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Pleasants Valley Non-Public Water System 

Point-of-Entry Treatment Feasibility Study 
 

Study Compliance 

This study is compliant with TITLE 22, CALIFORNIA CODE OF REGULATIONS, DIVISION 4, 

CHAPTER 15, ARTICLE 2.7. Point-of-Entry Treatment.  A ñPoint-of-entry treatment deviceò or 

ñPOEò means a treatment device applied to the drinking water entering a house or building for 

the purpose of reducing contaminants in the drinking water distributed throughout the house or 

building. Notwithstanding the foregoing, where all the water supplied by a public water system 

for human consumption is treated by the public water system via a single device or facility, 

regardless of location of the device or facility, the public water system shall be considered to 

have centralized treatment. 

 

Study General Background and Overview 

The Solano Irrigation District (District, or SID) currently serves about 77 Pleasants Valley Non-

Public Water System (PV NPWS) customers unfiltered and untreated water from its agricultural 

water delivery system.  As part of an agreement with the State of California and the District, the 

customers are required to receive and utilize bottled water for all drinking and cooking water 

needs.  The agreement is detrimental to the affected propertiesô title because they are not 

connected to a permitted drinking water system and not allowed to build new dwellings or 

expand existing dwellings.  The purpose of this study is to review options for supplying potable 

(drinking) water to the PV NPWS customers which meets State requirements. 

On October 9, 2015 Assembly Bill (AB) 434 was passed by the State government.  The law 

amended Title 22, California Code of Regulations, Division 4, Chapter 15, Article 2.5 Point of 

Use Treatment.  In general, the new regulations allow for Point of Entry (POE) treatment 

systems where previous regulations had not.  The revisions allow for the use of POEs under 

certain conditions promulgated by the California Water Resources Control Board (Water Board) 

and its Division of Drinking Water (DDW).  This is germane to the PV NPWS customers and 

service area because many properties were developed in the 1970ôs under the assumption that 

POEs were acceptable.  However, subsequent regulations have disallowed the use of POEs to 

meet drinking water standards.  Based on the 2015 law and subsequent regulations, the 

Districtôs Board of Directors authorized the preparation of this feasibility study on August 15, 

2017.                                                                     

To comply with the new AB 434 regulations, two (2) main alternatives were prepared and 

analyzed as follows: 

1. Centralized Treatment.  Title 22 of the California Code of Regulations (the Water Code), 

mandates a full analysis of centralized treatment before consideration of a POE 

treatment alternative.  This feasibility study provides said analysis. 

2. POE.  The second alternative is a POE system for each individual customer.  
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A third alternative was briefly analyzed and is also included in this report.  The system would 

include customer owned potable water storage tanks for each PV NPWS user.   Treated water 

drawn from the Districtôs existing public water systems would be delivered to the storage tanks 

using a mobile tanker truck.  

The analyses of centralized treatment and POEs comport to the Water Code requirements 

should the District elect to proceed with a POE system. 

 

Background 

In 1999 the State of California Department of Public Health Services (State) and the Solano 

Irrigation District (SID or District) entered into a Compliance Agreement (Agreement) (available 

at the District office by request).  The Agreement restricted SID from expanding its practice of 

delivering raw water to homes for treatment by the homeowner at 109 properties identified in the 

Agreement.  Seventy seven (77) of these homes are located in Pleasants Valley.  The cause of 

the Agreement was the State and Federal governmentôs implementation of the 1989 Surface 

Water Treatment Rule.  Generally the Rule applies to all public water systems (PWSôs) that filter 

and disinfect surface water sources to remove certain contaminants such as pathogens and 

bacteria. 

Before the Ruleôs implementation SID had been providing untreated surface water to residential 

customers in the county that were near one of SIDôs agricultural water delivery systems.  To 

treat the raw water customers used home filtration systems termed Point of Entry (POE) 

systems.  Groups of 15 or more homes were designating as PWSôs and SID was required to 

provide potable water in compliance with the Rule as soon as feasible.  The systems that 

received this designation were Gibson Canyon, Blue Ridge Oaks, Peabody and Pleasants Hills 

Ranch Estates.  Compliant treatment systems for groups of less than 15 homes were 

considered economically infeasible and the State allowed SID to designate them as Non Public 

Water Systems (NPWS).  The Agreement set specific limitations on NPWS properties, 

examples of which are listed as follows: 

1. NPWS properties taking raw water from SID for in-home filtration are restricted from 

using the water for human consumption and are required to be in a bottled water 

program.   

2. NPWS properties are not allowed to develop if undeveloped, expand if already 

developed, or build additional dwellings on their properties. 

In implementing the terms of the Agreement, SID developed a Bottled Water Program 

Operations Plan which was approved by the State on November 30, 1999 (available at the 

District office by request).  The Plan allowed the 109 properties to remain a NPWS as long as 

SID enforced the terms of the Plan.  Violating the terms would ñétrigger immediate designation 

of the entire non-public water system service area as a single public water systeméò  Such 

action by the State would require SID to develop and implement an extremely expensive 

drinking water treatment and distribution system for the properties or discontinue all water 

service to said properties. 



4 | P a g e  
 

Since the Compliance Agreement in 1999 there have been numerous communications between 

the State and SID clarifying the construction of new homes in the Agreement area.  SID is not 

allowed to issue a will-serve letter for ANY new construction in the Agreement area.  Two of the 

letters clarifying this issue are listed as follows (available at the District office by request): 

1. September 8, 2005 SID letter to its Non Public Water System customers  

2. September 13, 2005 State letter to SID  

To comply with the Stateôs 2005 letter and directive, SID issued a letter dated September 20, 

2005 to the Solano County Resources Management Building and Planning Division informing 

them that under the 1999 Compliance Agreement SID was not allowed to issue any further will-

serve letters to properties covered by the Agreement.  Unfortunately, the result of the 

Agreement and the Stateôs order is a building moratorium for 109 properties. 

On June 20, 2017, the District Board of Directors authorized Staff to initiate planning efforts to 

develop options for a long term solution for seven (7) PV NPWSôs which include 77 customers.  

The Board also directed staff to contact these customers and hold a public outreach meeting to 

seek input from them.  The District sent invitations to 76 property owners and on July 26, 2017 

about 25 of the residents attended the public outreach meeting.  Staff informed the property 

owners of the Districtôs intent to prepare planning documents (a feasibility study) for the 

eventual conversion of the PV NPWSôs to potable water or PWSôs.  Most in attendance agreed 

the District should move forward with the feasibility study.  Staff also reviewed with customers 

the following limitations on designated NPWS properties. 

¶ NPWS properties are not allowed to:  

o Develop if undeveloped. 

o Expand if already developed (build additional dwellings). 

o Some properties with productive groundwater wells are allowed to develop with the 

requirement to test for bacteria once every 3 years. 

¶ NPWS properties are required to:  

o Use only bottled water for human consumption. 

o Agree to periodic surveys and monitoring. 

Staff explained to attendees of the meeting (and previously to the Board on June 20th) that the 

following factors have recently changed or matured which encouraged the District to engage PV 

NPWS customers: 

¶ Customer desire to build on their properties. 

¶ AB 434ôs passage in 2015 which promulgated new regulations allowing POE water 

treatment systems. 

¶ Completion of the Districtôs Pleasant Hills Ranch Estates water treatment plant in the 

Pleasants Valley area. 

The new regulations allowing Point of Use (POU) treatment systems were approved by the 

Water Board on March 15, 2016.  POU treatment systems are the same as those termed POE 
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treatment systems in previous correspondence by SID and the State.  Some key provisions of 

the new regulations are noted as follows:  

¶ Allows POU treatment systems for reducing contaminants to achieve compliance with 

one or more maximum contaminant levels é as required by the State. 

¶ Requires a demonstration to the State Board that centralized treatment for achieving 

compliance is not economically feasible. Specifically, the annual household cost must be 

higher than 1% of the median household income for the service area. 

¶ Requires an application by the water treatment system for a permit or permit amendment 

to use POUôs. 

¶ Requires State Board approval.  

¶ There must not be substantial public opposition to the project. 

¶ Requires a POU treatment strategy including pilot testing. 

¶ Requires POUôs to be equipped with a mechanical warning system or automatic shutoff 

mechanism should the system fail to produce water that meets the standards. 

¶ Requires POUôs to be owned, operated, maintained and monitored by a PWS. 

At its August 15, 2017 meeting the Districtôs Board of Directors authorized hiring Summers 

Engineering to perform a feasibility study for converting part or all of the PV NPWS to a PWS. 

 
Feasibility Study 

The basic project goals for the Feasibility Study are to develop a centralized treatment option 

and a POE treatment option for the PV NPWS service area to a level compliant with Water 

Code requirements.  Planning studies need to be developed to a level where cost comparisons 

between a centralized water treatment system and a POE system can be made.  The following 

items should be included and considered in the Feasibility Study:  

1. Capital and Operations and Maintenance (O&M) costs   

Should the annual cost (capital debt service payments plus O&M) of a centralized water 

treatment system exceed 1% of the annual medium household income, the State will 

allow the District to consider POEs as a solution for PV NPWS properties.  As such, 

planning studies for both centralized treatment and POEs should be developed to a level 

that informs SIDôs Board and PV customers of the short and long term financial impacts 

of each scenario. 

2. Centralized Treatment   

a. Although the general consensus for the customer group has been mainly a POE 

solution, an analysis of centralized treatment is needed as a basis of comparison and 

to satisfy the Districtôs Board and DDW regulations. 

b. Gibson Canyon Water Treatment Plant has capacity to serve a small number of PV 

NPWS customers that are in close proximity to the plant or in close proximity to 

existing pipelines that could be connected to the plant and converted to potable use. 
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c. Pleasant Hills Ranch Estatesô new water treatment plant has a secondary benefit of 

being located in the middle of Pleasants Valley.  Some of the primary equipment at 

the plant already has extra capacity and other equipment could be scaled up to serve 

the PV NPWS. 

