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Section 1 
Introduction 

1.1 Introduction & Study Area 

The North of River Sanitary District (NORSD or District) serves the unincorporated community of 
Oildale, the northern portion of County Service Area 71 (CSA 71) which includes portions of the 
City of Bakersfield, and the City of Shafter located in Kern County, California as shown in Figure 
1-1. The District provides wastewater collection and wastewater treatment for a population of more 
than 55,000 people and a service area of approximately 54 square miles. The purpose of this report 
is to provide an update to the District’s Master Sewer Plan. The District boundary and sphere of 
influence is included in Figure 1-2. 

1.2 Background 

North of River Sanitary District (NORSD) was formed in 1940. The original service area was 
confined to Oildale north of the Kern River. By the 1980s the original WWTP was becoming 
surrounded by encroaching development. In addition, the WWTP, which was constructed in the 
early 1950s, was approaching its treatment capacity and the available treated effluent disposal area 
was inadequate.  

A Joint Powers Agreement (JPA) was executed in 1990, by NORSD, Kern County (County Service 
Area 71 [CSA-71]), and the City of Shafter. The JPA pertained to Project Facilities. Page 14 of the 
JPA states “...NORSD shall administer, operate, and maintain the project facilities, and administer 
and supervise the construction and installation of the project facilities…” 

In 1991, the District constructed a sewer from the original WWTP to a proposed WWTP site five 
miles west of Enos Lane on 7th Standard Road. This sewer is hereafter referred to as the Outfall 
Sewer. Under the JPA, City of Shafter acquired 3 million gallons per day (MGD) of the average day 
capacity of the outfall sewer between Shafter Avenue and the WWTP site.  

Treated wastewater storage ponds were built at the new site and treated effluent from the existing 
WWTP was conveyed to the new ponds. The original WWTP continued to operate for 
approximately 10 years.  

In January 1998, the District and the City of Shafter entered into another agreement under which the 
City of Shafter purchased one-third of the actual maximum capacity of the WWTP (which was 
constructed several years later). The term actual maximum capacity was not defined. However, the 
WWTP was originally designed with a capacity of 5.88 MGD and permitted by the Regional Water 
Quality Control Board (RWQCB) to treat 5.5 MGD. Using permitted capacity as the actual 
maximum capacity results in the City of Shafter owning 1.8 MGD of WWTP capacity. 

In 2004, an agreement with the City of Bakersfield and the County of Kern was executed. The 
agreement sets forth the area to be provided sewer service by the City of Bakersfield and NORSD. 
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The Study Area boundary reflects the division of NORSD and the City of Bakersfield sewer service 
areas.  

A copy of the JPA Agreement is included in Appendix A. 

In June 2004, NORSD entered into another agreement under which the City of Shafter’s cost is ¼ of 
the total cost of the Shafter Reach (i.e. from Shafter Avenue to the WWTP) and thereby the City of 
Shafter’s capacity in the Outfall Sewer is ¼ of the capacity of the Outfall Sewer in 7th Standard 
Road from Shafter Avenue to Santa Fe Way.  

In 2015, NORSD and City of Shafter executed a Cooperative Agreement which stipulated that 
Shafter will permit NORSD to utilize up to 0.8 MGD of Shafter's excess sewage treatment plant 
capacity in accordance with NORSD's needs at no cost to NORSD with a sunset date of 1 January 
2027. The agreement stated that NORSD will not acquire any ownership interest in the excess 
capacity by its use of Shafter's excess sewage treatment plant capacity.  This Agreement further 
required Shafter and NORSD shall continue to coordinate and discuss the future needs of the Sewer 
Facilities under the JPA, and to assess and discuss the status of the borrowed capacity under this 
Agreement at least once in every twelve month period. Under this agreement Shafter owns one-third 
of the increased WWTP capacity of 7.5 MGD. 
 
Should the sewer treatment plant's average daily flows reach a combined 6.5 MGD, the two parties 
shall meet within forty-five (45) days to coordinate future plans for the sewer system. In addition, 
the two parties agreed to meet within forty-five ( 45) days when the following occur: (1) Shafter has 
utilized 0.2 MGD of NORSD's excess sewer collection capacity in the pipeline south of 7th 
Standard Road; (2) Shafter has utilized 0.4 MGD of NORSD's excess sewer collection capacity in 
the pipeline south of 7th Standard Road; (3) NORSD has utilized 0.2 MGD of Shafter 's excess 
sewer treatment plant capacity; (4) NORSD has utilized 0.4 MGD of Shafter 's excess sewer 
treatment plant capacity; and (5) NORSD has utilized 0.6 MGD of Shafter's excess sewer treatment 
plant capacity.  A copy of this Agreement is also included in Appendix A.  Currently Shafter has 1.7 
MGD (7.5/3 minus 0.8) of capacity in the treatment plant until 1 January 2027 when Shafter’s 
capacity reverts back to 2.5 MGD (7.5/3).  As of January 2018, Shafter’s influent flow was 1.23 
MGD. 

In summary, NORSD expanded its service area substantially in the last 25 years. Continued growth 
in the number of sewer connections served is anticipated. In light of the expected growth of the 
District’s service area and potential significant increase in the sewage that the District will need to 
convey, treat, and dispose of, preparation of this Master Plan Update was authorized.   

Furthermore, with the passage of California’s Sustainable Groundwater Management Act in 2014 
(SGMA), NORSD recognizes the potential increase in value of the treated effluent for higher reuse.  
While planning for treatment and resale of the effluent is beyond the scope and timeframe of this 
Update, it is none the less noted as a long term goal of NORSD to realize this future source of 
revenue. 

1.3 Objectives of the Master Plan Update 

The objectives of the Master Sewer Plan Update are to: 
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a) Assess the current needs for improvements to the District’s sewage collection and treatment 
systems; 

b) Investigate the future needs of the District’s sewage collection system and treatment plant 
through year 2030;  

c) Review and update the Plan for “build-out” of the Study Area assuming land use will be as 
described in the Metropolitan Bakersfield General Plan, specifically in accordance with the 
land use plan. 

d) Update the conceptual plan for conveyance and treatment of municipal sewage and disposal 
of the undisinfected secondary effluent produced by the wastewater treatment plant. 

e) Develop opinions of their present day (2018) construction costs. 

This Master Sewer Plan Update has been developed to year 2030. 

1.4 Topography and Climate 

The topography east of Hwy 99 around Oildale slopes up gently to the northeast. The topography 
west of Hwy 99 is generally flat and essentially level with very small changes in elevation either 
north to south or east to west. West of Enos Lane, the natural ground is essentially level in some 
areas. The ground surface elevations within the Study Area range from 325 feet above sea level 
(ASL) in the southwest to 740 feet ASL in the northeast. 

