	flow	out	of	the	basin	into	the	San	Joaquin	River.		This	suggests	

that	even	more	than	the	35,000	acre‐feet	annual	increase	in	pumping	could	occur	

without	causing	an	“overdraft”	condition.		By	pumping	more	than	35,000	acre‐feet	

annually,	the	basin	water	table	would	be	stable,	but	marginally	lower	than	its	

current	elevation,	thereby	further	reducing	the	outflow.		Thus,	according	to	the	

study,	additional	pumping	of	approximately	85,000	acre‐feet	annually	could	occur	

without	lowering	the	water	table	below	natural	conditions.			

	

Based	on	the	SLDMWA	study,	it	is	clear	that	the	City’s	anticipated	increase	in	

pumping	of	approximately	6,000	acre‐feet	annually	(from	2,000	acre‐feet/year20	to	

8,200	acre‐feet/year)	will	be	far	below	the	safe	yield	of	the	groundwater	available	in	

the	Delta‐Mendota	Sub‐Basin.	
																																																																																																																																																																					
					Mendota	Canal	Service	Area	and	a	Portion	of	San	Joaquin	County”,	1995,	page	24.	
19	Stoddard	&	Associates,	“Delta‐Mendota	Canal	Groundwater	Pumping	Analysis”,	pages	51,	52.		
20		1995	groundwater	use	per	City	of	Patterson	utility	records.		
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Surface	Water	and	Transfer	Opportunities	

Surface	water	options	available	to	the	City	include	state	and	federal	water	from	the	

San	Joaquin	River,	Delta	Mendota	Canal,	and	California	Aqueduct.			Surface	water	

from	one	of	all	of	these	sources	will	be	used	by	the	City	in	some	combination	of	

ways,	including	direct	use	(untreated	for	non	potable	demands),	treated	for	

drinking	water,	or	used	to	recharge	groundwater	using	spreading	basins.		Water	

from	the	San	Joaquin	River	and	Delta	Mendota	Canal	cannot	be	used	for	drinking	

water,	according	to	California	Department	of	Public	Health	(CDPH)	due	to	

contamination	concerns,	but	can	be	used	for	groundwater	recharge	and/or	direct	

non‐potable	use.			

	

The	City	proposes	to	develop	a	water	program	master	plan	over	the	next	two	years	

which	will	identify	these	options,	including	capacities,	locations,	costs,	treatment	

systems,	conveyance	systems,	reliability,	and	other	characteristics.			However,	

specific	information	regarding	the	use	of	surface	water	is	not	required	or	provided	

in	this	update.			

	

Presently,	no	formal	agreements	have	been	executed	by	the	City	for	surface	or	

groundwater	transfers.		The	GPU	identifies	surface	water	as	an	important	part	of	the	

City’s	future	water	supply	program	once	the	use	of	local	groundwater	supplies	are	

maximized.			Landowners	that	desire	to	annex	into	the	City	will	be	conditioned	to	

provide	a	water	supply	for	their	development,	as	stated	in	the	GPU.		As	required	by	

DWR	as	part	of	the	UWMP	(“Describe	the	opportunities	for	exchanges	or	transfers	of	

water	on	a	short‐term	or	long‐term	basis”,	per	10631(d)),	it	was	recommended	in	the	

GPU	Water	Analysis	that	existing	surface	water	entitlements	remain	with	the	land	

when	annexed,	either	through	transfer	of	entitlement	or	through	a	wholesale	

agreement	with	the	current	entitlement	holder.			

	

In	September,	2010,	formal	statements	were	sent	to	the	City	from	local	irrigation	
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districts	expressing	various	degrees	of	concerns	with	this	concept.		The	Patterson	

Irrigation	District	(PID)	expressed	a	willingness	to	collaborate	with	the	City	through	

continued	discussions	of	water	agreements	that	would	be	fair	and	mutually	

beneficial	to	both	parties.		The	City	plans	to	accept	this	invitation	for	discussions	

with	PID	in	the	near	future.			

	

At	this	time,	opportunities	for	surface	water	entitlement	transfers	with	other	local	

water	purveyors	do	not	appear	promising	based	on	initial	responses	provided	to	the	

City,	though	the	City	will	continue	discussions	with	all	local	water	purveyors,	

seeking	mutually	beneficial	agreements	for	water	transfer	opportunities.			

Regardless,	landowners	are	ultimately	responsible	to	provide	water	

entitlements	for	their	developments	whether	the	water	is	from	local	water	

purveyors	or	others.				

	

Local	water	purveyors	near	the	City	hold	water	entitlements	of	various	types,	and	

may	present	opportunity	for	sharing	or	transfer	agreements.			A	description	of	these	

local	water	purveyors	is	provided	herein.		

State	Water	Project	Contractors		

There	are	two	(2)	local	users	of	SWP	water	near	the	City	that	receive	water	from	the	

California	Aqueduct.		These	include	Western	Hills	Water	District	and	the	Oak	Flat	

Irrigation	District.			

Western	Hills	Water	District		

The	Western	Hills	Water	District	(WHWD)	supplies	water	to	the	Diablo	

Grande	community,	located	approximately	10	miles	west	of	the	City,	for	M&I	

use.		WHWD	is	not	a	SWP	contractor,	but	a	sub‐contractor	of	the	Kern	County	

Water	Agency	(KCWA).				