3. Point of Entry   

a. Based on attendance at the outreach meetings, the customer group strongly desires 

a POE solution that is landowner owned and operated.  This is expressly 

prohibited in the Districtôs 1999 Compliance Agreement and accompanying 

Operations Plan and in current DDW regulations.  Although this was explained by 

staff, property owners are unconvinced and want to pursue a landowner owned and 

operated POE alternative.   

b. SIDôs Board directed Staff to proceed with the Feasibility Study in full compliance 

with existing Water Code requirements. 

c. SIDôs 1999 Compliance Agreement allows POEs.  In 2006 the District completed a 

pilot study for a POE system.  Ultimately the State approved the plan but it was 

abandoned because O&M costs were estimated to be about $1,145 per month 

(inflated to 2017 dollars).  New regulations and updated technology warrant re-

evaluation of a POE option. The Feasibility Study should identify and recommend 

technologies or processes intended to make a POE option technically and 

economically feasible. 

d. The Feasibility Study should build on information determined from the 2006 pilot 

study. 

i. Effective pre-screening is critical 

ii. Water should be filtered at low flux rates and stored over many hours of the day 

versus filtering on-demand 

iii. Chlorine disinfection should be used versus UV 

4. Combination of Centralized Treatment and POE as a Solution.   

This Feasibility Study focuses mainly on a Centralized Treatment and a POE as a 

solution for providing treated water to the PV NPWS customers.  Although the solution 

could be based on one scenario or the other, it could also, however, be based on a 

combination of Centralized Treatment and POE.  This Feasibility Study does not 

evaluate the numerous scenarios of a combination solution.   

The Feasibility Study recommends ñFuture Stepsò.  Steps 1 and 2 of the future steps 

includes a POE Treatment Strategy and Pilot Study.  It may turn out that the result of the 

Pilot Study shows it is not a better solution than Centralized Treatment rather, similar.  If 

so, the District should look at a combination of solutions for different areas with the goal 

of reducing overall costs.  For example; 

¶ A POE may be upsized for minimal operational cost increase to serve 
several homes, thereby reducing individual monthly costs. 



7 | P a g e  
 

¶ Centralized Treatment may focus only on a few areas of the PV NPWS 
where pipe runs are minimized. 

 

More information will be known with the completion of the Pilot Study and, at that time, a 

supplement to the Feasibility Study may be called for. 

Future Steps 

The Feasibility Study prepares information for a decision to proceed with centralized treatment 

or POEs.  Should a POE option be selected, much more work is required as outlined in 

Attachment A.  The next steps would include:  

1. Pilot Study 

2. Treatment Strategy Development 

3. Operations and Maintenance Program Development 

4. Monitoring Program Development 

5. Permitting, Public Hearing and Acceptance  

6. Operating, Recordkeeping and Reporting 

7. Other work as required by the State 

 

The District is the agency required by State regulation to comply with the 1999 Compliance 

Agreement and any subsequent regulations.  As such, the District should endeavor to make 

planning efforts fair, logical and consistent with the Districtôs long term objectives.  Implementing 

a solution to benefit one property owner should not unfairly harm others. 
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Phase I (a):  Centralized Treatment Option 

Regulation Requirement (§64420.1.) 

 

Distribution System 

Figure 1 is a map of the PV NPWS service areas.  Parcels within the existing PWSôs of Gibson 

Canyon and Pleasant Hills Ranch Estates (PHRE) are identified in yellow shading.  Eight (8) 

NPWS subareas are identified by other colors of shading indicated in the Legend.  These 

subareas do not directly correspond to the seven PV NPWSôs noted in the Study General 

Background and Overview section of the report.  Parcel lines are shown for the PV NPWS 

parcels along with assessor parcel numbers (APNôs). 

Existing pipelines, pumping plants, tanks and water treatment plants that are owned and 

operated by SID are indicated with red lines and shapes.  Pipelines that are currently used to 

deliver non-potable water are indicated with dashed red lines and those used to deliver potable 

water are indicated with solid red lines. Existing facilities that pertain to the feasibility study are 

specifically identified with lettered symbols in the Legend. 

New facilities proposed to deliver potable water to the PV NPWS areas are indicated with blue 

lines for pipelines and blue squares for tank and booster pump stations.  Potable service 

connections to the PV NPWS users are indicated with blue dots.  The locations of the proposed 

potable service connections are generally in the same vicinity as existing non-potable service 

connections with a few exceptions due to pipe alignment considerations.  There are 84 

proposed potable service connections shown on Figure 1.  Fifteen (15) are located in the 

vicinity of Gibson Canyon and 69 are located in Pleasants Valley.  These service connections 

were identified by SID Staff as parcels that could potentially be included in the project.  Pipe 

sizes, approximate lengths, and basic descriptions of the alignments are indicated with 

numbered symbols in the Legend. 

All of the proposed distribution system facilities and service connections would be parallel to the 

existing non-potable distribution system and service connections.  Potable water delivered to 

the homes would only be for indoor usage such as cooking, bathing and consumption.  Non-

potable water would continue to be served for outdoor usage.  All new potable service 

connections would include backflow preventers in accordance with State standards to prevent 

cross connections between the potable and non-potable systems. 

Water demands for typical indoor usage are relatively small compared to outdoor usage.  Many 

of the proposed distribution pipelines that are dead end laterals with only a few service 

connections would be 4-inch diameter, which is the minimum allowable size for a Public Water 

System (PWS) permitted by the DDW.  Other transmission or main trunk lines were 

conservatively sized for an assumed peak demand of 2 gallons per minute (gpm) per service 

connection.  Billing records from Blue Ridge Oaks PWS, which is similar in nature to PV 

NPWSôs, indicate actual indoor water use is considerably less than this. The possibility of future 

expansion was also considered when sizing the pipelines.  For instance pipeline #3 would cross 

Provide an estimate of annual costs for centralized treatment, per household.   
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under Ulatis Creek, requiring additional environmental review and permitting.  The pipeline was 

therefore upsized to avoid the need to construct another pipe crossing if the system is expanded 

in the future.  Similar pipeline projects contracted or constructed by the District indicate the 

material cost for 4-inch to 8-inch diameter pipelines is a relatively small percentage of the 

overall cost of construction.  As such, upsizing pipelines in this size range typically does not 

increase overall costs significantly. 

New pipelines would typically be located along existing county roads and parallel to existing 

non-potable pipelines.  Although the pipe alignments indicated on Figure 1 have not all been 

thoroughly investigated at this level of study, conditions for the main trunk line along Pleasants 

Valley Road (pipeline #ôs 7, 20 & 21) were considered.  North of PHRE there is an existing 12-

inch non-potable water main located east of the road, and there are smaller non-potable lines 

located on both sides of the road south of PHRE.  Therefore, it was assumed the new potable 

pipelines would be located within the paved roadway.  This approach is more costly in terms of 

replacing the pavement after the pipe is installed.  However, past pipeline installations in similar 

conditions have shown there can be many unknown obstacles just outside the pavement which 

result in costly contract change orders.  Locating the pipeline in the pavement provides a more 

clearly defined scope of work for budgeting and the eventual installation.  Experience also 

suggests there is little or no reduction in traffic control by locating a pipeline along the shoulder 

of a county road versus in the pavement, and typically there is enough pavement damage to 

warrant total replacement for either location. 

Future value engineering efforts should be made, including installing water transmission pipes in 

parallel easements to roadways.  Significant cost savings could be achieved in not having to 

restore the pavement when constructing in a roadway, however, constructing parallel to a 

roadway would have to be achievable.  For example, trees line the roadway in some areas and 

consideration would have to be given to how to construct around them. 

Where new pipelines were assumed to be located in the county road pavement, no costs were 

included for new easements.  Where the lines are located parallel to existing non-potable 

pipelines on private property, costs for an additional 10-foot wide easement were included.  

Where the new lines are on private property but not parallel to existing non-potable pipelines, 

costs for an additional 20-foot wide easement were included. 

District staff identified two locations where storage tanks and booster pump facilities for the new 

potable water distribution system could be sited.  The sites are located on the east side of 

Bucktown Lane, approximately 2,200-feet north of Vaca Valley Road, and on the west side of 

Pleasants Valley Road, approximately 1,100-feet north of Wells Lane.  These sites are near the 

floor of Pleasants Valley so pressure head in the distribution system would have to be reduced 

at the storage tank inlets and booster pumps would be needed to pump from the tanks back into 

the distribution system. 
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  Figure 1
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Water Treatment Plants 

The existing Gibson Canyon water treatment plant (GCWTP) would be used to produce potable 

water for Gibson Canyon South Area #1 and Central Vaca Valley Area #3.  GCWTP is a 1.3 

million gallons per day (MGD) membrane filtration plant serving approximately 157 homes.  It is 

assumed no upgrades to the treatment plant would be needed to meet the indoor demands of 

the 15 connections shown on Figure 1. 