The climate is typical of the San Joaquin Valley with hot, dry summers and cool winters. Summer 
temperatures often exceed 100 degrees F. Winter temperatures vary from 40 to 60 degrees F, with 
night and morning ground fog and occasional frosts. Average precipitation is 6 to 7 inches annually, 
most occurring between November and April. Evaporation totals over 5 feet per year, the majority 
of which occurs from May through October. The predominant winds during the summer are from 
the northwest at less than 10 miles per hour. Winter winds are roughly opposite, from the southeast 
with slightly lower velocities. Occasional high winds produce dust storms that impact the area. 

1.5 Methodology 

Future development within the existing service area is evaluated based on build-out conditions of 
89,060 single family residence equivalents.  This total build out was described in the District’s 2013 
Master Sewer Plan. 

It is District policy that developers are responsible to design and construct any facilities necessary to 
serve their development. As a result only the trunk sewer pipeline and treatment improvements have 
been evaluated as part of this master plan update. Improvements have been recommended to meet 
the needs of future development within the planning horizon. 

The District’s sanitary sewer collection system was hydraulically modeled using the Sewer Gems 
software. 
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1.6 Road Names Used 

Road names are used throughout this report to indicate sewer alignments and locations of other 
sewerage facilities being discussed. For ease of reference, the east-west roads in the Study Area are 
referred to by the road name in Oildale that is most likely familiar to the reader. For example, 
Decatur/Olive/Reina is simply referred to as Olive Drive. 

1.7 Additional Studies 

The following studies were referenced in preparation of this master plan update. 

 Master Sewer Plan. February 2013. AECOM. 

 Wastewater Treatment Alternatives Report. December 2009. AECOM. 

 CSA-71 Sewer Master Plan (Northwest Bakersfield Urban Area). November 2003. Quad 
Knopf.  (The draft 2010 and 2016 CSA 71 Master Plans were never adopted by Kern County 
nor City of Bakersfield.)  
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Section 2 
Existing Facilities 

2.1 Outfall Sewer Capacity Rights 

NORSD constructed and funded most of the cost of the Outfall Sewer. Under terms of the 1990 JPA 
(NORSD, CSA-71 [Kern County], and City of Shafter) and the 1998 NORSD/City of Shafter 
Agreement, the current capacity rights in the Outfall Sewer are shown in Table 2-1. 

The City of Shafter conveys wastewater from the City of Shafter through two connections into the 
Outfall Sewer at Shafter Avenue and the other is at Santa Fe Way and 7th Standard Road. The 
connecting sewers are owned by the City of Shafter.  

Table 2-1 Average Day Flow Outfall Sewer Capacity Rights 

Outfall Sewer Reach NORSD 
CITY OF 

SHAFTER TOTAL 

Norris Road--East of Jenkins Road  9 0 9 

Santa Fe Way—Norris Road to 7th Standard Road 9 0 9 

7th Standard Road--Santa Fe Way to Shafter Avenue 9 3 12 

7th Standard Road--Shafter Avenue to WWTP 9 3 12 

2.2 Collection System 

The collection system consists of approximately 174-miles of sewers ranging from 6-inch to 54-
inch and five lift stations. The collection system is broken down in Table 2-2. Additionally the 
system includes approximately 3,236 manholes and cleanouts by line size and serves approximately 
23,400 active sewer connections plus the outfall from the City of Shafter. 
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Table 2-2 Collection System Summary 

Sewer 
Diameter Length (ft.) 

6-inch 18,074

8-inch 607,711

10-inch 59,470

12-inch 43,635

14-inch 1,440

15-inch 43,815

16-inch 23

18-inch 10,009

21-inch 7,645

24-inch 15,738

27-inch 6,621

30-inch 5,192

33-inch 16,648

36-inch 21,695

42-inch 23,806

48-inch 13,631

54-inch 23,781

All system collector and interceptor sewers, as well as City of Shafter trunk sewer, drain to the 
Outfall Sewer. Figure 2-1 illustrates the sewer design and layout. Figure 2-2 illustrates the 
capacities of the Outfall Sewer by reach based on the design criteria for the Outfall Sewer listed in 
Section 7.  (The hydraulic capacity of each reach of the Outfall Sewer flowing full is greater than 
the design capacities listed on Figure 2-2.)  The Outfall Sewer discharges at the WWTP.  The five 
lift stations in the collection system are listed in Table 2-3. 

Table 2-3 Collection System Lift Stations 

 

 
Lift 

Station 
No. Location 

No. of 
Pumps 

Pump 
Capacities 
(gpm) 

1 
S. Oildale Dr & Huskey 
Dr 

3 (2 
Speed) 

850/1200; 
850/1200; 
850/1200; 

2 Olive Dr & Mohawk St 2 810; 810 

3 
Spectrum Parkway (at 
rear of Barry's RV) 2 300; 300 

4 Mohawk St & Krebs Rd. 3 990; 990; 600 

5 
Wegis Ave & Hageman 
Rd 2 480; 480 



 

2018 NORSD Master Sewer Plan Update  Page 2-3 

 

2.3 Wastewater Treatment Plant Capacity Rights 

The WWTP was constructed on a section of land owned by NORSD. After the original WWTP was 
permitted for 5.50 MGD, the City of Shafter purchased one-third of the WWTP’s capacity (1.83 
MGD). The remaining 3.67 MGD was owned by NORSD.  

Improvements were made to the WWTP over the years. As a result, the WWTP’s permitted 
capacity was increased to 7.5 MGD.  

Shafter contributed to the cost of the improvements to maintain their ownership of 1/3 capacity of 
the WWTP. 

The average day capacity rights in the existing WWTP are vested as follows: 

 
 NORSD     = 5.0 MGD  
 City of Shafter   = 2.5 MGD 
 Total     = 7.5 MGD 

2.4 Wastewater Treatment Plant 

The District’s wastewater treatment plant (WWTP) is located about six miles west of Enos Lane on 
7th Standard Road southwest of the City of Shafter, Section 36, T28S/R24E. The treatment capacity 
of the District’s WWTP is 7.5 MGD and the permitted capacity is 7.5 MGD. Effluent from the 
WWTP is undisinfected secondary. 

Figure 2-3 is a layout of the existing WWTP. Figure 2-4 is a flow schematic of the existing 
wastewater treatment process. The plant has been in operation since 1999.  

The original WWTP process included the following “unit processes”: 

1. Headworks with; 

a) Two mechanical bar screens, 

b) Lift station, 

2. One primary clarifier; 

3. One plastic media trickling filter; 

4. One secondary clarifier; 

5. Two anaerobic digesters operating in series; and, 

6. 14 unlined sludge drying beds. 