In	June,	2000,	an	agreement	was	executed	among	WHWD,	KCWA,	and	DWR	

for	delivery	of	8,000	ac‐ft	to	WHWD	for	use	by	Diablo	Grande.		The	water	
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entitlement	originated	from	a	pre‐1914	Lower	Kern	River	water	right	that	

was	purchased	from	the	Berrenda	Mesa	Water	District,	and	banked	in	the	

Pioneer	Groundwater	Banking	Project.		The	agreement	allows	for	a	portion	of	

KCWA’s	annual	Table	A	amounts	to	be	delivered	from	the	California	

Aqueduct	(mile	42.90,	Reach	2A,	30	cfs	maximum	capacity),	in	exchange	for	

water	from	the	groundwater	bank.		WHWD	petitioned	and	was	approved	by	

the	State	Water	Resources	Control	Board	for	annexation	of	the	new	service	

area	into	the	SWP	place‐of‐use	to	allow	delivery	of	SWP	water	to	Diablo	

Grande.	21	

The	agreement	between	KCWA	and	WHWD	allows	for	deliveries	of	the	water	

under	most	conditions.		KCWA	is	free	to	use	its	Table	A	water	deliveries	as	it	

sees	appropriate,	and	could	agree	to	make	Diablo	Grande	a	first‐priority.		

According	to	representatives	of	Diablo	Grande,	the	development	is	subject	to	

the	same	reductions	in	deliveries	as	all	other	KCWA’s	Table	A	water.			

Although	the	WHWD	water	is	delivered	through	the	SWP,	it	is	not	considered	

SWP	water	by	the	state	of	California.		According	to	DWR	staff,	the	delivery	to	

Diablo	Grande	is	a	2nd	priority	water,	and	subject	to	reductions	if	they	have	

difficulty	meeting	obligations	with	SWP	contractors.		In	2002,	the	California	

Aqueduct	underwent	repairs	and	Diablo	Grande	was	denied	water	for	a	

period	of	approximately	2	months.		DWR	believes	that	Diablo	Grande	needs	a	

reliable	“back	up”	source	of	supply	to	ensure	reliable	deliveries	when	surface	

water	is	unavailable.		Diablo	Grande	currently	has	access	to	groundwater	via	

a	well	located	east	of	the	California	Aqueduct,	and	pipeline	that	can	provide	

approximately	3,000	gpm	of	untreated	groundwater	to	the	development	for	

emergency	conditions.			Opportunities	may	exist	for	sharing	of	source	

supplies	with	Diablo	Grande	to	make	both	systems	more	stable	during	

periods	of	limited	surface	water	availability.	

																																																								
21	SWPAO	#01001,	April	21,	2000.	
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Oak	Flat	Water	District		

The	Oak	Flat	Water	District	is	a	small	irrigation	district	located	

approximately	4	miles	southwest	of	the	City.		The	district	is	a	SWP	

contractor,	and	has	5,700	ac‐ft	of	Table	A	water	for	irrigating	approximately	

1,700	acres	of	land.			

In	many	years	the	district	does	not	receive	enough	water	for	full	operations,	

due	to	reductions	in	deliveries.		According	to	William	Harrison,	General	

Manager	of	Oak	Flat	Water	District,	the	district	does	not	have	surplus	water	

and	is	in	need	of	additional	supplies	in	many	years.			The	district	has	no	

groundwater	backup	source	and	distribution	system,	though	some	private	

wells	may	provide	small	amounts	of	supplemental	water	when	needed.		The	

City	anticipates	that	it	will	continue	to	have	discussions	with	the	Oak	Flat	

Water	District	to	seek	exchange	opportunities	that	could	benefit	both	parties.	

Central	Valley	Project	(USBR)		

There	are	three	(3)	local	federal	water	contractors	with	entitlements	to	water	from	

the	Central	Valley	Project	(CVP)	that	receive	water	from	the	Delta	Mendota	Canal.		

These	include	the	Patterson	Irrigation	District,	Del	Puerto	Water	District,	and	West	

Stanislaus	Irrigation	District.	

Patterson	Irrigation	District	

The	Patterson	Irrigation	District	(PID)	consists	of	approximately	13,500	

acres,	and	is	located	adjacent	to	the	City,	primarily	to	the	east.		The	district	

was	formed	in	1955,	originally	the	Patterson	Water	District,	but	later	

changed	its	name.		PID	has	425	landowners,	and	over	600	water	users.		PID	

maintains	several	miles	of	lined	and	unlined	canals,	pumps,	and	small	storage	

basins	for	distribution	of	water	to	its	users.					

PID	has	an	agreement	with	the	BOR	for	6,000	acre‐feet	of	exchange,	or	

replacement	water.		In	1967,	PID	entered	into	a	long‐term	contract	with	the	
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BOR	for	16,500	acre‐feet	of	CVP	water.	22		According	to	the	BOR,	1,000	acre‐

feet	of	this	water	is	classified	as	M&I	water.	23		A	long‐term	renewal	

contract24	was	executed	on	March	9,	2005,	and	is	in	effect	for	25	years.			

The	City	has	had	discussions	with	the	Patterson	Irrigation	District	regarding	

the	sale	and/or	exchange	of	CVP	water,	though	no	formal	discussions	have	

occurred	for	the	past	5	years.			

Del	Puerto	Water	District	

Del	Puerto	Water	District	(DPWD)	was	originally	formed	in	1947,	and	is	

located	on	the	west	side	of	the	City.		In	1995,	the	district	reorganized	and	

consolidated	with	ten	other	districts,	increasing	its	size	to	approximately	

47,400	acres.		The	district	area	is	about	50	miles	long,	but	is	relatively	

narrow	since	it	stays	within	2	miles	of	the	DMC	footprint.		The	district	

boundaries	span	Stanislaus,	San	Joaquin,	and	Merced	Counties.			

The	district	receives	its	CVP	supply	directly	through	turnouts	on	the	Delta‐

Mendota	Canal.		DPID	does	not	have	any	distribution	facilities	and	does	not	

own	any	pumps,	pipelines,	or	canals	to	transport	the	CVP	supply.	All	

turnouts,	pumps,	pipelines,	and	canals	in	the	district	are	privately	owned,	

maintained,	and	operated.			