The existing Pleasant Hills Ranch Estates water treatment plant (PHRE WTP) would be used to 

produce potable water for the other six subareas shown on Figure 1.  PHRE WTP is a 0.2 MGD 

membrane filtration plant serving approximately 22 homes.  The capacity rating of the plant is 

capable of meeting the total water demands (indoor and outdoor) of up to 39 homes in the 

PHRE service area.  Some of the PHRE WTP equipment is already sized for higher production 

than the overall capacity rating of the plant.  Most notable is the membrane filtration system 

which is currently capable of filtering more than 0.7 MGD.  By adding membrane modules to the 

existing racks the system could filter more than 1.1 MGD.  Using the previously noted 

conservative indoor water demands of 2 gpm per service results in a total (peak) demand of 0.2 

MGD for the additional parcels to be served by PHRE WTP.  Therefore the capacity rating of the 

plant would need to be increased from 0.2 to 0.4 MGD with no required increase in the size of 

the membrane filtration system or number of membrane modules.  The major items that would 

need to be upsized are listed as follows: 

¶ Raw, treated and decanted water flow meters 

¶ Treated water pumps 

¶ Hydropneumatic pressure tank 

¶ Decanted water pond 

¶ Decanted water pump 

 

Other treatment plant equipment was sized for future expansion during the design of the plant or 

was later increased in size to improve operations.  The chemical feed pumps include redundant 

units and they can be adjusted for considerably higher dosing than is currently needed.  

Therefore, it should not be necessary to upsize this equipment to increase water production.  It 

is assumed the chemical storage tanks could be refilled more frequently for increased chemical 

usage.  The 80,000 gallon clear well storage tank already has twice the storage capacity 

needed for the plant.  The membrane cleaning solution waste tanks have already been upsized 

to better manage the volume produced from the extra membranes that were installed.  A metal 

building enclosure would be added over the existing container unit that houses the membrane 

filter racks, and portions of the container walls would be removed for improved access to the 

membrane modules. 
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Costs 

Table 1 is a cost estimate for the proposed pipelines and service connections identified on 

Figure 1.  An extended version of Table 1 which itemizes the cost of each new pipeline is also 

included in Attachment B. 

 

 

  

Item 

No. Description Quantity Amount

1. Furnish and Install (F&I) 4" PVC pipeline 14,200 Linear Feet (LF) $1,337,000

2. F&I 6" PVC pipeline 10,700 LF $1,357,000

3. F&I 8" PVC pipeline 13,200 LF $2,376,000

4.
Isolate and convert existing 14" & 15" 

non-potable pipelines for potable use
$10,000

5. Pipeline rights-of-way 5.5 Acres $137,500

6. Service connections 84 $260,400

Subtotal $5,477,900

40% Contingencies & Incidentals $2,192,100

Total $7,670,000

Table 1

Pleasants Valley Non-Public Water System

Cost Estimate - Distribution System Pipelines
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Table 2 is a cost estimate for the new tank and booster pump facilities needed for the new 

potable distribution system. 

 

Item 

No. Description Quantity Unit Unit Price Amount

1.
Furnish and Install (F&I) 20,000 gallon 

storage tank

Lump sum 

(L.S.)
$120,000

2. F&I Booster pumps & manifold L.S. $30,000

3. F&I Hydropneumatic pressure tank L.S. $60,000

4. F&I Electrical service and controls L.S. $230,000

5. Right-of-way 0.50 Acres $25,000 $12,500

6. F&I 80,000 gallon storage tank L.S. $165,000

7. F&I Booster pumps & manifold L.S. $40,000

8. F&I Hydropneumatic pressure tank L.S. $130,000

9. F&I Electrical service and controls L.S. $260,000

10. Right-of-way 0.50 Acres $25,000 $12,500

Subtotal $1,060,000

40% Contingencies & Incidentals $420,000

Total $1,480,000

Cost Estimate - Storage Tank and Booster Pump Stations

Table 2

Pleasants Valley Non-Public Water System

Bucktown Lane Site

Pleasants Valley Road Site
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Table 3 is a cost estimate for the upgrades that would be needed at PHRE WTP. 

 

Item 

No. Description Quantity Unit Unit Price Amount

1.
Furnish and Install (F&I) Raw, treated 

and decant water flow meters

Lump sum 

(L.S.)
$12,000

2. F&I Treated water pumps & manifold L.S. $40,000

3. F&I Hydropneumatic pressure tank L.S. $70,000

4. F&I Decanted water pond L.S. $40,000

5. F&I Decanted water pump L.S. $20,000

6. F&I Metal building enclosure L.S. $80,000

Subtotal $262,000

40% Contingencies & Incidentals $108,000

Total $370,000

Table 3

Pleasants Valley Non-Public Water System

Cost Estimate - Pleasant Hills Water Treatment Plant Capacity Upgrades
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The cost estimates were increased 40 percent for contingencies and incidentals.  Table 4 

summarizes the total capital costs for the new facilities as estimated in Tables 1 through 3.  

Table 4 assumes the operational costs of the two (2) water treatment plants; one for the Gibson 

Canyon service area and the other for the PHRE service area already located in Pleasants 

Valley are similar enough in operational costs as to use a combined number for the purposes of 

this study. 

 

The total cost was annualized assuming an interest rate of 5% over a 20 year repayment term 

and divided by the total number of new potable water services to determine an estimated annual 

capital cost of $8,975 per household.  Operation and maintenance (O&M) costs to supply and 

deliver the raw water to the treatment plants, operate the treatment plants, and deliver potable 

water to the PV NPWS users is assumed to be equal to the current average costs for Gibson 

Canyon and Pleasant Hills PWSôs.  Costs to the users of these systems were previously 

Item 

No.

1. $9,520,000

2. Capital recovery factor (5% interest, 20 years) 0.07920

3. Annual capital repayment $753,936

4. Number of service connections 84

5. ANNUAL CAPITAL COST PER HOUSEHOLD $8,975

6. $1,200

7. $192

8. $1.58

9. 107

10. $2,473

11. Total Annual Capital and O&M cost per household $12,648

12. Average monthly water cost per household $1,054

Total Capital and O&M Costs

Potable water rate per 100 cubic foot unit (CCF)

Estimated annual indoor water use per household (CCF)

Item

2018 fixed rate per month

Annual capital cost set-a-side for treatment plant replacement 

parts ($100 per month)

ANNUAL O&M COST PER HOUSEHOLD

Operation and Maintenance (O&M) Costs

TOTAL ESTIMATED PROJECT COST (construction, right-of-way, 

contingencies & incidentals)

Capital Costs

Centralized 

Treatment

Table 4

Pleasants Valley Non-Public Water System

Cost Summary
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established by a 2015 Water Rate Study prepared by the District.  The 2018 rates for Gibson 

Canyon will include a fixed charge of $143.73 per month plus a $2.47 per hundred cubic foot 

unit (CCF).  It should be noted the charges for Gibson Canyon do not include future capital 

repayment charges for a new 1 million gallon storage tank that has been proposed for 

construction.  The 2018 rates for PHRE will include a fixed charge of $240.52 per month plus 

$0.68 per CCF.  Although the proposed distribution system was sized for conservatively higher 

demands, actual indoor water usage should be comparable to that of Blue Ridge Oaks PWS, 

which is about 220 gallons per day or 107 CCF per year per household.   

Total annual capital and O&M costs for the proposed PWS would be $12,648.  This number 

includes a $100 per month capital set-a-side.  The capital set-a-side could be set up in a 

customer specific account.  For example, after 5 years a customer paying into their capital set-

a-side account would have $100 x 12 x 5 = $6,000.  The funds would be used to replace aged 

equipment or systems associated with the treatment plant.  Specifically, all mechanical parts 

have a useful life.  The membranes in the plant, for instance, have a 10 plus year useful life.  As 

such, the capital set-a-side fund would replace or upgrade equipment as needed. 

Phase I (a):  Centralized Treatment Option Cost Summary: 

 Annual Debt Service Payment Capital Cost  = $8,975 

 Monthly Capital Cost or Set-a-side   =    $100 

 Monthly O&M Cost     =     $206 

 

Test:  Immediate Economic Feasibility of Centralized Treatment 

To meet the requirements of Title 22 of the Water Code, a community water system, when 

comparing the costs of centralized treatment to the use of POU treatment, shall submit to the 

State Board information demonstrating that the: 

1) Estimated annual cost of centralized treatment, per household, is more than one 

percent (1%) of the median household income (MHI) of the customers served by 

the community water system; and 

2) If the communityôs annual MHI is equal to or less than the statewide annual MHI, 

the estimated annual cost of centralized treatment, per household, plus the 

median annual water bill from the most recent 12 months per household is more 

than 1.5 percent (1.5%) of the annual MHI of the customers served by the 

community water system, or 

3) If the communityôs annual MHI is greater than the statewide annual MHI, the 

estimated annual cost of centralized treatment, per household, plus the median 

annual water bill from the most recent 12 months per household is more than two 

percent (2%) of the annual MHI of the customers served by the community water 

system. 
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4) A non-community water system shall submit to the State Board documents that 

demonstrate that centralized treatment is not immediately economically feasible. 

The Solano County MHI average in 2016 dollars is $69,227. For the City of Vacaville (the 

Census area nearest PV NPWS), the MHI is $76,188.  Assuming the MHI of PV NPWS users is 

the higher of these two (City of Vacaville) and using the lower cost for centralized treatment of 

the two areas discussed above (users supplied by GCWTP), the annual cost of centralized 

treatment is about 17% of the MHI (($12,648 / $76,188) x 100 = 17%).   

The annual expense of a centralized water system for the PV NPWS, therefore, qualifies 

for permitting under the Water Code for an alternative to centralized treatment, or Point 

of Entry (POE) treatment systems. 
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Phase II (a):  Cistern Option 

A third option to the centralized treatment system analyzed in the previous section and the POE 

units described in the next section would be a system where potable water produced at one of 

SIDôs existing water treatment plants would be trucked to individual storage tanks connected to 

each customerôs home.  The system might be similar to having propane gas delivered to rural 

homes. 

There would be a number of advantages to this system versus central treatment or POEs.  It 

would lift current title limitations on designated NPWS parcels in Pleasants Valley and allow 

these properties to develop in accordance with typical county-wide codes.  There would be no 

centralized treatment and distribution system costs, and the on-site capital costs would be 

considerably less than the costs for a POE.  Water would be delivered to a predetermined 

location on the property when a low tank level alarm was sent to the supplier. Deliveries would 

be flexible and as needed assuming they were during week days, and would not necessarily 

require the property owner to be present. 