Several significant improvements were later added: 

 In 2002, degritting facilities were added. 
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 In 2005, a cogeneration plant was installed utilizing the anaerobic digester gas to heat the 
digesters and produce power using microturbines. Currently, the cogeneration plant is not 
operable. 

 In October 2006, a ferric chloride (FeCl3) chemical feed system was installed to allow 
injection of this chemical into the influent ahead of the primary clarifier.  

 In January 2008, a polymer feed system was installed to supplement the FeCl3 feed system. 

 In 2013, a screw press was added to dewater the sludge. 

 In 2017, a new trickling filter rotary distributor was installed and the two 2500 gpm constant 
speed pumps in the headworks raw water pump station were replaced.  

2.5 Effluent Storage 

Currently there are four unlined effluent storage ponds with a total storage volume of approximately 
1,488 AF (372 AF per pond). Only the two northerly ponds (Nos. 1 and 3) are actively used for 
effluent storage.  The other two ponds are used for emergency storage only.  The four ponds cover 
approximately 160 acres total and 32.5 acres each.  Figure 2-5 shows the layout of the ponds 
relative to the treatment plant. 

2.6 Effluent Disposal 

Treated effluent is currently used for irrigation of feed and fodder crops. The permitted effluent 
disposal area covers 2,500 acres. Of this amount, 1,860 acres are owned by local farmer Sill 
Properties Inc. (Sill) and 640 acres are owned by NORSD, see Figure 2-6. Sill currently takes all of 
the treated effluent that is not percolated or evaporated from the storage ponds. In 2017, up to 1588 
acres were irrigated during a given month with undisinfected secondary effluent from the treatment 
plant.  The maximum acreage of feed and fodder crops irrigated with effluent during any given 
month in 2017 is as follows:  

1. 621 acres of alfalfa; 

2. 566 acres of wheat; and, 

3. 401 acres of corn.  

4,023 acre-ft. of treated effluent was used for irrigation of feed and fodder crops in 2017. 

These uses are consistent with allowable Title 22 uses and the Waste Discharge Requirements 
(WDR). The District’s current WDR (Order No. R5-2011-0011, adopted February 3, 2011) is 
included in Appendix B. 

2.7 Sludge Disposal 

The WWTP has 14 sludge drying beds: 3 lined and 11 unlined.  Dewatered sludge is stored in 2 
lined sludge drying beds.  A third lined bed is used for emergency storage of biolsolids only.  The 
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remaining 11 unlined beds have been decommissioned are no longer used, nor permitted for storage 
of sludge. The 14 beds cover approximately 12.5 acres total and 0.9 acres each.  

After drying, sludge from the drying beds is currently applied to 125 permitted acres of the 
agricultural land owned by NORSD for use as a soil amendment.  In 2018, NORSD will make 
application to the RWQCB to allow application of biosolids to the remaining farm acreage owned 
by NORSD. 
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Section 3 
Population & Sewage Flow Projections for Purposes of 
Conveyance 

3.1 Population Projections 

Table 3-1 contains a summary of population projections for Oildale and the NORSD areas of CSA-
71 and the City of Shafter. The 2017 population information for Oildale and CSA-71 is based on 
the NORSD 2017 special assessment data and applicable data from the Oildale Mutual Water 
Company 2015 Urban Water Management Plan. The population information for the City of Shafter 
came from the California Department of Finance Demographic Research Unit’s Population 
Estimates for City, County, and State January 1, 2016 and 2017. The population growth projection 
of 2% for Oildale and CSA-71 is from the Kern Council of Governments 2018 Regional 
Transportation Plan. The population growth projection was increased to 3% for the City of Shafter 
based on the advice from the City of Shafter. 

Table 3-1 Population Projection 

Year 

Oildale & 
CSA-71 

(2%) 

City of 
Shafter 

(3%) 
Total 

Population 

2017 43,610 18,868 62,478 

2020 46,279 20,618 66,897 

2025 51,096 23,901 74,997 

2030 56,414 27,708 84,122 

The population projections presented in Table 3-1 are used in Section 4 to estimate the timing for 
expanding the wastewater treatment plant. 

3.2 Estimated Sewage Flows at Buildout 

The calculation of sewer connection fees (and sewer service charges) in NORSD is based on Single 
Family Residential Equivalents (SFRE). The 2013 Master Sewer Plan developed and determined 
the following: 

 Numbers of current (2017) and future SFRE that will be served; 
 How the gpd/SFRE was determined; and 
 Sewage Flows at build-out. 

The 2013 Master Sewer Plan calculated flows from Oildale to be 245 gpd per SFRE and 297 gpd 
per SFRE in CSA 71.  For the purpose of estimating flows at full buildout, a flow of 300 gpd/SFRE 
was used.  The following is a summary of those determinations: 
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Table 3-2 updates the estimates from the 2013 Sewer Master Plan and summarizes the number of 
additional SFRE that will be connected to the sewer system by the time build-out is reached. The 
current SFRE as of January 2018 for NORSD totals 20,667 including government and industrial 
customers.  From the District’s assessment rolls, the total SFRE without the government and 
industrial customers was 18,833.  The commercial SFRE was estimated to be 1,466. The residential 
SFRE was estimated to be 17,326 and there were 41 unassigned SFRE within Oildale on the roll.    
The total SFRE at build-out remains as determined by the 2013 Master Sewer Plan. 

Table 3-2 
SFRE at Build-Out 

Area 

 
Current (2017) 

SFRE 
Additional SFRE 

by Build-out  
Total SFRE 
At Build-out 

Oildale 15,551 10,498 26,049 

CSA-71 
(Currently 
Discharging) 5,116 57,895 63,011 

TOTALS 20,667 68,393 89,060 

 

3.2.1 Flows per SFRE (gpd/SFRE) 

From Table 3-2, it is expected that an additional 68,400 SFRE from 2017 will be connected to the 
sewerage system by the time build out is reached.  It is also expected that there will be new 
developments similar to those that have occurred recently in CSA-71 (and in Oildale). 

As established in the 2013 Master Sewer Plan, a flow of 300 gpd/SFRE was used to develop the 
ultimate flows. 

3.2.2 Distribution of Average Day Sewage Flows at Build-Out 

Figure 3-1 shows the estimated average day sewage flows expected from each section of land 
within the Study Area. The flows are in MGD and were calculated by multiplying the projected 
number of SFRE for each section per the Metropolitan Bakersfield General Plan. The flows shown 
in the figure are based on 300 gpd/SFRE. 