In	1953,	DPWD	signed	a	long‐term	contract	with	BOR	for	10,000	acre‐feet	of	

CVP	water.	25		After	the	1995	consolidation,	the	water	service	contracts	of	the	

other	ten	districts	were	assigned	to	Del	Puerto	Water	District	and	were	

renegotiated	as	a	single	contract,	bringing	its	total	CVP	service	contract	

entitlements	to	140,210	acre‐feet.		DPID	water	can	be	used	for	irrigation	or	

																																																								
22	Contract	14‐06‐200‐3598A,	executed	12/18/67.	
	
23	Based	on	classification	of	water	prior	to	release	of	the	BOR	1995	draft	“M&I	Water	Shortage	
Policy,”	thereby	subject	to	lesser	reductions	during	dry	periods	as	compared	to	irrigation	water.			

	
24	Contract	No.	14‐06‐200‐3598A‐LTR1	
	
25	Contract	14‐06‐200‐922	
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M&I,	however,	only	20	acre‐feet	are	classified	at	M&I.	26			A	long‐term	

renewal	contract	was	executed	on	February	25,	2005,	and	is	in	effect	for	25	

years.	27	

The	City	has	discussed	options	for	the	exchange	of	water	with	

representatives	of	the	DPWD.		Although	no	apparent	opportunities	exist	at	

this	time,	both	water	districts	have	agreed	to	maintain	open	communication	

to	look	for	regional	solutions	to	water	shortages.		

West	Stanislaus	Irrigation	District	

The	West	Stanislaus	Irrigation	District	(WSID)	is	located	to	the	northwest	of	

the	City’s	boundaries.		WSID	was	formed	in	1920,	with	the	first	water	

deliveries	made	in	1929.		The	current	size	of	the	district	is	24,800	acres,	but	

only	a	portion	(19,700	acres)	is	irrigated.		WSID	has	a	distribution	system	of	

lined	canals	and	laterals	to	distribute	water.		The	main	canal	carries	water	

supplied	by	six	pumping	plants.			

In	1953,	WSID	signed	a	long‐term	contract	with	BOR	for	20,000	acre‐feet	of	

CVP	service	contract	water.	28		The	contract	amount	was	increased	to	50,000	

acre‐feet	in	1976.		The	contract	has	no	provisions	for	M&I	use.		The	contract	

expired	in	1994,	but	a	series	of	interim	renewal	contracts	have	been	

executed	since	that	time.		A	long‐term	renewal	contract	was	executed	on	

February	25,	2005,	and	is	in	effect	for	25	years.	29	

Non‐Potable/Recycled	Water		

The	City	is	actively	implementing	a	non‐potable/recycled	water	program.		The	City	

is	currently	installing	a	non‐potable,	dual	water	system	for	irrigation	of	large	public	

and	commercial	landscapes	using	either	non‐potable	water	from	wells,	canals,	or	a	

																																																								
26	Per	discussions	on	1/30/06	with	William	Harrison,	GM,	DPWD.	
27	Contract	No.	14‐06‐200‐922‐LTR1	
28	Contract	14‐06‐200‐1072	
29	Contract	No.	14‐06‐200‐1072‐LTR1	
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recycled	wastewater	program,	with	an	expected	completion	date	of	2014.		This	

program	is	based	on	the	“City	of	Patterson,	Non	Potable	Water	Master	Plan	and	

Feasibility	Study”	adopted	in	2008.			The	City	is	currently	in	Phase	2	of	a	5	phase	

program,	constructing	piping	and	shallow	groundwater	wells	for	an	interim	supply	

source.			

	

The	2010	Water	Supply	Assessment	completed	by	the	H2O	Group	for	the	City’s	

2010	General	Plan	Update	indicates	that	recycled	water,	either	from	a	the	City	

treatment	facility	(the	City	owns	and	operates	its	own	wastewater	treatment	

facility),	or	through	purchase	of	recycled	water	from	another	community,	will	make	

up	approximately	1/5	of	its	total	supplies.		All	future	development	will	be	

conditioned	to	use	non‐potable/recycled	water	for	outdoor	demands,	including	

residential	properties,	according	to	the	City’s	General	Plan.		Initially,	water	for	the	

non‐potable	system	will	be	from	shallow	wells,	typically	of	lower	quality,	but	the	

system	is	being	installed	using	recycled	water	standards	for	the	future	(2030).			

	Use	of	Recycled	Water	(§	10633	(d‐g))	

The	City	collects	and	treats	all	wastewater	generated	with	City	limits,	and	also	

receives	wastewater	from	a	small	development	approximately	6	miles	west	of	the	

City,	called	Diablo	Grande.		The	collection	and	transport	of	wastewater	consists	of	a	

gravity	system	that	conveys	influent	to	the	City	wastewater	plant,	located	

approximately	2.5	miles	east	of	the	City.		

	

The	current	treatment	facility	operates	three	treatment	systems.	The	first	is	an	

activated	sludge	treatment	process	consisting	of	an	oxidation	ditch	and	two	

clarifiers	constructed	in	1979	and	1986	(north	oxidation	ditch).		The	second	is	an	

advanced	integrated	ponds	system	(AIPS)	built	in	1999‐2000,	and	the	third	is	an	

activated	sludge	process	with	an	oxidation	ditch	and	one	clarifier	(south	oxidation	

ditch)	constructed	in	2005.		The	original	design	capacity	of	the	three	treatment	

systems	is	currently:	



Urban Water Management Plan 2010 4‐26  June 2011 

	 	

	

 North	Oxidation	Ditch		 		 0.80	mgd	

 AIPS		 		 	 	 0.50	mgd	

 South	Oxidation	Ditch	 		 1.25	mgd	

	

Excess	biosolids	(sludge)	from	the	two	oxidation	ditches	receive	additional	

digestion	in	four	aerobic	digesters.		Digested	sludge	is	then	dewatered	using	

chemically	enhanced	plastic	media	drying	beds.			