In this example, all PV NPWS properties would be required to participate in the cistern option in 

order to remove the limitations of SIDôs Compliance Agreement with the State.  To avoid 

violating the Surface Water Treatment Rule, SID would be required to disconnect non-potable 

service to properties that opted out of the program at any time in the future.  The monthly cost of 

service would be based on the O&M costs to produce potable water at Gibson Canyon or PHRE 

water treatment plants plus truck delivery costs.  The system would not be as robust as 

centralized treatment in that a customer might have to wait for their tank to be refilled if it were 

inadvertently emptied, and they would sacrifice some self-control over their water supply versus 

having a POE.  Some locations might be inaccessible for water trucks due to weight or size 

limitations of private bridges and driveways. 

Another hauled water or, cistern scenario could be developed should only a few customers 

desire for a connection.  The cost estimates would have to be revised since the scenario 

presented herein assumes that all PV NPWS customers are converted and paying the capital 

costs of the trucks and upgrades at the treatment plant.  Further, a private hauler scenario could 

be developed pending DDW approval.  It is assumed the costs of a private hauler may be less 

expensive than SID. 

Should the DDW approve a cistern scenario, a type of fire wall would have to be developed to 

ensure properties are not using the Districtôs untreated surface water supply for an in-home use.  

One example would be the removal of the Ĳò piping connection of each property.  Also, the 

second 2ò connection may have to be turned off during non-irrigation season (March to October 

of each year).  This is the same as ALL of the Districtôs other agricultural based water 

connections.  
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Table 5 summarizes the total annual capital and O&M costs for cisterns which would be 

$12,973 per household. 

 

Item 

No.

1. $17,500

2. Number of service connections 84

3. $1,470,000

4. Capital recovery factor (5% interest, 20 years) 0.07920

5. Annual capital repayment $116,417

6. ANNUAL CAPITAL COST PER HOUSEHOLD $1,386

7. $1,200

8. $240.52

9. $0.68

10. 107

11. $52,000

12. $10,388

13. Total Annual Capital and O&M cost per household $12,973

14. Average monthly water cost per household $1,081

Annual capital cost set-a-side for treatment plant, truck and storage 

tank replacement parts ($100 per month)

Estimated trucking costs per month (labor & equipment to operate 4 

water trucks 5 days per week)

ANNUAL O&M COST PER HOUSEHOLD

Total Capital and O&M Costs

Capital Costs

TOTAL ESTIMATED PROJECT COST

Operation and Maintenance (O&M) Costs

2018 Pleasant Hills Ranch Estates fixed rate per month

Pleasant Hills Ranch Estates potable water rate per hundred cubic 

foot unit (CCF)

Estimated annual indoor water use per household (CCF)

Estimated construction cost per household (tank installation, SCADA, 

right-of-way, contingencies & incidentals)

Table 5

Pleasants Valley Non-Public Water System

Cost Summary

Item Cisterns
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The estimates include a $100 per month in capital set-a-side.  The capital set-a-side could be 

set up in a customer specific account.  For example, after 5 years a customer paying into their 

capital set-a-side account would have $100 x 12 x 5 = $6,000.  The funds would be used to 

repair the hauling trucks, repairs as needed at the PHRE treatment plant or repairs of the on-

site storage tanks. 

Phase II (a):  Cistern Option Cost Summary: 

 Annual Debt Service Payment Capital Cost  = $1,386 

 Monthly Capital Cost or Set-a-side   =    $100 

 Monthly O&M Cost     =     $866 

 

Below are photographs of the type of tanker truck that might be used and the plastic tanks that 

would be installed at each customerôs residence. 

1-5-2018 Update:  Subsequent to the SID Board of Directors meeting on January 16, 2018, staff 

received feedback from the California Department of Drinking Water (DDW) that it would not 

authorize a Cistern system to be a long-term Public Water System solution.  As such, it is 

recommended that this scenario be discontinued as a viable option. 

 

 

 

 

 

 

 

  

https://www.google.com/imgres?imgurl=https://www.wyliesprayers.com/media/uploads/product-images/lg_s2737_vertical_poly_tank_3000_heavy_duty_lw.jpg&imgrefurl=https://www.wyliesprayers.com/v/product-detail/Vertical-Tanks/1c/&docid=2m7EwuulUKakrM&tbnid=SBfj_sZ1kdj9RM:&vet=10ahUKEwi6-Lj-4vDXAhUfS2MKHQtWA-kQMwi0ASgWMBY..i&w=958&h=718&bih=911&biw=1920&q=poly storage tank images&ved=0ahUKEwi6-Lj-4vDXAhUfS2MKHQtWA-kQMwi0ASgWMBY&iact=mrc&uact=8
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Phase II (b):  POE Option 

Regulation Requirement (§64420.2.) 

This section presents a POE unit in compliance with State of California, Department of Drinking 

Water (DDW or, State) requirements, including a preliminary system design and cost estimate.  

A POE unit that complies with DDW requirements and is feasible for SID to own, operate and 

maintain must include a number of elements in addition to a filter, which are listed as follows: 

¶ Pre filtration 

¶ Membrane filtration unit 

¶ Chlorine disinfection system 

¶ Finished water storage 

¶ Alarms through supervisory control and data acquisition (SCADA) or other 
communication system 

¶ Water meter 

¶ Drainage requirements 

¶ Site requirements 
 
Although a preliminary design and estimated costs are presented, the final system design and 

more refined costs would be developed during the future Pilot Study phase, which is required as 

part of the permitting process through the DDW. 

Figure 2 is a preliminary drawing for a skid mounted POE system which was developed by 

Summers Engineering in conjunction with Mr. Bud Johnson of Cal Aqua.  Cal Aqua is a local 

vender of the Seccua Virex Pro membrane filtration unit which has been approved for use by 

the DDW.  Basic specifications for the proposed system are as follows: 

¶ 2 each washable and reusable cartridge type pre-filters (automated backwashing filters 
or strainers could also be considered for pilot testing) 

¶ Seccua Virex Pro membrane filtration unit 

¶ Sodium hypochlorite (chlorine) storage tank and feed pump 

¶ Pipeline contactor for chlorine contact time 

¶ 300 gallon finished water tank also for chlorine contact time 

¶ 2 each 1,500 gallon plastic storage tanks 

¶ Booster pump 

¶ Bladder pressure tank 
 
System Control & Monitoring 

A solenoid operated control valve would open and close based on storage tank levels. This 

valve would only be open or closed.  A separate pressure reducing valve and/or flow restrictor 

would be used to limit the flow through the filters to about 1.5 or 2.0 gpm. At two (2) gpm the 

storage tanks could be filled in about one (1) day. 

Each POE must be certified to meet American National Standard Institute (ANSI) standards and/or be 

approved by the State Board.  Each POE must be owned, controlled, operated, and maintained by the 

public water system and/or a person(s) under contract with the public water system.  Each POE must be 

equipped with a mechanical warning (e.g. alarm, light, etc.) mechanism meeting a variety of requirements.  

Each POE must be equipped with a totalizing flow meter. 
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There would be pressure gauges before and after the pre-filters.  The Seccua unit has its own 

internal transmembrane pressure sensors so it should be possible to monitor the pressure after 

the membrane without an additional gauge. The unit also has an internal flow meter. SID will 

need to determine if a separate service meter should be used upstream of the POE for billing 

purposes.  The Seccua unit automatically performs membrane integrity tests. The default 

frequency is once per day and the duration of the test is 23 minutes. Water production is 

stopped during the test. 

Pre-filtering 

Raw water from the Putah South Canal (PSC) and Bascherini Reservoir is delivered through 

multiple pump stations and several miles of pressure pipelines to the proposed POE locations in 

Pleasants Valley.  Rotating drum screens at the PSC turnout and the pump stations tend to filter 

out or otherwise reduce the size of debris in the water.  However, small debris such as twigs 

and other plant matter can travel through the pumps and pipelines to the service area.  The use 

of cartridge pre-filters upstream of the membrane filters is therefore critical in protecting the 

membranes from damage that might be caused by this debris. 

The Gibson Canyon water treatment plant (GCWTP) noted earlier in this report was the first 

PWS to be implemented using raw water supplies delivered through the Brazelton Lateral 

pipeline, which is fed from the Bascherini Reservoir.  GCWTP uses strainers to pre-filter the 

water prior to membrane filtration.  These strainers have a fine mesh stainless steel screen with 

an internal rake mechanism that clears debris trapped on the screen and periodically flushes it 

to waste.  The strainers are much more complex and costly than the cartridge pre-filters 

proposed for the POEs.  It is anticipated the pre-filters can be maintained by manually removing 

them from their housings and washing them every few months. 

In August and September of 2005 an algae bloom occurred in the PSC. This particular variety of 

algae had a sticky gelatinous consistency.  The algae traveled through the pump stations and 

pipelines to GCWTP and was observed in the backwash water from the membranes.  At the 

same time severe and repeated membrane fouling occurred at GCWTP, requiring excessively 

frequent chemical cleanings.  When the algae bloom subsided the fouling problem 

stopped.  Another similar algae bloom occurred several years later but the effects at GCWTP 

were less severe. 