3.2.3 Sewage Flow at Build-Out 

Table 3-3, taken from the 2013 Master Sewer Plan, shows the estimated sewage flows when build-
out is reached assuming a flow of 300 gpd/SFRE.  The average 2017 flow is roughly the same as it 
was in 2013.  However, the number of SFRE has increased since 2013 by 3607 from 17,060 to 
20,667.  Part of this increase in SFRE is due to growth, however a substantial number of SFRE have 
been added to the tax rolls as a result of the effort of NORSD staff to find unenrolled property 
receiving service.  Increased conservation due to the drought has also kept flows down. 
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The City of Shafter “owns” 3 MGD of capacity in the Outfall Sewer. As noted previously, flows 
from City of Shafter exceeding 3 MGD average day will be conveyed to the WWTP in sewers to be 
funded and constructed by the City of Shafter.  

Therefore, Table 3-3 limits the build-out flow from Shafter to 3.0 MGD only for the purpose of 
sewer conveyance. It is noted that the total estimated average day flow of 27.6 MGD is less than 
was estimated in the 2013 Sewer Master Plan.  Again, the increase in existing SFRE and ongoing 
conservation are the source of this decrease.   Of course this total may increase in the future as 
NORSD grows or annexes additional service area.  

 

Table 3-3 
Estimated Sewage Conveyance Flows at Build-Out 

(MGD) 

Contributor 

Anticipated 
New SFRE at 

Build-out 

Increase in 
Average Day 

Flow 
(MGD) 

2017 Average 
Day Flow 

(MGD) 

Total Estimated 
Average Day Flow at 

Build-out 

(MGD) 

Oildale 10,498 3.1 3.1 6.2 

CSA-71 57,895 17.4 1.0 18.4 

City of Shafter -- 1.6 1.4 3.0 

Totals 68,393 22.1 5.5 27.6 
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Section 4 
Wastewater Characteristics at WWTP 

4.1 Influent Wastewater Flow 

Average influent flow into the WWTP between 2012 and 2017 is summarized in Table 4-1. 
Figures 4-1 and 4-2 illustrate graphically the monthly average influent flow and yearly flow 
average. The mean average flow during this period is 5.38 MGD. 

Table 4-1 Average Influent Flows 

 Monthly Average Influent Flow (MGD) 

Month  2012 2013 2014 2015 2016 2017 

January 5.33 5.80 5.28 5.31 4.99 5.30 

February 5.45 5.52 5.40 5.21 4.83 5.26 

March 5.52 5.37 5.45 5.22 4.51 5.29 

April 5.49 5.26 5.46 5.26 4.96 5.24 

May 5.45 5.32 5.42 5.26 4.94 5.41 

June 5.60 5.48 5.48 5.15 4.98 5.39 

July 5.78 5.57 5.60 5.23 5.00 5.43 

August 5.81 5.71 5.53 5.22 5.12 5.68 

September 6.10 5.74 5.56 5.15 5.21 5.79 

October 5.80 5.68 5.54 5.10 5.33 5.56 

November 5.72 5.52 5.43 5.06 5.55 5.49 

December 5.52 5.43 5.42 5.05 5.20 5.46 

Yearly 
Average 

5.63 5.53 5.46 5.19 5.05 5.44 
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Using the 2017 population, the average sewage flow from all customers (including industrial, within 
NORSD but not Shafter) would be approximately 87 gallons per capita per day (gpcd). Table 4-2 
summarizes flow projections assuming sewage flow per capita remains constant over time. This unit 
flow is conservative as replacement of older fixture units (toilets, shower heads, faucets, etc.) with 
new, water efficient models required by California regulations might continue to decrease unit flow 
over time. Peak flows at the WWTP are estimated using a peaking factor (PF) of 2.0, based on the 
original design criteria.  The 2.0 PF is less that the collection system PF of 3.0 established in the 
NORSD design standards. The 3.0 PF is typical of a local collection system but by the time the 
flows reach the WWTP, the various localized peaks have smoothed out and reduced to 
approximately a 2.0 PF.  
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Table 4-2 Wastewater Flow Projection 

Year Population 
Demand 
(gpcd) 

Projected Average Flow 
(MGD) 

Projected Peak Hour 
Flow (MGD, PF = 2.0) 

2017 62,478 87 5.44 10.88 
2020 66,897 87 5.82 11.64 
2025 74,997 87 6.52 13.04 
2030 84,122 87 7.32 14.64 

4.2 Biological Oxygen Demand 

As part of its monitoring program, the District tests for the strength of the wastewater entering the 
treatment plant on a weekly basis. The strength is measured using the 5-day Biochemical Oxygen 
Demand (BOD5) standard. This standard represents the amount of oxygen required to meet 
biological and chemical requirements in a controlled environment over a five-day period and is the 
basis for assessing treatment performance for permitting compliance. Sampling data at the plant for 
the past six years (2012 to 2017) indicates that influent loading fluctuated between 207 and 427 
milligrams per liter (mg/L) on a monthly basis and averaged 258 mg/L for this period (see Table 4-
3). Figure 4-3 graphically illustrates the monthly average influent BOD over the previous six years. 
This range of concentrations is considered medium strength compared to other utilities. 

Table 4-3 Average Monthly Influent BOD5 

 Monthly Average Influent BOD5 (mg/L) 

Month  2012 2013 2014 2015 2016 2017 

January 311 305 273 261 306 263 

February 427 262 243 301 294 323 

March 327 257 243 279 307 301 

April 237 272 223 292 269 266 

May 302 244 220 231 261 247 

June 336 225 207 207 241 266 

July 332 178 220 212 262 246 

August 286 170 214 215 248 230 

September 266 210 213 213 238 214 

October 228 207 221 239 255 203 

November 263 241 280 250 325 253 

December 248 281 254 266 278 243 

Yearly 
Average 

297 238 234 247 274 255 
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The WDRs require the WWTP to provide for BOD5 removal efficiency of 80% or to a maximum of 
40 mg/L, whichever is more restrictive. Based on the monthly average mg/L of BOD5, reduction to 
40 mg/L is the applicable standard. Table 4-4 shows the monthly average effluent BOD5. Figure 4-
4 graphically illustrates the monthly average effluent BOD over the previous 6 years. 