	

Current	and	projected	wastewater	flow	rates	are	shown	in	tables	4‐4(D)	through	4‐

6(D).	

	

Flow	rate	at	2030	is	anticipated	to	average	approximately	6.40	mgd.		This	flow	rate	

is	based	upon	55	gallons	per	capita	per	day	for	residential	and	562	gallons	per	acre	

per	day	commercial/industrial.			The	Diablo	Grande	development,	located	west	of	

the	City	of	Patterson,	has	contracted	with	the	City	to	treat	its	wastewater.			

Estimates	of	flow	from	Diablo	Grande	for	2030	are	0.50	mgd.	

	

Table	4‐4(D)	presents	the	City’s	historic	and	projected	wastewater	flows.		Table	4‐

5(D)	shows	that	100%	of	the	wastewater	is	currently	being	disposed	of	and	not	

reused.		Table	4‐6(D)	shows	the	use	of	recycled	water	toward	the	end	of	the	20	year	

planning	horizon,	with	groundwater	continuing	to	be	the	City’s	only	source	of	water	

through	the	year	2030.	

	

Recycled	water	use	is	projected	by	the	City	as	reflected	in	Tables	4‐1(D)	and	4‐7(D).		

The	City	will	continue	its	efforts	to	expand	the	non‐potable/recycled	water	system,	

including	requirements	for	dual	plumbing	of	all	new	development	areas.		The	long‐

term	potential	volumes	of	water	associated	with	these	measures	are	shown	in	the	

DWR	Tables.	
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The	City	of	Modesto	has	a	recycled	water	program,	and	plans	to	expand	the	program	

over	the	next	few	years.		The	City	has	expressed	interest	in	participating	in	

Modesto’s	program	when	recycled	water	becomes	available.		Modesto	is	working	

with	other	water	purveyors	west	of	the	San	Joaquin	River	near	the	City,	so	including	

an	extension	to	the	City	is	possible	in	the	near	term.		The	City	may	also	seek	to	send	

its	wastewater	to	Modesto	for	full	or	tertiary	treatment,	and	have	the	recycled	water	

returned	for	use	in	its	non‐potable	system.		Recycled	water	is	considered	a	reliable	

and	stable	water	supply	source	for	Patterson.			Options	and	costs	for	treating	and	

use	of	recycled	water	are	being	identified	in	the	City’s	current	master	planning	

process,	with	completion	anticipated	in	late	2012.			

Desalination	Water	(§	10631(i))			

As	part	of	the	City’s	water	supply	program,	treatment	of	groundwater	for	high	

levels	of	TDS	is	included	in	all	feasible	alternatives.		Since	groundwater	provides	the	

City	with	its	most	reliable	source	supply,	some	treatment	of	groundwater	is	

anticipated	in	the	future.		Treatment	options	include	membranes,	ion	exchange,	

lime	softening,	and	blending.					

	

As	a	result	of	TDS	reduction	in	the	wastewater	supplies,	the	levels	of	salinity	in	the	

City’s	wastewater	is	expected	to	decrease	significantly	due	to	upstream	removal	of	

salt	and	elimination	or	reduction	of	private	water	softeners.		It	is	expected	that	the	

wastewater	effluent	will	be	adequate	for	irrigation	or	landscaping	and	crops,	so	a	

future	water	recycling	programs	would	benefit	from	treatment	of	the	potable	water	

supply.			

	

In	2009,	the	City	of	Patterson	submitted	a	“Salinity	Evaluation	and	Minimization	

Plan”	to	the	California	Regional	Water	Quality	Control	Board	(RWQCB)	for	review	

and	comment.		The	plan	included	recommendations	to	reduce	the	overall	salinity	

load	to	the	Patterson	area	through	treatment	of	potable	water,	elimination	of	self‐
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generating	water	softeners,	and	development	of	the	non	potable	program.		To	date,	

the	RWQCB	has	not	responded	to	the	City’s	proposed	action	plan.		

Future	Water	Supply	Projects	

The	City	of	Patterson	has	recently	embarked	on	two	potential	future	water	supply	

projects,	1)	West	Stanislaus	County	Groundwater	Banking	Study	and	2)	Acquisition	

of	Recycled	Water.		Both	of	which	are	in	there	infancy	and	are	briefly	described	

below.		Subsequent	updates	of	the	UWMP	will	address	these	projects	in	greater	

detail	in	they	come	to	fruition.			

West	Stanislaus	County	Groundwater	Banking	Study			

As	discussed	above	City	of	Patterson	has	recently	begun	discussion	with	

other	water	purveyors	on	the	west	side	of	Stanislaus	County	to	discuss	the	

potential	of	doing	groundwater	banking	in	western	Stanislaus	County.		There	

is	no	storage	in	this	area	of	the	state	for	state	or	federal	water	supplies	and	

competition	for	future	groundwater	supplies	is	anticipated.		The	study	being	

proposed	builds	on	the	study	completed	by	the	San	Luis	Delta	Mendota	

Water	Authority	in	2000	which	looked	at	the	possibility	of	local	groundwater	

banking	projects	to	help	with	season	fluctuations	in	water	project	deliveries,	

and	to	make	better	use	of	local	supplies.		14	agencies	put	together	initial	

project	concepts	and	submitted	a	project	to	DWR	for	planning	Grant	Funding	

in	summer	2010.		No	funding	was	received	by	a	re‐submittal	of	the	grant	

application	is	anticipated	in	the	summer	of	2011.	

Acquisition	of	Recycled	Water		

The	City	has	recently	entered	discussions	with	the	City	of	Modesto	about	the	

possibility	of	Modesto	treating	the	City’s	wastewater	and	returning	for	use	

and	disposal	the	recycled	water.			