Various concepts have been considered at different times since 2005 for pretreating the raw 

water diverted from the PSC to remove future algae blooms.  These have included the 

construction of a large array of sand media irrigation filters, modifications to the Bascherini 

Reservoir to permit partial isolation and cleaning, and dissolved air floatation.  All options 

considered would be very costly and it would be difficult to bench test or pilot test the 

effectiveness of the algae removal because the blooms only occur every few years or less 

often.  It was determined a cost analysis of these options was beyond the desired scope of this 

study.  Should an algae bloom occur after POEs are placed in service, there could be rapid 

plugging of the cartridge pre-filters and maintenance of the POEs would have to be significantly 

ramped up until the algae subsided.  It should be noted that future capital improvements to 

remove algae from the raw water would be a costly endeavor and recovering the costs could 

significantly increase assessments or fixed monthly rates of all the benefited users, namely 

Gibson Canyon and PHRE PWSôs and Pleasants Valley POEs. 
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Disinfection 

Liquid chlorine would primarily be injected after the membrane filter.  A pre chlorine injection 

point is also included upstream of the pre-filters.  This would be a small dose to control bacteria 

growth in the pre-filters and possibly enhance backwash efficiency of the membranes.  Dual 

chlorine feed pumps would be mounted on a storage tank to serve both injection points.  

Downstream of the membrane filter chlorinated water would flow through a contactor and into a 

finished water tank to achieve the required chlorine contact time. Sizing of the contactor and 

finished tank are based on discussions between Cal Aqua and DDW. DDW indicated they would 

allow a 1.0 tank baffling factor if the contactor is used. These details could be refined before 

specifying a ñstandardizedò system. A sensor would be included in the chlorine storage tank to 

generate a low tank level SCADA alarm. 

Backwash 

The Seccua unit can be set to automatically backwash on a timer or due to high transmembrane 

pressure (TMP) which indicates the filter is dirty. Treated water from the storage tank would be 

pumped through a separate backwash connection to the Seccua unit.  The backwash water 

would discharge from the unit to waste with a required air gap in the waste line. The daily 

backwash volume is uncertain. Typical backwash volumes for the Homespring membrane filter 

pilot tested in 2006 were about 50 gallons per day.  The information specified in Seccuaôs O&M 

manual amounts to about 19 gallons per backwash cycle. The default backwash interval is a 

minimum of 20 minutes up to a maximum of 60 minutes.  This range of backwash frequency 

would produce 456 to 1,368 gallons per day, which could be problematic in terms of managing 

the waste volume and the high cost of the water.  The Seccua manual also states that optimal 

backwash settings for a particular installation can deviate significantly from the specified 

parameters. Cal Aqua has used a backwash conditioning tank where sludge is separated and 

the backwash water is recycled into the feed water. The sludge is manually cleaned out of the 

tank periodically. A backwash conditioning tank adds complexity to the overall system.  If the 

tank were located on the skid the backwash water may have to be pumped into the tank and 

another pump would be needed to pressurize the recycled water up to the feed pressure. A pilot 

test of the Seccua unit should include evaluation of a backwash conditioning tank.  If the actual 

daily volume is around 50 gallons it could be managed by discharging into a landscaped area or 

septic system and the tank could be eliminated. 

The following option for backwash operation was suggested by Cal Aqua: The Seccua unit 

would be set to backwash only on high TMP and the system would record the number of 

backwashes per day.  If the number exceeded say 4 or 6 cycles per day a SCADA alarm would 

be generated. This would prevent the unnecessary production of excess waste water that might 

occur using timed backwashes.  TMPôs would not be permitted to reach excessively high levels 

from too little backwashing which, during the 2006 POE pilot study, resulted in irreversible 

fouling of the Homespring membranes.  The alarm would let District operators know something 

was happening with either the membrane or the source water quality. 

Although a low dose of pre chlorination upstream of the pre-filters might reduce bacteria growth 

on the membranes and aid in backwashing, a high concentration of chlorine would not be 

injected into the backwash stream.  Therefore, chlorine residual in the backwash waste line 

should be negligible and neutralization would not be necessary. 
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The Seccua membranes can be manually or automatically taken off line and cleaned using acid 

or caustic solutions. The approach of using a low feed rate and the resulting low flux rate 

through the membranes is intended to minimize the frequency of chemical cleanings that would 

be needed. However, Cal Aqua recommends chemical cleaning intervals of no more than 6 

months based on their experience with other POE membranes.  Storing cleaning chemicals at 

each POE site is not recommended. Hauling cleaning chemicals and waste products to and 

from each site and providing spill containment systems would be difficult for operators and 

potentially expensive.  An alternative system could be established where operators simply 

exchange the membrane modules with clean modules and perform the chemical cleaning 

processes at a dedicated location where chemicals, spills and waste products are more 

efficiently managed. The exchange system would include well defined record keeping of the 

dates and number of cleanings done on each module through its life cycle. Each Seccua Virex 

Pro unit contains two membrane modules that operate in parallel. 

Water Quality Monitoring 

A chlorine residual analyzer would sample from the finished tank outlet.  The main purpose of 

the analyzer would be to verify disinfection was occurring and signal the control valve to close if 

the chlorine residual dropped below an operator adjustable minimum set point. The feed pumps 

would only be paced off the Seccua flow meter and there would not be compound loop control. 

The analyzer sample flow must be continuous. A small sample pump would operate 

continuously so there is flow through the analyzer regardless of the finish tank level.  The 

sample water discharge line would connect to the backwash drain from the Seccua unit.  The 

total daily volume of sample water would be at least 80 gallons. 

To reduce cost, complexity and sample water waste volume, turbidity would not be monitored by 

the POEs.  The Seccua unit performs daily membrane integrity tests so the unit would shut off 

and an alarm would be generated no more than 24 hours after a membrane failure. If 

membrane integrity exists, turbidity will not exceed the regulated limit of 0.1 ntu.  If there were a 

membrane failure and a turbidity breakthrough there would be at least a one day supply of 

treated water in the storage tanks to dilute the turbid water until the integrity test automatically 

indicated a failure and shut off the filter. Chlorine disinfection would also provide redundant 

treatment. This approach would need to be confirmed with DDW. For the Homespring POE 

project DDW would have accepted monthly grab samples for turbidity with continuous 

monitoring at one central monitoring station, and no POE storage tanks were proposed. 

Treated Water Delivery 

Finished water would flow out of the finished tank and there would be a check valve to prevent 

backflow. Finished water would either flow to the storage tanks or directly to the home 

depending on demand. A booster pump would pump water from the storage tanks into the 

home. A bladder pressure tank would be included after the booster pump to provide a small 

amount of pressurized storage and prevent the pump from cycling too frequently under small 

demands (like a single toilet flush).  A pressure switch located near the pump and bladder tank 

would signal the pump to start and stop.  Two large storage tanks would be plumbed in parallel 

to permit isolation and cleaning of one tank without taking the system off line.  One of the two 

storage tanks would have level sensors or floats at 4 levels.  At maximum level the control valve 

upstream of the pre-filters would close and no new water would be produced. At about ¾ tank 

level the control valve would open to start refilling the storage tanks.  At about ½ tank level a low 
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level warning light would come on to warn the user and/or warn the District through SCADA that 

the treatment system was not keeping up with demand.  This could be due to pre-filter plugging, 

low chlorine residual, or a membrane integrity test failure.  If the warning was not addressed the 

tank level would continue to drop to an emergency low level at which point an interlock would 

prevent the booster pump from operating.  It is estimated this warning system would provide a 

supply of safe water for one day or more while the system failure is addressed. 

The booster pump would pressurize the treated water for household use and backwashing. The 

household pressure could drop significantly when a backwash is occurring and this may or may 

not be an issue depending on the frequency of backwashes. Adding a second dedicated 

backwash pump would prevent this. 

If the raw water supply was shut off no water would flow into the storage tanks.  When the raw 

water was turned back on the unit would start filtering water again without a manual reset. If the 

storage tanks were emptied there would be a SCADA alarm and the booster pump would be 

locked out until the tank refilled above the emergency low level. For this scenario a manual 

reset of the controls at the POE site versus a remote reset via SCADA is recommended so an 

operator could investigate the cause of the emergency low level. 

Equipment Skid 

All of the equipment and tanks except the large storage tanks would be mounted to a skid. It is 

tentatively recommended the skid be fabricated with fiberglass grating mounted to a painted 

steel tubing frame.  Some of the equipment would be mounted to a fiberglass backboard also 

framed with steel tubing.  The footprint of the skid shown on Figure 2 is 12ô long and 5ô wide.  

There is open space on the skid for the addition of a backwash conditioning tank and it might be 

possible to reduce the length to 10ô by rearranging some of the equipment.  A standardized 

enclosure such as a Tuff Shed could be placed over the skid for aesthetics and weather 

protection. The enclosure should be large enough for operators to walk around and access all 

sides of the POE skid. The skid alone could be founded on a pad of base rock but the enclosure 

would need a concrete foundation for anchorage.  The large storage tanks could be placed on a 

base rock or concrete foundation. 

Electrical Controls & SCADA 

An electrical enclosure mounted to the backboard would include a small load center with circuit 

breakers and basic pump controls. The Seccua unit includes a number of output signals for 

SCADA, but a SCADA integrator or electrical engineer would need to be consulted for 

communications options and equipment specifications. Control relays would be needed for the 

control valve, tank level warning light, low chlorine tank level alarm, and pump interlock. 
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Figure 2 
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POE Regulations 
There would be regulatory requirements to develop and implement State approved POEs for a 

public water system. Attachment A outlines the rules, regulations and additional steps needed. 

Costs 

Table 6 is a cost estimate for the proposed POE system as shown on Figure 2 and described 

above. 