 

Table 4-4 Average Monthly Effluent BOD5 

 Monthly Average Effluent BOD5 (mg/L) 

Month  2012 2013 2014 2015 2016 2017 

January 44 35 36 43 44 48 

February 31 30 32 34 42 44 

March 34 32 31 33 41 38 

April 47 41 35 44 33 33 

May 40 45 36 38 36 33 

June 35 35 38 34 39 38 

July 32 33 36 34 42 34 

August 29 30 34 33 38 31 

September 37 34 38 33 46 34 

October 39 38 40 34 44 41 

November 45 38 48 43 45 40 
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December 38 39 37 42 42 42 

Yearly 
Average 38 36 37 37 41 38 

 

 

 

4.3 Total Suspended Solids 

As part of its monitoring program, the District tests for Total Suspended Solids (TSS) entering the 
treatment plant on a weekly basis. Sampling data at the plant for the past six years (2012 to 2017) 
indicates that influent loading fluctuated between 243 and 738 milligrams per liter (mg/L) on a 
monthly basis and averaged 360 mg/L for this period (see Table 4-5). Figure 4-5 graphically 
illustrates the monthly average influent TSS over the previous six years. This range of 
concentrations is considered high strength compared to other utilities. 

 

Table 4-5 Average Monthly Influent TSS 

 Monthly Average Influent TSS (mg/L) 

Month  2012 2013 2014 2015 2016 2017 

January 372 412 339 318 360 316 

February 738 329 328 433 340 443 
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March 483 327 334 416 373 459 

April 312 344 314 426 415 374 

May 506 346 316 298 296 360 

June 647 327 270 260 353 568 

July 658 269 285 268 522 392 

August 498 263 245 251 380 359 

September 345 285 243 260 341 345 

October 310 300 268 294 340 300 

November 337 368 322 291 365 327 

December 304 401 302 292 396 263 

Yearly 
Average 459 331 297 317 373 376 

 

 

The WDRs require the WWTP to provide for TSS removal efficiency of 80% or to a maximum of 
40 mg/L, whichever is more restrictive. Based on the monthly average mg/L of TSS, reduction to 40 
mg/L is the applicable standard. Table 4-6 shows the monthly average effluent TSS. Figure 4-6 
graphically illustrates the monthly average effluent TSS over the previous 6 years. 
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Table 4-6 Average Monthly Effluent TSS 

 Monthly Average Effluent TSS (mg/L) 

Month  2012 2013 2014 2015 2016 2017 

January 29 25 23 28 27 29 

February 23 21 23 19 29 18 

March 26 19 25 23 24 23 

April 35 22 25 28 24 23 

May 29 29 29 24 25 26 

June 20 21 27 25 22 26 

July 21 24 24 25 22 23 

August 19 22 22 24 23 24 

September 23 19 24 21 35 29 

October 22 19 23 20 30 43 

November 25 24 27 24 19 28 

December 22 23 26 27 22 27 

Yearly 
Average 24 22 25 24 25 27 
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4.4 Effluent Wastewater Flow 

Average effluent delivered to Sill between 2014 and 2017 is summarized in Table 4-7. The mean 
average during this period is 3.8 MGD. Effluent deliveries vary based upon Sill irrigation 
requirements and are generally higher in the summer and lower in the winter. The storage ponds at 
the WWTP are used to attenuate the variability in deliveries. Figure 4-7 graphically illustrates the 
yearly total effluent flows to the reclamation area.  

Table 4-7  

Average Effluent Flows Delivered for Irrigation 

Monthly Average Effluent (MGD) 
Month 2014 2015 2016 2017 

January 0.64 2.91 1.22 0.00 

February 0.24 3.73 12.31 1.96 

March 0.23 2.64 8.82 7.18 

April 0.67 4.05 2.76 1.56 

May 4.79 3.78 5.03 3.49 

June 1.50 5.97 5.10 6.20 

July 4.97 4.69 5.87 2.85 

August 4.66 4.82 6.15 3.15 

September 3.63 1.55 2.26 3.99 

October 5.37 6.32 2.29 2.41 

November 4.93 2.14 5.62 5.03 

December 0.01 2.17 3.05 5.18 

Total (MG) 959 1,358 1,847 1,311
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Figure 4-7 Yearly Total Effluent Flows to Reclamation 

 

Please note that effluent deliveries are approximately 93% of inflow to the WWTP. This difference 
is due to evaporation resulting from storage time in the effluent ponds. 
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Section 5 
Collection System Evaluation 

5.1 Evaluation Criteria 

The collection system is required to comply with the Statewide General WDRs for Sanitary Sewer 
Systems (WQO No. 2006-0003). This order requires that the District provide “…adequate capacity 
to convey base flows and peak flows, including flows related to wet weather events…” and “…take 
all feasible steps to eliminate sanitary sewer overflows…”. It is District policy to comply with this 
requirement by requiring the following design standards: 

With exception of the outfall sewer, the peaking factor for sewer design shall not be less than 3.0 
and shall require approval by the District.  Design peak flows in pipelines 12 inches in diameter and 
smaller shall be limited to an approximate liquid depth to pipe diameter ratio of 0.50.  Design peak 
flows in pipelines 15 inches in diameter and larger to be limited to an approximate liquid depth to 
pipe diameter ratio of 0.75.  The minimum pipeline diameter for any main within NORSD shall be 8 
inches.  The Manning’s n values to be used for NORSD sewers are n=0.011 for plastic pipe and 
n=0.013 for all other pipe materials. 
 

Table 5-1 NORSD Minimum Sewer Pipe Slopes 

 

 

 

 

 

 

5.2 Hydraulic Model Analysis 

The hydraulic model was run at peak flow, based on multiplying an estimated 6.0 MGD average 
day flow at the WWTP by a peaking factor of 3.0 for a total of 18.0 MGD.  

5.3 Overcapacity Sewer Pipeline Segments 

The results of the hydraulic model analysis showed multiple sections of the collection system are 
over 75% of capacity. These sections are shown in Table 5-2.  

  

Pipe Diameter Plastic Pipe Slope 
(ft./ft.) 

Other Pipe Slope (ft./ft.) 

8 0.0024 0.0035 
10 0.0018 0.0024 
12 0.0014 0.0019 
15 0.0010 0.0014 
18 0.0008 0.0011 
21 0.0007 0.0009 
24 0.0006 0.0008 
27 0.0005 0.0007 
30 0.0004 0.0006 
33 0.0004 0.0005 



 

2018 NORSD Master Sewer Plan Update  Page 5-2 

Table 5-2 Sewer Pipeline Segments Overcapacity 

ID Street Name 
Diameter 
(inches) 

Length 
(feet) 

Flow/Capacity 
(%) 

5525 Norris Road 8 375 425 
3754 Veneto Street 8 212 372 
3147 Norris Road 8 26 257 
5268 Norris Road 8 343 251 
5536 Norris Road 8 377 251 
5519 Norris Road 8 375 249 
4088 Norris Road 8 260 242 
4365 Norris Road 8 284 220 
5593 Norris Road 10 385 214 
4804 Norris Road 8 313 187 
6151 Knudsen Drive 33 664 107 
5612 Norris Road 10 387 107 
5601 Norris Road 10 386 107 
5585 Norris Road 10 383 106 
5603 Norris Road 10 386 106 
5607 Norris Road 10 386 97 
5594 Norris Road 10 385 85 
 Total 5,340  

 

The segments along Norris Road are concentrated along a stretch between Pegasus Drive and 
Airport Drive, just east of Highway 99 and south of the airport. 