City	of	Modesto	(east	of	Patterson)	is	already	planning	on	providing	nearly	

30,000	ac‐ft	per	year	of	recycled	water	to	the	Del	Puerto	Water	District	(West	

of	Patterson)	and	has	begun	planning	and	construction	of	facilities	to	do	so.		
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The	water	is	anticipated	to	be	able	to	be	delivered	by	2016.		The	City	of	

Patterson	would	like	to	make	use	of	the	Modesto	/	Del	Puerto	recycled	water	

facilities	and	potential	become	part	of	the	project	for	at	least	the	conveyance	

and	treatment	of	the	City	of	Patterson	wastewater	flows.	

	

Table	4‐9(D)	shows	both	of	these	two	potential	future	water	supply	projects	and	

the	anticipated	yields	that	each	may	bring	to	the	City	of	Patterson.	
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Section	5				Water	Supply	Reliability	and	Water	
Shortage	Contingency	Planning	(§	10631(c))	

The	California	Department	of	Water	Resources	requires	the	Urban	Water	

Management	Plan	address	water	supply	reliability	and	water	shortage	contingency	

plans.	Even	though	the	City	does	not	foresee	future	water	shortages,	this	section	

details	the	City’s	efforts	in	the	event	of	interruption	in	water	supply.	

Water	Supply	Reliability		

The	following	addresses	the	reliability	of	supply	and	impacts	due	to	supply	

inconsistencies	for	the	City	based	on	the	sole	use	of	groundwater,	as	stated	

previously.		This	is	subject	to	change	as	the	City’s	water	program	evolves.		For	

example,	it	is	probable	the	City	will	implement	use	of	recycled	water	before	2030,	

though	it	is	not	critical	in	order	for	the	City	to	meet	demands	at	that	date.		

	

The	City’s	water	supplies	are	addressed	for	normal,	single	dry	and	multiple	dry	

water	years.		The	historical	years	that	were	used	as	the	basis	for	this	analysis	are	

shown	in	Table	5‐1(D).		Table	5‐2(D)	shows,	that	historically,	the	City	has	never	had	

a	shortage	in	supplies,	which	are	currently	made	up	100%	from	groundwater.		Table	

5‐3(D)	shows	that	there	have	not	been	any	disruptions	in	deliveries	or	supplies	to	

date.		Table	5‐4(D)	presents	the	potential	water	supply	impacts	that	may	occur	

during	the	20	year	horizon	of	this	study.		Table	5‐5(D)	shows	anticipated	supply	

reliability	100%	of	the	time,	for	both	single	dry	and	multiple	dry	years	

	

Table	5‐6(D)	compares	the	projected	demands	for	the	City	from	2010	to	2030	to	the	

anticipated	supplies	for	a	single	dry	year	event.		The	table	shows	that	there	is	a	

surplus	of	supplies	in	all	water	years.		Table	5‐7(D),	compares	the	project	demands	

to	the	supplies	for	a	multiple	dry	year	event.	Table	5‐8(D)	provides	additional	detail	
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on	the	multiple	dry	year	events.		Both	tables	show	that	adequate	water	supplies	are	

projected	in	all	years.	

Water	Shortage	Contingency	Planning			

The	City	has	a	reliable	supply	of	source	water,	and	is	not	vulnerable	to	reductions	in	

deliveries	similar	to	other	communities	that	rely	on	local	or	imported	surface	

water,	for	reasons	described	below:	

	

1. The	City	has	sufficient	groundwater	to	meet	the	needs	of	the	planning	horizon	

build‐out	population,	and	the	local	groundwater	table	is	not	subject	to	

significant	impacts	due	dry	or	critically	dry	hydrologic	periods;	30	

	

2. The	current	UWMP	assumes	sole	use	of	groundwater	to	meet	current	and	future	

M&I	demands	through	2030;	

	

3. Problems	associated	with	groundwater	use	are	associated	with	quality,	and	are	

addressed	in	the	City’s	Water	Planning	Study	(2006);	

	

4. The	City	is	implementing	a	non	potable	water	program,	consisting	of	a	dual	

distribution	system	to	convey	either	recycled	water,	untreated	groundwater,	or	

untreated	surface	water	for	landscape	irrigation	and	other	possible	industrial	

uses.		Since	the	City	owns	and	operates	the	wastewater	treatment	facility,	the	

plant	effluent	is	a	reliable	source	supply	once	tertiary	treatment	is	installed.			

	

In	the	event	the	City	were	to	experience	a	water	supply	shortage	the	mandatory	

water	reduction	methods	referenced	in	Table	5‐9(D)	(defined	in	the	Drought	

																																																								
30	Local	groundwater	basin	is	in	equilibrium,	and	is	not	expected	to	experience	decline	due	to	

proposed	pumping	increase	for	2025	population	demands,	based	on	groundwater	studies	by	DWR	

and	City	of	Patterson.	
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Contingency	Plan	in	Appendix	G)	are	summarized	in	Table	5‐11(D).		Table	5‐12(D)	

defines	consumption	reduction	methods	that	the	City	will	use.		Table	5‐13(D)	

defines	the	penalties	and	charges	that	they	City	will	administer	for	non‐compliance	

with	mandatory	water	reductions.	

Stages	of	Action	(§	10632(a))	

The	City	has	adopted	a	Drought	Contingency	Plan	(“DCP”)	in	the	event	an	extended	

drought	has	an	adverse	impact	on	the	local	groundwater	table,	or	during	a	

catastrophic	supply	interruption.			The	DCP	consists	of	three	stages,	progressively	

requiring	greater	reductions	in	water	use.			Table	5‐9(D)	summarizes	the	DCP.	