 

 

Item 

No. Description Quantity Unit Unit Price Amount

1.
Furnish and Install (F&I) Seccua 

membrane filtration unit

Lump sum 

(L.S.)
$11,500

2. F&I Prefilters L.S. $400

3.
F&I Chlorine system (storage tank, feed 

pump, residual analyzer)
L.S. $9,000

4. F&I Finishing tank 1 Each $800 $800

5. F&I Storage tank 2 Each $2,600 $5,200

6. F&I Booster pump 1 Each $1,000 $1,000

7. F&I Bladder pressure tank 1 Each $1,200 $1,200

8. F&I Plumbing, including sample pump L.S. $2,000

9. F&I Electrical and SCADA L.S. $20,000

10. F&I Steel & fiberglass skid L.S. $4,000

11. F&I Enclosure, including foundation L.S. $18,000

Subtotal $73,100

40% Contingencies & Incidentals $28,900

Total $102,000

$20,000

Total up front capital cost or impact fee per POE $122,000

Table 6

Pleasants Valley Non-Public Water System

Cost Estimate - Point of Entry (POE) Treatment Unit

Estimated administrative costs to coordinate procurement, construction and 

permitting of individual POEs on an "As Needed" basis

Up Front Capital or Impact Fee
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A monitoring plan and subsequent O&M costs for the POEs would be developed through the 

Pilot Study so those costs have not been fully developed herein. 

Key Assumption:  It is assumed that Customer demand will dictate the phasing in of a POE 

system.  POEs will not be implemented all at one time, it will occur over a number of years.  As 

such, the District will not be able to seek funding through various traditional funding 

mechanisms (i.e. debt such as bond financing, State Revolving Fund loan, etc.). 

An impact fee would have to be established up-front to cover the expense of the individual 

POEs.  Table 6 estimates the capital cost for an As-needed POE would be $122,000.  The 

impact fee would cover the design, environmental documentation, equipment, site work, 

installation, licensing and permitting needed for the POE to be permitted and operational. 

At the Feasibility Study phase it is not possible to accurately determine the O&M costs of a POE 

system.  However, Table 7 attempts to estimate a range of costs that could be expected based 

on the Districtôs 2006 POE Pilot Study and discussions with Cal Aqua, a local distributer of the 

Seccua membrane filtration units and a commercial operator of other State regulated POE units 

in the region. 

O&M:  Based on 2006 Pilot Study 

The District performed an 11 month pilot study of a POE in 2006.  Although the study 

was focused on a solution for the PHRE service area, it is similar to the PV NPWS 

service area.  While the study was informative and the DDW approved the POE system 

as a solution for the PHRE customers, the solution was not implemented because of the 

high monthly cost of operating the system.  Inflated to 2017 dollars, the monthly O&M 

cost was about $1,145.  

O&M:  Based on Pre Pilot Study review with Cal Aqua 

Cal Aqua is a local distributer of the Seccua membrane filtration units proposed for the 

PV NPWS POEs.  They have also commercially operated and maintained various types 

of State regulated POE equipment for local customers over the past 25 years.  Cal Aqua 

was consulted in developing the preliminary POE design presented herein.  Through 

those consultations Cal Aqua estimated the monthly O&M costs for the proposed POEs 

would be $350. 
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Based on the above estimates of capital and O&M costs the total monthly expense of a POE 

system could be expected to range from $450 to $1,245.  The estimates include a $100 per 

month in capital set-a-side.  The capital set-a-side could be set up in a customer specific 

account.  For example, after 5 years a customer paying into their capital set-a-side account 

would have $100 x 12 x 5 = $6,000.  The funds would be used in addition to the membrane 

replacement funds to replace or repair failed parts on the POE units. 

Phase II (b):  Point of Entry Cost Summary: 

 Annual Debt Service Payment Capital Cost  = $1,245 

 Monthly Capital Cost or Set-a-side   =    $100 

 Monthly O&M Cost     =     $450 to $1,245 

 

(1) $10,409

(2) 1.32

(3) $1,145

(4) $100

(5) Total monthly O&M costs $1,245

(4) $21

(5) $57

(6) Labor for monitoring, sample collection, testing, reporting and maintenance $200

(7) Chlorine feed system (annual cost / 12 mos.) $32

(8) Seccua membrane replacement (4 year replacement cost / 48 mos.) $40

(9) Subtotal $350

(10) $100

(11) Total monthly O&M costs $450

Capital cost set-a-side per month for replacement parts other than 

membranes

Capital cost set-a-side per month for replacement parts other than 

membranes

Chlorine, membrane cleaning chemicals and disposal

Clean or replace prefilters (quarterly cost / 3 mos.)

POE O&M costs per month estimated by Cal Aqua

Annual O&M cost in 2006 dollars for Homespring POEs pilot tested by 

Solano I.D. in 2006

Inflation factor based on Engineering News Record (ENR) composite index

Table 7

Pleasants Valley Non-Public Water System

Operation & Maintenance (O&M) Costs - Point of Entry (POE) Treatment Unit

Estimated POE O&M cost per month in 2017 dollars [(1) x (2) / 12 mos.]
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POE Treatment Strategy and System Design 

The POE Treatment Strategy, System Design and Pilot Study are not part of this Feasibility 

Study.  Should SID determine it is appropriate to move forward with such steps, a detailed 

treatment strategy, system design and pilot study would be prepared to meet all Water Code 

regulations and drinking water standards.  The main steps remaining to permit a POE system 

would be as follows.  See Attachment A for additional details. 

1. Pilot Study 

2. Treatment Strategy Development 

3. Operations and Maintenance Program Development 

4. Monitoring Program Development 

5. Permitting, Public Hearing and Acceptance  

6. Operating, Recordkeeping and Reporting 

These steps refer to Title 22 of the California Code of Regulations, Division 4, Chapter 15, 

herein referred to as Phases II (a) and (b). 

Risk 

The State of California, Department of Health Services, Drinking Water Field Operations Branch 

sent two letters to SID; one on November 20, 1999 and a second on September 13, 2005.  Both 

letters are in response to a query from SID regarding the continued building of homes in the 

areas covered in the 1999 Agreement.  Both letters state building homes in the areas covered 

by the 1999 Agreement is not acceptable unless SID desires the areas to be converted to a 

Public Water System impacting all customers in the area: 

If, however, the new home were to be built in a location that is geographically or 

hydraulically considered to be part of the non-public water system service area, this new 

home would trigger the immediate designation of the entire non-public water system 

service area as a single water system, irrespective of the inclusion of a State-approved 

POE treatment device.   - Nov. 30, 1999 Letter - 

The September 13, 2005 letter subsequently states installing an authorized POE puts the new 

POE in a Public Water System (PWS) but, would not trigger the immediate designation of the 

entire non-public water system service area as a single water system.  Or, not causing harm to 

the other customer group. 

These issues need to be fully understood before proceeding with the first POE or, similar.  

However, it seems that phasing in a POE system is workable. 

 

 

Summary and Conclusion 

 

[This section to be completed after the customer outreach meetings have taken place.] 
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Attachment A 

The Pleasants Valley Non Public Water System Feasibility Study does not address regulatory 

requirements for the POE Pilot Study, Treatment Strategy, Operations and Maintenance, 

Monitoring Program, Permitting, Public Hearing and Acceptance and Operating and 

Recordkeeping and Reporting.  A description of the regulatory requirements is provided for 

reference regarding the next steps for developing and implementing POEs.  The main steps 

include: 

1. Pilot Study 

2. Treatment Strategy Development 

3. Operations and Maintenance Program Development 

4. Monitoring Program Development 

5. Permitting, Public Hearing and Acceptance  

6. Operating, Recordkeeping and Reporting 

 

These steps refer to Title 22 of the California Code of Regulations, Division 4, Chapter 15, 

herein referred to as Phases II (a) and (b). 
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Phase II (c): POE Pilot Study  

Regulation Requirement (§64420.2.)  

The POE Pilot Study is not part of this Feasibility Study.  Should SID determine it is 

appropriate, Pilot Study guidelines will be further developed at that time.  Development of a 

DRAFT POE Standard has identified the following Pilot Study needs: 

¶ Full design of a POE skid, including operational parameters such as demands and 
equipment sizing, shall be developed to meet the Phase III POE Treatment Strategy and 
System Design.  Some issues such as easements, power, siting, and drainage do not 
necessarily have to be resolved at the time of a Pilot Study. 

 

Pilot testing shall be performed by the public water system on each proposed type of POE to establish its 

use limitations and operations and maintenance criteria, as well as verification that it will produce effluent 

that meets applicable drinking water standards under local expected influent water quality and flow 

conditions. 

(1) Prior to performing pilot testing, a pilot testing protocol shall be submitted to the State Board for 

review and the public water system shall obtain State Board approval of the protocol. 

(2) Pilot testing for a POE shall be conducted in the manner and for the time period specified by the 

pilot testing protocol for that POE, and shall be conducted for no less than two months. 

(3) After completion of the pilot testing, the public water system shall submit a report to the State 

Board describing the results and findings of the pilot testing. 

(c) With State Board approval, a public water system may be exempt from, or be subject to a reduced level 

of, pilot testing required pursuant to subsection (b) if the public water system demonstrates to the State 

Board that the POEs proposed for use have been tested, by the public water system or another person, 

under equivalent water quality and flow conditions, and the limitations, criteria, and effluent verification in 

subsection (b) can be ascertained and have been reported to the State Board. 
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Phase III: POE Treatment Strategy and System Design  

Regulation Requirement (§64420.3.) 