5.4 Negative Slope Sewer Pipeline Segments 

The results of the hydraulic model also showed a couple of sections of the collection system that 
have a negative slope which can hinder flow. These are listed in Table 5-3. 

 

Table 5-3 Sewer Pipeline Segments Negative Slope 

ID Street Name 
Diameter
(inches) 

Length 
(feet) Slope (ft./ft.) 

3723 E. Petrol Road 8 207 -0.001 
3158 Calloway Drive 21 35 -0.001 
 Total 5,340  
    

 

It is noted the model used the NORSD GIS database for all invert elevations and sewer lengths.  It 
is possible that errors from field surveys or inputting data may have occurred.  For all sewer lines 
identified with concerns in Tables 5-2 and 5-3, before any project is identified to repair or replace 
pipe, it is recommended that the inverts of the segments be resurveyed and re-input into the 
database.  The model can then be rerun to verify if projects are needed. 
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5.5 Oildale Sewer System 

The sewer system that serves the Oildale portion of the Study Area is located east of Highway 99/ 
Mohawk Street. The Oildale sewer system conveys sewage to the east end of the Outfall Sewer. 
Figure 5-1 shows the Oildale portion of the Study Area and the existing sewers.  

The design of the existing Outfall Sewer assumed 6.0 MGD of average day flow capacity from 
Oildale. The existing Oildale sewers shown in Figure 5-1 are expected to be inadequate to carry the 
full buildout average day flow of 6.2 MGD (see Table 3-3) to the Outfall Sewer.  The existing 
sewers will eventually need to be paralleled and/or replaced with larger diameter sewers as flow 
from Oildale increases. 

5.6 Future Outfall Sewer System 

As discussed further in Section 7, the peak flow capacity of the existing Outfall Sewer is 27 MGD 
(with a Manning’s n=0.013).  With full build-out of the NORSD collection system as described 
above, the total estimated average daily flow conveyed to the WWTP will be 27.6 MGD.  At full 
build-out the resulting peak will be approximately 50.3 MGD.  (The formula for the peaking factor 
in the Outfall Sewer is listed in Section 7.2.  Given the size and length of the Outfall Sewer, various 
localized peaks have smoothed out and reduced by the time the flows enter the Outfall.  The higher 
the average flow, the lower the peaking factor.)  To convey this amount of flow, a parallel outfall 
sewer will be required in the future and has been a part of NORSD’s long term plans. 
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Section 6  
Sewer Design Considerations 

6.1 Types of Sewers within NORSD 

Additional sewers will need to be constructed as presently undeveloped lands within the Study Area 
are developed. In general, three types of sewers are constructed: 

1. Collector sewers; 
2. Interceptor sewers; and, 
3. Trunk sewers. 

These types of sewers are defined as follows: 

1. Collector sewers are typically small diameter sewers that serve individual homes, 
businesses and industries. The smallest collector sewer permitted by NORSD is eight inches 
diameter. 

2. Interceptor sewers carry wastewater discharged from collector sewers and discharge into 
trunk sewers. As a result, interceptor sewers are typically larger than collector sewers and 
commonly serve more than one development project. 

3. Trunk sewers are typically large diameter sewers that carry the wastewater from interceptor 
sewers to the wastewater treatment plant. The Outfall Sewer is a trunk sewer under this 
definition. 

6.2 Responsibility for Funding and Constructing Sewers within NORSD 

Collector Sewers—Collector sewers will be funded and constructed by developers in accordance 
with NORSD standards. Ownership of the completed sewers will be transferred to NORSD for 
operation and maintenance.  

Interceptor Sewers—The responsibility for funding and constructing interceptor sewers will fall 
on the developers. Interceptor sewers will be designed and constructed in accordance with NORSD 
standards. Ownership of the constructed sewers will be transferred to NORSD for operation and 
maintenance. 

Trunk Sewer(s)—Trunk sewer(s) will be funded and constructed by NORSD. 

6.3 Topographic Considerations for Design of Interceptor and Trunk Sewers 

The topography in the Study Area is generally flat and essentially level with very small changes in 
elevation either north to south or east to west. West of Enos Lane, the natural ground is essentially 
level in some areas. Since gravity sewers require a slope in order for the sewage to flow, topography 
is a significant factor in sizing sewers. 

Ground surface slopes within the Study Area were obtained from USGS Quadrangle Maps as 
shown in Table 6-1. The topography in the Study Area, particular in the western portion, is almost 
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level in the north/south direction. This is significant because avoiding sewage lift stations is 
desirable when designing a sewer system. Lift stations are expensive to construct, operate and 
maintain. 

Table 6-1 
Approximate Ground Surface Slopes Within the Study Area 

 Approximate Ground Surface Slope 

% Feet per Mile 

East/West Slopes 

Rosedale Hwy 
Enos Lane to Santa Fe Way (Nord Road) 0.12 6.4 

Nord Road to Coffee Road 0.14 7.4 

Hageman Rd 
Enos Lane to Santa Fe Way (Nord Road) 0.10 5.3 

Nord Road to Coffee Road 0.16 8.5 

Olive Dr 
Enos Lane to Santa Fe Way (Nord Road) 0.07 3.7 

Nord Road to Coffee Road 0.22 11.7 

Snow Rd 
Enos Lane to Santa Fe Way (Nord Road) 0.05 2.5 

Nord Road to Coffee Road 0.25 13.2 

7th Standard Rd 

WWTP to Enos Lane 0.03 1.6 

Enos Lane to Santa Fe Way (Nord) 0.14 7.4 

Nord Road to Coffee Road 0.34 18.0 

North/South Slopes 

At WWTP 

7th Standard Road to Rosedale Highway 

0.07 3.7 

Enos Lane 0.02 1.1 

Nord Road 0.01 0.5 

Coffee Road 0.21 10.6 

 

6.4 Sewer Capacity vs. Slope 

The capacity (MGD) of a sewer is a function of its diameter, slope, roughness factor (Manning’s 
“n” = 0.013 assumed), and depth of flow. Table 6-2 shows capacities of gravity sewers based on the 
design criteria provided in Section 5.1.  

Of particular interest in Table 6-2 are the slopes of the sewers. When comparing the sewer slopes 
with the slopes of the ground surface, as shown in Table 6-1, it can be seen that the east-west 
ground slopes in the Study Area are such that 24” may be the smallest diameter interceptor sewer 
feasible if minimizing the number of sewage lift stations is considered.  