	

Implementation	of	the	DCP	is	determined	by	the	city	council,	as	they	deem	

appropriate.		It	should	be	noted	that	the	City	may	implement	water	rationing	(Stage	

1	or	Stage	2)	even	during	drought	periods	when	there	is	no	apparent	impact	to	the	

water	table	to	show	support	of	other	Central	Valley	communities	struggling	with	

water	shortages.			

Catastrophic	Supply	Interruption	Plan	(§	10632	(c))	

Scenarios	causing	catastrophic	interruptions	to	the	City	source	supply	are	limited	

due	to	the	City’s	direct	access	to	groundwater,	and	having	multiple	wells	in	the	

system.		The	probability	of	an	event	that	could	leave	the	City	without	water	is	

extremely	low.		Catastrophic	failures	of	the	water	supply	could	include	the	following	

scenarios:	

	

A.		Declining	Groundwater	Table	–	Under	this	scenario,	the	groundwater	

table	begins	to	show	signs	of	overdraft.		This	event	occurs	slowly	over	time,	

and	does	not	require	immediate	action	on	the	part	of	the	City.			Trends	in	

groundwater	levels	suggesting	an	overdraft	condition	will	need	to	be	

addressed	with	long‐term	regional	water	planning	and	groundwater	
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management	efforts.		Immediate	and	severe	reductions	in	groundwater	use	

are	not	required	to	address	this	scenario.			

	

B.		Loss	of	a	Groundwater	Pumping	Facility	–	Under	this	scenario,	a	single	

well	may	go	out	of	production	due	to	mechanical	failure,	well	casing	failure,	

fire	in	the	control	building,	etc.				All	the	City	wells	are	capable	of	utilizing	

portable	or	dedicated	generators	to	operate	in	the	event	of	power	failure.				

	

A	well	could	also	go	out	of	production	due	to	water	quality	issues,	such	as	

bacteriological	contamination	or	exceeding	a	primary	drinking	water	limit	

(MCL).		The	State	Department	of	Public	Health	requires	that	all	public	water	

systems	maintain	production	to	meet	the	highest	single	day	demand	in	the	

past	10	years.		The	City	complies	with	this	requirement,	so	loss	of	any	single	

well	does	not	adversely	impact	the	City’s	ability	to	meet	demands.		The	City	is	

also	implementing	a	non	potable	water	program,	allowing	a	well	with	poor	

water	quality	to	be	used	for	non	potable	demands.			For	example,	in	2007,	

one	of	the	City’s	wells	tested	high	in	nitrates.		This	well	has	since	been	

converted	to	a	source	for	the	non	potable	system.			The	City	is	also	planning	

to	blend	well	source	waters	in	the	future	to	address	the	possibility	of	high	

primary	or	secondary	water	quality	occurrences,	such	as	TDS,	nitrates,	

chromium,	etc.			

	

Therefore,	as	the	City	population	increases	in	the	near	term	(through	2030),	

additional	wells	will	be	constructed	to	account	for	those	demands,	regardless	of	any	

decision	by	the	City	to	implement	other	sources	in	its	water	program.			Currently,	

the	City	has	nine	(9)	operational	wells	(2	are	dedicated	as	non	potable),	with	plans	

to	construct	an	additional	well	in	the	one	to	two	years.		All	water	planning	activities	

will	continue	to	assume	that	the	largest	producing	well	is	out	of	production	during	a	

maximum	day	condition.				
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Probable	events	that	could	limit	the	City’s	ability	to	pump	groundwater	are	

discussed	above.		Widespread	loss	of	water	production	due	to	“brown	or	black	out”	

conditions,	whereby	electricity	is	lost	across	the	area,	could	be	mitigated	with	use	of	

the	numerous	generators	owned	by	the	City.				These	types	of	conditions	are	

generally	very	short	in	nature,	lasting	a	few	hours,	and	would	not	require	

implementation	of	a	water	shortage	emergency	plan.			The	City	maintains	dedicated	

emergency	power	generators	at	five	(5)	of	its	seven	(7)	potable	well	sites.	

	

The	other	failure	events	are	mostly	isolated	to	an	individual	well	facility.		The	

longest	repair	duration	is	associated	with	a	well	casing	or	screen	failure.		Depending	

on	the	failure,	it	could	take	months	to	mitigate.		However,	this	is	accounted	for	due	

to	public	water	permitting	requirements,	as	discussed.			

	

Table	5‐10	provides	a	summary	of	potential	catastrophic	events	that	could	impact	

source	production,	and	the	City	plans	for	mitigation.	

	

Table	5‐10	

Catastrophic	Source	Water	Failures	and	Mitigation	

Failure	Event	 Probability	 Duration	
of	Outage	

Mitigation	

Power		 High	 5	minutes	
to	1	day	

 On‐site	or	mobile	generators	for	
several	wells.	

Mechanical		 Medium	 1	to	10	days
 Maintain	a	spare	motor(s)	
 On‐call	contract	with	pump	repair	

service	

Control	 Medium	 1	hour	to	10	
days	

 Capability	to	operate	all	wells	
manually	

 Spare	programs	for	SCADA/starters	
 On‐call	contract	with	programmer	

Well	casing	or	
screen	 low	 1	week	to	6	

months	  One	redundant	well	in	system	

	

The	City	has	backup	generators	at	all	well	sites	in	the	event	of	a	power	failure.		The	

City	also	presently	maintains	4.5	million	gallons	of	storage	and	plans	to	construct	
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additional	storage	as	system	demands	increase.		There	are	no	potable	water	systems	

directly	adjacent	to	City,	so	opportunities	for	emergency	interties	are	not	available.		

	

Table	5‐11(D)	shows	the	City	of	Patterson	Water	Shortage	Contingency	–	Mandatory	

Prohibitions.		Table	5‐12(D)	shows	the	Water	Shortage	Contingency	‐	Consumption	

Reduction	Methods.		Table	‐13(D)	shows	the	City’s	Water	Shortage	Contingency	–	

Penalties	and	Charges	tied	to	non‐compliance	with	mandatory	water	consumption	

reductions.	