(a) Prior to installing POEs, a public water system shall submit a POE Treatment Strategy for State 

Board review and obtain State Board approval of the Strategy.  At a minimum, the POE Treatment 

Strategy shall include each of the following: 

(1) A description of the compliance issues for which POEs are being proposed to address and 
how the use of POEs will achieve compliance; 

(2) A description of how the public water system will determine the type, number, and location of 
POEs to ensure POEs serve, in their entirety, each building connected to the public water 
system; 

(3) The public water systemôs authority to require customers to accept POEs in lieu of centralized 
treatment and to take an action, such as discontinuing service, if a customer fails to accept 
POEs, or disconnects or modifies a POE installed pursuant to this Article; 

(4) The basis for the POE selection(s); 
(5) The qualifications and identification of the person(s) responsible for POE installation, 

operation, maintenance, and water quality sampling and analyses; 
(6) A customer education program to be implemented prior to and following installation of POEs; 
(7) The authority, ordinances, and/or access agreements that allow the public water systemôs 
representatives access to customersô premises for POE installation, maintenance, and water 
quality monitoring, as well as the surveys necessary to meet subsection (a)(2); 

(8) Identification of applicable local regulatory requirements; 
(9) A consumer notification protocol to be implemented in the event an installed POE fails to 

produce water that meets drinking water standards. The protocol shall include: 
(A) An example of a notice that includes the requirements of Article 18 of this Chapter, and 
(B) a plan for provision of an alternative water supply, meeting drinking water standards, to 

customers served by each installed POE; 
(10) A customer notification protocol for routine notifications that includes examples of quarterly 

(or more frequent) notices, in the appropriate language(s), that informs customers: 
(A) which water supplies are not treated by the POEs, and 
(B) regarding the mechanical warning or shut-off mechanism required pursuant to section 

64420.2(a)(5), including a telephone number that connects the customer to water system 
personnel or recording system that shall be accessible by water system personnel 24-
hours a day, seven days a week, for the purpose of providing the customer a reliable 
means of notifying personnel when the mechanical warning or shut-off mechanism is 
activated; 

(11) The anticipated schedules for: 
(A) the distribution of public hearing information, 
(B) the public hearing required pursuant to section 64420.6, 
(C) the distribution to customers of POE acceptance surveys, 
(D) POE installation, and 
(E) the construction of centralized treatment; 

(12) An estimate of the percent of all customers within the public water systemôs service area who 
are expected to voluntarily allow installation of POE devices, as well as a description of how 
the public water system will address customers who do not; and 

(13) The means for ensuring that the rights and responsibilities of the customer, with respect to an 
installed POE, convey with title upon the sale or transfer of property to which the POE is 
attached. 
 

(b) A public water system shall comply with the most current State Board- approved version of its 

treatment strategy at all times. 
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The POE Treatment Strategy and System Design are not part of this Feasibility Study.  

Should SID determine it is appropriate, this section will be further developed at that time.  

Development of a DRAFT POE Standard has identified the following Treatment Strategy and 

System Design needs: 

¶ Owner or property owner supplied items 

o Site power 

Á Establish design power requirements for the equipment 

Á Owner shall pay all power bills for POE 

 
o Site Access Requirements 

Á Site development standards shall be developed 

Á Easement for POE 

¶ Location of the POE on the customerôs property shall be unobstructed by the 
property owner and fully accessible to SID Staff 

¶ Easement shall be prepared and dedicated to SID 

Á Enclosure Structure 

¶ POE shall have an enclosed structure accessible only to SID staff 

¶ Architectural style of the enclosure may be complementary to existing 
structures and the property ownerôs preferences provided there is no impact 
on functionality 

Á Other Easements   

¶ Drainage and backwash water easements need to be prepared and 
dedicated to SID 

¶ Other  

 

¶ POE Design 

o The POE shall be as approved by the DDW and as required to meet additional State 
regulations and operational requirements as follows: 

Á Backwash and excess process water  

¶ Determine where the backwash will be discharged, up to 1,600 gallons per 
day including analyzer sample water 

¶ Design shall include requirements for receiving backwash water including but 
not limited to; a drainage system for each POE with appropriate easements, 
discharge points, identified maintenance responsibility, etc. 

Á Fire Suppression 

¶ Homeowner is required to install their own on-site fire suppression system 
approved and inspected by SID 
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Á Water pressure 

¶ Design and establish system pressure requirements 

¶ Site specific issue in which booster pumps will have to be evaluated to deliver 
a specific design pressure to the customer.  For example, may need a 
booster before the POE depending on the location of the property in 
Pleasants Valley.  Depending on the proximity of the POE to the property 
home(s), may need additional booster pump to deliver say 65 psi. 

Á Disinfection 

¶ Chlorination system (feed pump & pipeline contactor) must be reliable under 
variable flow conditions 

¶ Low residual alarm set points shall be fully adjustable by SIDôs operators 

¶ Analyzer sample water flow shall be set as specified by the manufacturer.  
Hach unit at PHRE WTP requires 7.9 to 13.2 gph, which would be a minimum 
of 190 gpd.  Sample flow for other analyzers can be as low as 80 gpd.  
Analyzer and sample flow will be determined in final design. 

Á Other water quality monitoring 

¶ In lieu of turbidity monitoring of filtrate water, the Seccua unit or approved 
equal shall perform daily membrane integrity tests so the unit would shut off 
and an alarm would be generated no more than 24 hours after a break 
through.  If there is membrane integrity the turbidity will not exceed the 
regulated limit of 0.1 ntu.  If there were a membrane failure and a turbidity 
breakthrough there would be at least a one day supply of treated water in the 
storage tanks to dilute the turbid water until the integrity test indicated a 
failure and shut down the filter.  Chlorine disinfection would also provide 
redundant treatment.  Permitting with DDW will evaluate this approach. 

Á Interruption recovery 

¶ POE shall be designed to react and recover from the following events: 

Á Raw water service interruptions 

Á Raw water pressure fluctuations 

Á Raw water quality changes such as the turbidity increasing from 1 to 10 
ntu 

Á Power outages 

Á Communications outages 

Á Communications/SCADA 

¶ POE system shall monitor flow, transmembrane pressure, membrane 
integrity, storage tank level, number of backwashes per day, chlorine residual 
and chlorine storage tank level. 

¶ Alarm outputs to SCADA for low storage tank level, excessive number of 
backwashes, and low chlorine tank level.  

¶ POE design shall address total I/O requirements for SCADA integration and 
alarms. 
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¶ SID will need to install a T-1 line and create a SCADA hub at PHRE WTP 
with possible split service, one for operators to get on network and one to 
receive radio signals. 

Á Treated Water storage 

¶ On-site treated water storage shall be required for maximum filtrate flow of 2 
gpm or less and to achieve low membrane flux rate.   

¶ Two (2) each 1,500 gallon storage tanks shall be installed and plumbed for 
independent operation. 

¶ Tanks shall be owned and operated by SID. 

Á Drainage 

¶ Property owner shall provide and maintain drainage facilities for the POE 

¶ Facilities shall be sized to accommodate up to 1,600 gallons per day from 
backwash water or other process water. 

¶ POE shall not be commissioned or operated until property owner submits a 
drainage system design to SID and the County of Solano, and the approved 
system is constructed. 

Á Water meters 

¶ Each POE shall have two (2) water meters, one located at the point of raw 
water delivery from SID to the customer and a second within the membrane 
filtration unit. 

Á Warrantees 

¶ At the time of commissioning, all POE equipment shall have no less than a 
one (1) year warrantee. 
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Phase IV: POE Operations and Maintenance (O&M) Program  

Regulation Requirement (§64420.4.) 

The POE Operations and Maintenance (O&M) Program requirements are not part of this 

Feasibility Study.  Should SID determine it is appropriate, this section will be further developed 

at that time.  Development of a DRAFT POE Standard has identified the following operational 

and maintenance needs for a POE system: 

¶ SID and Customer Rules and Regulations: 

o All other SID rules and regulations regarding the delivery of agricultural, municipal 
and industrial water shall be in full force and effect except as herein modified. 

o Current State law requires SID to own and operate the POE.  As such, SID shall 
own, operate and maintain the POE up to and including the bladder pressure tank. 

o The property owner shall not at any time tamper with the POE.  Should there be a 
problem, the property owner shall contact SID. 

o Water Rates shall be set by a water rate study and shall include at a minimum the 
following components: 

Á Raw Water Cost.  This is the cost to get the raw water to the property. 

Á Fixed Treated Water Cost.  This is the monthly fixed cost SID experiences no 
matter how much water is treated.  It includes routine service calls, operating the 
system, reporting to the State, meter reading, testing, etc. 

(a) Prior to installing POEs, a public water system shall submit a POE Operations and Maintenance (O&M) 

Program for State Board review and obtain State Board approval of the O&M Program. The POE O&M 

Program shall include the following: 

(1) An installation protocol that, at a minimum, describes locations and assurances that POEs will be 

accessible for operation and maintenance; 

(2) The type and frequency of maintenance, at intervals specified by the manufacturer and determined 

by pilot testing, whichever is shorter, that ensures POEs produce effluent that meets drinking water 

standards; 

(3) The number and type of auxiliary POEs and parts necessary to ensure continuous effective 

treatment; 

(4) Replacement schedules for critical components and POEs; 

(5) The qualifications and identification of the person(s) responsible for POE installation, operation, 

and maintenance; and 

(6) POE waste-handling and disposal procedures. 

(b) To ensure a POE is properly operating and has not been bypassed, POEs shall be inspected by the public 

water system no less often than every twelve months and when a POEôs effluent is monitored pursuant to 

section 64420.5. 

(c) Based on the on-going operation and maintenance of installed POEs, a public water system shall revise its 

POE O&M Program as necessary to ensure continuous effective treatment and that POEs produce effluent 

that meets drinking water standards. Revised POE O&M Programs shall be submitted to the State Board for 

review and may not be implemented without State Board approval. 

(d) A public water system shall maintain a copy of and implement the most current State Board-approved 

version of its POE O&M Program. 
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Á Variable Treated Water Cost.  This is the variable cost to treat water per hundred 
cubic foot unit (CCF).  It includes special service calls, monitoring, chemical 
costs, trouble shooting, parts replacement, etc. 

Á Capital Replacement Charge.  This is a charge to pre-fund the replacement of 
equipment that has a known life-span such as pre-filters, membranes and 
pumps.  An attempt is made to estimate the life span of equipment and pro-rate 
the cost to a monthly fee or charge. 