  



 

2018 NORSD Master Sewer Plan Update  Page 6-3 

 

Table 6-2 
Sewer Capacity versus Sewer Slope 

Diameter 

(inches) 

Slope 
Capacity 

(MGD) (%) Feet per Mile 

18 0.11 5.8 2 

24 0.08 4.2 4 

30 0.06 3.2 8 

36 0.045 2.4 8 

42 

0.04 2.1 

12 

48 17 

54 23 

60 31 

66 40 

72 51 

 

Interceptor Sewers--Since the trunk sewer(s) will run east to west, interceptor sewers will be 
aligned north/south.  

There are two important issues with respect to designing the interceptor sewers related to 
topography: 

1. Depth; and, 
2. Slope. 

Collector sewers will extend from the interceptor sewers into development projects (subdivisions, 
for example). A minimum of approximately six feet of cover is needed over collector sewers. The 
interceptor sewers will connect to the Outfall Sewer and the Parallel Trunk Sewer. The soffit 
elevations of the trunk sewers are “fixed” since the Outfall Sewer exists. The design of the 
interceptor sewers will need to consider the topography in order to minimize the need for sewage 
lift stations.   
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Section 7  
Trunk and Interceptor Sewers 

7.1 Introduction 

In the future, a Parallel Trunk Sewer will be constructed parallel to the Outfall Sewer. The 2013 
Master Sewer Plan proposed that the new Parallel Trunk Sewer would be located close (100 feet ±) 
to the Outfall Sewer and constructed at essentially the same soffit elevations. The Outfall Sewer and 
Parallel Trunk Sewer would be connected at interceptor sewers tie-in locations.  This is still the plan 
for the future implementation of the Parallel Trunk Sewer.  However, since 2013 portions of 7th 
Standard Road have begun to be developed and Southern California Gas Company is installing a 
24-inch gas main in early 2018.  Given these new conditions, a conceptual alternative alignment 
west of Santa Fe Way has been added to this Master Plan Update for consideration by NORSD.  
The discussion in this Section focuses on the original Parallel Trunk Sewer plan developed in the 
2013 Master Sewer Plan.  Information on the alternative alignment is added where appropriate. 

Figure 7-1 shows the diameters, slopes, and segment lengths of the existing Outfall Sewer. The 
Outfall Sewer is constructed of high density polyethylene (HDPE) “ribbed” pipe for its entire 
length. 

Figure 7-2 shows the existing Outfall Sewer capacities by reach.  

7.2 Parallel Trunk Sewer 

Preliminary design of the Parallel Trunk Sewer was based on the sewer’s capacity to handle peak 
flows. The peak flow capacity of the Outfall Sewer was calculated based on the following 
assumptions: 

 Minimum sewer diameter is 30 inches; 
 Peaking factor = 2.54 x Qavg

-0.1 (Qavg = MGD [adopted in the 2013 Master Sewer Plan]);  
 Manning’s “n” = 0.013;  
 Depth of peak flow in sewer ≤ 75% of the diameter of the sewer; and, 
 Minimum sewage velocity ≥ 2 feet per second at 50% full. 

Table 7-1 summarizes the design flows for the Parallel Trunk Sewer. The elevations of the soffits 
of the Outfall Sewer and Parallel Trunk Sewer will be essentially the same along the sewer 
alignment.  

Therefore, the slopes of the sewer will match the Outfall Sewer slopes.  

Figure 7-3 shows the alignment for the proposed Parallel Trunk Sewer. The alternative alignment 
along Kratzmeyer and Snow Roads is shown in concept. 

Figures 7-4 and 7-5 show a profile of the Existing and proposed Parallel Trunk Sewer. Due to a 
significant difference in length west of Santa Fe Way, the alternative parallel trunk sewer alignment 
is not shown in the profile. 
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7.3 Interceptor Sewers 

Figure 7-3 also shows proposed alignments for 10 north/south interceptor sewers that would 
discharge into the Outfall Sewer and the Parallel Trunk Sewer. The ten interceptor sewers would be 
connected to each other by “flow equalization sewers” at the interceptor sewer locations. The flow 
equalization sewers would allow the water surface elevations in the two sewers to equalize. Given 
the capacity of the Parallel Trunk Sewer and the current estimated flow at full buildout, it may be 
possible to convey all of the flows from Oildale in the existing outfall sewer to Verdugo Lane with 
the exception being Victor Street.  Further investigation and modelling will be required in the 
future, but there is a possibility to eliminate 17,000 feet of the proposed Parallel Trunk Sewer from 
Fruitvale to Verdugo Lane.  While this may be a possibility in the future, for the purpose of this 
Master Plan, the full length of the Parallel Trunk Sewer remains. 

The alternative alignment for the Parallel Trunk Sewer is also noted on Figure 7-3.  Due to the 
different alignment, the invert elevations of the two sewers west of Santa Fe Way would not be 
equal and therefore the flow equalization sewers would not be practical.  If the alternative alignment 
is selected in the future, the redundancy feature of the Parallel Trunk Sewer would not be available 
in the event one of the lines had to be taken out of service.  For that condition, the District would 
have to bypass pump from one sewer to the other. 

Figures 7-6, 7-7, and 7-8 are profiles of the north/south interceptor sewers. The limits of the Study 
Area are shown on the profiles. As shown on Figure 7-3 and in the profiles on Figures 7-6, 7-7, 
and 7-8, nine sewage lift stations lifting sewage from the interceptor sewers into the Outfall Sewer 
and Parallel Trunk Sewer may be needed.  The soffit elevations of the alternative alignment of the 
Parallel Trunk Sewer are also noted on the applicable profiles.  Elevations of the interceptor sewers 
would be adjusted to accommodate the alternative alignment. 

The lift stations would be approximately 35 feet deep. If the alternative parallel sewer is 
implemented, it may be possible to eliminate some of the lift stations.  Another design feature to 
consider in the future would be to lower the invert elevation at the new headworks by about 5 feet to 
accommodate the slopes and connection inverts of the interceptor sewers west of Santa Fe Way.  
This has the potential of further reducing the number of lift stations needed in the future.  This 
lower invert elevation of the alternative alignment of the Parallel Trunk Sewer is shown in the 
interceptor profiles shown in Figures 7-6, and 7-7. 
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Section 8 
Wastewater Treatment Plant Evaluation 

8.1 Evaluation Criteria 

The WWTP is required to comply with the current WDR (R5-2011-0011, adopted February 3, 
2011). The WDR sets treatment requirements for flow capacity and effluent water quality including 
BOD5. Figure 2-3 shows the existing WWTP layout. Figure 2-4 shows the existing WWTP process 
flow diagram.  