Revenue	Impacts	during	Shortages	(§	10632	(g))	

The	City	recently	adopted	a	new	water	service	rate	structure	that	includes	a	“fixed”	

component	to	account	for	a	significant	portion	of	the	base	operational	costs	(i.e.	

labor,	administration,	meter	reading	and	billing,	etc.).		Variable	costs,	such	as	power	

and	chemicals,	are	included	in	the	metered	rate.		Thus,	although	reductions	in	water	

use	will	also	reduce	revenues,	it	is	not	expected	to	have	any	significant	impacts	on	

the	water	program	budget.			The	increasing	block	multi‐tier	rate	structure	based	on	

volumetric	use	is	expected	to	encourage	water	conservation	and	reduce	the	City	

overall	water	demands.					

Water	Quality		

Although	the	local	groundwater	supplies	do	not	contain	any	chemicals	or	

compounds	that	pose	health	concerns31,	salt	levels	in	water	pumped	from	the	City	

wells	are	relatively	high,	and	may	eventually	reach	concentrations	that	will	require	

treatment.32			The	source	of	the	salt	is	erosion	of	naturally	occurring	marine	and	

continental	deposits	found	to	the	east	in	the	Coastal	Range.		Salts	create	

objectionable	aesthetic	and	taste	concerns,	and	many	residents	have	installed	water	
																																																								
31	Groundwater	from	Patterson’s	wells	meets	all	primary	state	and	federal	drinking	water	standards.	
32	State	Department	of	Public	Health	requires	treatment	for	salts	when	concentrations	exceed	1,000	
mg/l.		Salt	concentrations	in	City	of	Patterson	wells	range	from	450	mg/l	to	1,000	mg/l..			
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softeners	to	reduce	the	adverse	impacts	from	the	salts.		The	ubiquitous	use	of	

softeners	adds	a	significant	salt	loading	to	the	City’s	wastewater	plant.	

As	an	interim	step	to	treatment,	the	City	has	proposed	to	blend	water	from	its	wells	

in	a	storage	tank	prior	to	distribution.			Blending	of	water	from	wells	would	address	

high	levels	of	primary	or	secondary	constituents	detected	in	any	single	well,	should	

they	occur.		For	example,	if	the	salt	in	a	single	well	has	an	unacceptable	

concentration	(exceed	1,000	mg/l	TDS),	blending	this	water	with	water	from	other	

wells	with	lower	salinity	will	result	in	acceptable	concentrations	for	the	potable	

drinking	water	supply.			Wells	with	higher	concentrations	of	constituents	could	also	

be	used	for	non	potable	demands	by	connecting	the	well	to	the	non	potable	

distribution	system,	thereby	preserving	well	production	for	City	demands.			

	

Recognizing	that	salts	could	exceed	the	upper	drinking	water	standard	at	some	time	

in	the	future,	all	feasible	alternatives	in	the	City’s	water	supply	program	include	

treatment	of	groundwater	for	salts	and	other	constituents	by	either	membrane	

filtration,	ion	exchange,	lime	softening,	or	other	proven	technology.		The	plan	

recommends	a	blending	of	treated	and	untreated	groundwater	to	maintain	salts	

below	the	recommended	secondary	drinking	water	standards.	33		

	

The	implementation	of	a	non	potable	water	program	significantly	reduces	the	need	

to	treat	high	volumes	of	water	for	potable	demands,	thereby	reducing	the	higher	

quality	source	water	needed,	the	capacity	of	any	water	treatment	facilities,	and	

residual	management	and	processing	(i.e.	brine	production	from	membranes,	etc.).		

	

Recently,	the	City	began	designing	potable	wells	to	yield	water	from	deeper	

aquifers,	below	the	Corcoran	Clay,	to	provide	added	protection	of	source	water	from	

surface	contaminants,	and	capture	water	lower	in	salinity.			All	future	potable	wells	

will	be	designed	accordingly.			

																																																								
33	500	mg/l	total	dissolved	solids	
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Climate	

The	City	and	surrounding	Stanislaus	County	area	averages	11.0	inches	of	rainfall	

annually.		Temperatures	range	from	an	average	low	of	38°	F	in	the	winter	to	an	

average	high	in	the	upper	90's	during	summer	months.		Spring	and	fall	are	mild	with	

an	average	high	in	the	low	80's.		Mean	monthly	rates	for	evapo‐transpiration	and	

precipitation,	and	mean	temperatures	are	shown	in	Table	5‐13(D).	

	

Table	5‐14	Mean	Climate	Data	for	City	of	Patterson	34	

	

																																																								
34	Precipitation	and	temperature	based	on	nearest	Western	Regional	Climate	Center	station	in	
Newman,	CA.		Actual	precipitation	is	expected	to	be	slightly	less	that	shown.			

	
35	California	Irrigation	Management	Information	System,	Department	of	Water	Resources	
	

	 Jan	 Feb	 Mar	 Apr May Jun	 Jul	 Aug Sept Oct		 Nov	 Dec Total

ET	35	 1.59	 2.20	 3.66	 5.08 6.83 7.80 8.67 7.81 5.67	 4.03	 2.13	 1.59 57.06

Precipitation	 2.43	 2.04	 1.60	 0.84 0.34 0.04 0.01 0.02 0.22	 0.47	 1.31	 1.70 11.04

Temperature	 45.6	 50.9	 55.4	 60.2 67.3 73.8 77.9 76.4 72.4	 64.7	 53.4	 45.8 NA	
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Section	6			Demand	Management	Measures	(DMMs)	
(§	10631(f‐j))	

The	City	is	a	member	of	the	California	Urban	Water	Conservation	Council	(CUWCC),	

and	submits	annual	reports	to	the	council	annually	in	accordance	with	the	

"Memorandum	of	Understanding	Regarding	Urban	Water	Conservation	in	California,"	

dated	September	1991.			According	to	the	DWR	Guidebook	for	Preparing	a	2010	

UWMP:	

	
“CUWCC	members	have	the	option	of	submitting	their	annual	reports	in	lieu	of	

describing	the	DMMs	…	CUWCC	members	who	are	in	full	compliance	with	the	CUWCC’s	

memorandum	of	understanding	can	submit	their	2009‐2010	reports	in	lieu	of	

describing	the	DMMs.	