 

¶ SID POE O&M Specifications: 

o Address global shut down scenarios and how to recover from an event. 

o Address building enclosure for POE unit including maintenance and ownership. 

o Develop a protocol to get the system back up and running in the event of an 
equipment malfunction that causes the control valve to close.  Provide capability to 
run pump manually and discharge to waste until water quality is back in compliance, 
and unit can operate in automated service mode. 

o The proposed booster pump will provide water pressure to the home.  Although 
pumps may be sized for various site conditions, they will adhere to an SID standard 
as much as possible so troubleshooting issues and replacement parts are consistent.   

o An operations plan and operations Agreement will be developed to clarifying issues 
such as follows: 

Á Include an RP BFP at the line of demarcation between SID and customer piping. 
Usually located at the meter. 

Á Explain back flushing, which leads to higher water bills and many other issues. 

Á If system is idle for an extended period (say a month or more) the customer must 
be aware the water in the storage tanks may lose its chlorine residual and should 
be discharged to waste. 

o Develop a bench testing program for all equipment. 

Á Example: check the accuracy of residual analyzers 4 times per year 

o SCADA alarm for 4 or 6 backwash cycles per day may require an additional PLC and 
programming unless there are parameters and output relays in the Seccua unit.  Unit 
can induce a backwash on high TMPôs or a timer setting. 
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Phase V: POE Monitoring Program  

Regulation Requirement (§64420.5.) 

The POE Monitoring Program requirements are not part of this Feasibility Study.  Should SID 

determine it is appropriate, this section will be developed at that time. 

Phase VI: Permitting, Public Hearing and Acceptance  

(a) A public water system shall submit to the State Board for review, and obtain State Board approval of, a 

POE Monitoring Program that describes monitoring to be conducted for the contaminant(s) for which the 

public water system has applied to use POUs, as follows: 

(1) Source water monitoring ï quarterly, with samples collected during the same month (first, 
second, or third) of each calendar quarter; 
(2) POE effluent ï initially, with samples collected as soon as possible but no later than 72 hours 
after a device is installed; and 
(3) POE effluent, on-going following the monitoring in subsection (a)(2), annually, with one twelfth 

of all units sampled monthly on a rotating basis. With State Board approval and after completion of 

one year of monitoring, a public water system may alternatively monitor one quarter of all units 

each calendar quarter. 

(b) For a contaminant other than nitrate, nitrite, nitrate plus nitrite, or perchlorate, after no less than one 

year of monitoring conducted pursuant to subsection (a), a public water system may apply to the State 

Board for reduced on-going monitoring if all the results of the on-going monitoring conducted pursuant to 

subsection (a)(3) do not exceed 75 percent (75%) of a contaminantôs MCL. 

(c) The State Board may require additional monitoring for the contaminant of concern or other 

contaminants, including microbial contaminants, based on monitoring results, the health risk associated 

with the contaminant, POE technology, or a public water systemôs compliance with this Article. 

(d) The public water system shall revise its POE Monitoring Program as necessary based on the on-going 

operation and maintenance of installed POEs or additional monitoring required pursuant to subsection (c).  

Revised POE Monitoring Programs shall be submitted to the State Board for review and may not be 

implemented without State Board approval. 

(e) The public water system shall maintain a copy of and implement the most current State Board-

approved version of its POE Monitoring Program prepared pursuant to this section. 

(f) If a POE effluent sample result exceeds an MCL for a contaminant other than nitrate, nitrite, nitrate plus 

nitrite, or perchlorate, the public water system shall: 

(1) implement the public notification and alternative water procedures identified in its State Board-
approved POE Treatment Strategy; 

(2) collect a confirmation sample within seven days of notification of the exceedance; 
 

(g) If a POE effluent sample result exceeds an MCL for nitrate, nitrite, nitrate plus nitrite, or perchlorate; 

(1) as soon as possible, but no later than 24 hours following notification of an exceedance, provide 
each affected customer with alternative water that meets drinking water standards, and 

(2) collect a confirmation sample within 72 hours of notification of the exceedance; and 
(A) if the confirmation sample, or the average of the original and confirmation sample, exceeds the 

MCL, notify the State Board within 24 hours of the result, complete corrective actions as soon 
as possible but within one month of receipt of the result, and increase the monitoring 
frequency if requested to do so by the State Board. 
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Regulation Requirement (§64420.6.) 

The Permitting, Public Hearing and Acceptance requirements are not part of this Feasibility 

Study.  Should SID determine it is appropriate, this section will be developed at that time. 

 

  

(a) A community water system shall conduct a customer survey and participate in, and provide information 

for, a public hearing held by the State Board.  At least 30 days prior to placing information into a public 

repository per subsection (a)(2), the public water system shall submit a protocol, to the State Board for 

review and approval, describing the public water systemôs plan to meet the requirements of this section. 

(1) Prior to conducting a customer survey, a community water system shall participate in and provide 
information for a public hearing that, at a minimum, disseminates the following to those in its 
service area: 
(A) A description of the public water systemôs POE Treatment Strategy; 
(B) The adverse health effects, as specified in the appendices to section 64465, associated with 

the contaminant(s) of concern; 
(C) POE Operation and Maintenance Program and Monitoring Program information that 

necessitates customer involvement; and 
(D) The estimate of any anticipated increase in water bills that may result from utilization of POEs. 

(2) At least 30 days prior to the public hearing, the community water system shall place the 
information to be presented at the public hearing into a publicly accessible repository and notify 
the State Board and those in its service area of the date, time, and location of the public hearing, 
as well as the location and hours of operation of the repository.  If the public water system serves 
multi-unit residential dwellings including, but not limited to, apartments and residential institutions, 
whether sub-metered or not, the public water system shall provide notice to each resident of such 
residential dwellings. 

(3) Following the public hearing, the community water system shall deliver a survey to each of its 
customers. The survey shall be delivered in a manner designed to reach each customer and in the 
language appropriate for communication with the customers. The survey shall consist of the 
following two choices: 
(A) ñI vote FOR the use of Point-of-Entry treatment devices.ò, and 
(B) ñI vote AGAINST the use of Point-of-Entry treatment devices.ò 

 
(b) The community water system shall at all times comply with the protocol approved by the State Board 

pursuant to this section. 

(c) Use of POE treatment devices in lieu of centralized treatment shall be considered to have no 

substantial community opposition if; 

(1) the sum of the number of non-voting customers and the number of customers voting against 
POEs, is less than half of the total customers, and POEs. 

(2) no more than 25 percent of the total number of customers voted against 
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Phase VII: Operating, Recordkeeping and Reporting  

Regulation Requirement (§64420.7.) 

Operating, Recordkeeping and Reporting requirements are not part of this Feasibility Study.  

Should SID determine it is appropriate, this section will be developed at that time. 

 

(a) A public water system shall maintain the following records for at least ten years and provide the 

records to the State Board when requested: 

(1) Results of all water quality monitoring conducted pursuant to this Article; 
(2) The location and type of each installed POE; 
(3) The date and type of maintenance and repairs performed; and 
(4) Verbal and written customer complaints received and the resulting corrective actions and/or 

responses. 

(b) A public water system shall report to the State Board, at the frequency noted, the following: 

(1) Monthly ï treated water quality monitoring results; 
(2) Quarterly ï source water monitoring results and any investigations and/or corrective action(s) 

taken to ensure POEs meet the requirements of this Article including, but not limited to, POE 
maintenance, customer complaints, inspection results, and manufacturer notices pertaining to 
proper operation of devices. 
 

(c) The reports required pursuant to subsection (b) shall be submitted to the State Board within ten days 

following the applicable reporting period. 
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Item 

No. Description Quantity Unit Unit Price Amount

1. Furnish and Install (F&I) 4" PVC pipeline 1,200
Linear Feet 

(L.F.)
$85 $102,000

2. F&I 4" PVC pipeline 400 L.F. $85 $34,000

3. F&I 8" PVC pipeline 700 L.F. $180 $126,000

4. F&I 4" PVC pipeline 500 L.F. $85 $42,500

5.
Isolate and convert existing 14" & 15" 

non-potable pipelines for potable use
Lump Sum $10,000

6. F&I 4" PVC pipeline 3,200 L.F. $85 $272,000

7. F&I 8" PVC pipeline 7,800 L.F. $180 $1,404,000

8. F&I 4" PVC pipeline 1,100 L.F. $85 $93,500

9. F&I 4" PVC pipeline 900 L.F. $85 $76,500

10. F&I 4" PVC pipeline 700 L.F. $85 $59,500

11. F&I 4" PVC pipeline 1,000 L.F. $85 $85,000

12. F&I 4" PVC pipeline 1,800 L.F. $85 $153,000

13. F&I 6" PVC pipeline 4,200 L.F. $110 $462,000

14. F&I 4" PVC pipeline 900 L.F. $145 $130,500

15. F&I 4" PVC pipeline 200 L.F. $335 $67,000

16. F&I 4" PVC pipeline 400 L.F. $150 $60,000

17. F&I 6" PVC pipeline 3,500 L.F. $170 $595,000

18. F&I 4" PVC pipeline 1,900 L.F. $85 $161,500

19. F&I 6" PVC pipeline 3,000 L.F. $100 $300,000

20. F&I 8" PVC pipeline 1,600 L.F. $180 $288,000

21. F&I 8" PVC pipeline 3,100 L.F. $180 $558,000

22. Pipeline rights-of-way 5.5 Acre $25,000 $137,500

23. Service connections 84 Each $3,100 $260,400

Subtotal $5,477,900

40% Contingencies & Incidentals $2,192,100

Total $7,670,000

Table 1 (Extended)

SOLANO IRRIGATION DISTRICT
Pleasants Valley Non-Public Water System

Cost Estimate - Distribution System Pipelines

Attachment B