	

The	most	recent	BMP	Activity	Reports	for	reporting	years	2009	and	2019	were	

submitted	to	the	CUWCC.			Copies	of	said	reports	for	all	years	submitted	by	the	the	

City	can	be	viewed	on	http://bmp.cuwcc.org/bmp/default.htm,	under	“View	

Submitted	Report	Data,	BMP	Reports	by	Water	Supplier,”	under	the	City	Reporting	

Units.					

 
As	part	of	the	UWMP,	the	City	reviewed	the	various	water	conservation	codes	and	

programs	mandated	by	the	State	of	California,	and	determined	what	conservation	

efforts	are	mandatory,	and	which	“elected”	efforts	may	be	cost	effective.36			Although	

the	City	of	Patterson	has	an	effective	water	conservation	program,	new	water	and	

building	codes	will	require	the	City	to	implement	mandatory	water	conserving	

programs.		The	purpose	of	the	conservation	study	was	to	evaluate	mandatory	and	

elected	water	conservation	programs	and	activities	applicable	to	the	City	of	

Patterson,	and	recommend	a	conservation	program	that	is	cost	effective	and	

compatible	with	the	City’s	long‐term	water	resource	goals.		A	list	of	recent	codes	and	

programs	are	shown	below	with	a	brief	description.		
																																																								
36		City	of	Patterson,	Water	Conservation	Program		Study,	2011	(See	Appendix	F)	
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A. The	Water	Conservation	Act	of	2009	(SBx7‐7,	approved	November	10,	

2009)	–	This	legislation	calls	for	a	20%	reduction	in	urban	water	use	statewide	

by	2020,	with	each	urban	water	purveyor	to	establish	a	“target”	water	use	for	

its	service	area;	

	

B. The	Water	Conservation	in	Landscaping	Act	(AB	1881,	approved	September	

28,	2006)	–	This	legislation	mandates	the	adoption	of	a	model	water	

conserving	landscaping	ordinance	with	specific	provisions	for	landscape	

design,	construction,	and	maintenance	of	public	and	private	developments	

(with	landscapes	greater	than	2,500	sq.	ft.)	for	the	purpose	of	conserving	

water;	

	

C. 2008	California	Green	Building	Standards	Code	(California	Building	

Standards	Code,	Title	24,	adopted	July,	2008)	–	These	changes	to	the	California	

Building	Code	include	adoption	of	mandatory	water	conservation	measures	for	

residential	and	non‐residential	development,	requiring	the	use	of	water	

conserving	building	practices,	including	but	not	limited	to,	low‐flow	rate	

plumbing	fixtures	(to	achieve	a	20%	reduction	of	indoor	water	use),	and	

moisture	sensing	irrigation	controllers;	and	

	

D. Property	Transfers:	Replacement	of	Plumbing	Fixtures	(SB	407,	adopted	

October	12,	2009)	–	This	legislation	requires	that	all	existing	commercial,	

residential	and	multi‐family	buildings	in	California	built	before	1994	be	retrofit	

to	meet	high	efficiency	water	use	standards	by	January	1,	2017	or	2019,	

depending	on	the	type	of	structure.	

	

E. Water	Demand:	Water	Management	Grant	and	Loan	Eligibility	(AB1420,	

adopted	February	7,	2007)	–	This	legislation	requires	proof	of	compliance	

with,	or	commitment	to	implement,	14	various	Best	Management	Plan	(BMP)	
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water	conservation	programs	or	activities,	if	a	public	agency	is	seeking	state	

grants	or	loans.						

 

The	study	found	that	the	City	of	Patterson	is	a	“water	conserving	community”,	since	

it	uses	significantly	less	water	per	capita	than	the	average	urban	water	purveyor	in	

the	San	Joaquin	River	region.			According	to	DWR,	the	average	urban	use	in	the	

region	is	248	gpcd,	where	the	City	of	Patterson	is	approximately	1/3	less,	at	about	

169	gpcd.			Consequently,	the	City	should	achieve	compliance	with	SB7x‐7	

(20x2020),	consisting	of	a	5%	reduction	in	base	demand,	by	simply	complying	with	

current	mandatory	conservation	codes.		Electing	to	implement	conservation	

activities	beyond	the	mandatory	measures	will	likely	be	based	on	discretionary	

cost‐benefit	decisions	by	the	City	overtime	as	it	grows,	and	as	it	retains	new	source	

waters.			

	

Mandatory	conservation	measures	the	City	must	address	include:	

	

 AB	1881	(Model	Landscaping	Design,	Construction	and	Maintenance)	
	

 SB	407	(Retrofit	of	Pre‐1994	Plumbing	Fixtures)	
	

 California	Green	Building	Code	(Low	Water	Use	Plumbing	Fixture	and	
Landscape	Standards)	

	

Although	SBx7‐7	is	a	mandatory	water	code,	the	City	currently	complies	due	to	its	

current	conservation	efforts.		The	only	mandatory	component	of	SBx7‐7	is	to	

provide	justification	for	exemptions	of	those	BMP’s	not	implemented	in	the	2010	

UWMP	Update.		
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