8.2 Overall Treatment Capacity 

The WWTP was currently designed to treat 7.5 MGD with an influent BOD5 of 220 mg/L, which 
equates to 13,761 pounds per day (lbs. /day) of BOD5. The 220 mg/L design value is listed in both 
the WWTP record drawings and the Plant’s Operations & Maintenance Manual.  The WWTP is 
permitted by the State of California to treat 7.5 MGD and discharge effluent with less than 40 mg/L 
BOD5. The State of California requires that the planning process for expansion of the WWTP occur 
when flows and/or treatment capacity is less than 80% of average day. By approximately 2022, the 
projected average daily flow of 6.0 MGD will be reached which is 80% of the permitted capacity. 
Therefore, hydraulic improvements to the plant must be initiated at that time.  It is noted the daily 
BOD5 loading at the plant is currently over 80 percent of design capacity.  The average daily 
influent BOD5 concentration in 2017 was 254.6 mg/L. Table 8-1 presents a summary of these 
calculations. 

Table 8-1 WWTP Treatment Capacity 

  
Hydraulic Capacity 

(MGD) 
BOD5 Loading 

Capacity (lbs./day) 

Design 7.50 13,761 

Permitted 7.50 n/a 

80% of Design 6.00 11,009 
Current Average Daily 
Influent Flow (2017) 5.44 11,544 

Projected in 2022 6.09 13,002 

8.3 Headworks 

Raw wastewater enters the headworks and flows through two mechanical bar screens to remove 
large debris. One mechanical bar screen operates in an automatic cleaning mode while the second 
screen operates in a standby mode.  A manually cleaned bar screen provides backup to the 
automatic screens. A screenings washer/grinder/compactor is used to wash fecal material from the 
mechanical screenings. The washed and dewatered screenings are deposited in a dumpster for 
disposal in a sanitary landfill. 
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The wastewater then flows by gravity to the influent pump station wet well. Four influent 
submersible pumps lift the screened wastewater to the vortex grit removal system and influent 
splitter box by way of a 30-inch raw sewage line. The influent pumping consists of two 4,200 gpm 
variable frequency driven (VFD) pumps and two 2,500 gpm constant speed pumps. Using the VFD 
and constant speed pumps together helps to maintain a nearly constant level in the wet well.  In 
typical operation, two of the four influent pumps operate as backup pumps. 

With one 4,200 gpm pump out of service, the headworks pump station currently has a firm capacity 
of 13.2 MGD which can handle peak flow through 2025. Future headworks capacity increases will 
be evaluated as part of planned WWTP expansions.  

The canopy over the headworks has experienced significant corrosion and needs to be replaced. 

8.4 Grit Removal 

The grit removal facility, sized for a maximum flow of 12 MGD, uses gravitational and centrifugal 
forces to cause heavier grit particles to separate from the wastewater. The settled grit is collected in 
a hopper at the bottom of the tank and then flows by gravity to a grit cyclone and classifier. The 
cyclone uses centrifugal action to further increase the solids content of the grit. The classifier 
washes the grit to remove organics and then dewaters it. The liquid and organics are then returned 
to the headworks and the washed and dewatered grit is deposited in a dumpster for disposal in a 
sanitary landfill. 

The current capacity of the grit removal system is sufficient to handle peak flows through 2020. 
However, the system lacks redundancy should the grit removal facility require repairs. The District 
will evaluate expanding the system during the next plant capacity increase (12MGD) and during the 
second expansion in the 2040 timeframe. 

8.5 Primary Clarifier 

Under the pumping head provided by the influent lift station, the wastewater flows through the grit 
system to the primary splitter box.  From the primary splitter box, influent flows to the primary 
clarification facilities, where primary settling occurs for total suspended solids and settleable BOD 
reduction.  Ferric Chloride and Polymer are added at the grit removal facility and the primary 
splitter box, respectively, to enhance settleablity in the primary clarifier.  The primary effluent then 
flows to the recirculation pump station, where it is mixed with a portion of trickling filter effluent, 
which is recycled and pumped by the recirculation pumps to the top of the trickling filter. The solids 
or sludge that is settled out on the bottom of the clarifier is pumped through the primary sludge 
pump station to the anaerobic digester complex for further biological treatment and volatile solids 
reduction. The floatable material or scum that is removed from the surface of the primary clarifiers 
is collected in a scum box and pumped to the anaerobic digesters for further biological treatment 
with the primary sludge. The primary clarifier design criteria are shown in Table 8-2.  
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Table 8-2 Primary Clarifier Design Criteria 

Criteria 
WWTP Design 

Values 2017 2020 2025 
Diameter (ft.) 100 100 100 100 

Side Water Depth at Tank Walls 12 12 12 12 

Quantity 1 1 1 1 
Surface Overflow Rate at ADF 
(GPD/ft2) 

866 779 845 946 

Surface Overflow Rate at PHF 
(GPD/ft2) 

1,766 1,578 1,689 1,892 

Weir Overflow Rate at ADF (GPD/ft.) 20,000 18,485 19,776 22,154 

Weir Overflow Rate at PHF (GPD/ft.) 41,100 36,969 39,551 44,308 

Detention Time at ADF (hrs.) 3.2 2.7 2.5 2.3 

Detention Time at PHF (hrs.) 1.6 1.4 1.3 1.1 

Per Table 8-2, the single primary clarifier will start to exceed the recommended weir overflow rates 
during PHF sometime between 2020 and 2025. The District will evaluate adding two additional 
primary clarifiers to expand capacity and provide redundancy. 

8.6 Trickling Filter 

Once the primary effluent arrives at the trickling filter, it passes over a fixed film biological growth 
media to remove carbonaceous BOD by the bacteria consuming the soluble organic pollutants. A 
portion of the effluent from the trickling filter, equivalent to the instantaneous plant flow, flows 
directly to the secondary clarifier for final clarification. The remaining flow, the difference between 
the recirculation pump flow rate and the instantaneous plant flow, returns to the recirculation pump 
station where it then pumped back to the trickling filter.  The trickling filter design criteria are 
shown in Table 8-3. 

Table 8-3 Trickling Filter Design Criteria 

Criteria 
WWTP Design 

Values 2017 2020 2025 2030 
Diameter (ft.) 130 130 130 130 130 

Media Depth (ft.) 10 10 10 10 10 

Media Volume (ft3) 132,732 132,732 132,732 132,732 132,732 

Filter Type High Rate High Rate High Rate High Rate High Rate 

Media Type 60o x-flow  60o x-flow 60o x-flow 60o x-flow 60o x-flow 
Media Specific Surface 
Area (ft2/ft3) 

30 30 30 30 30 

Total Media Surface Area 
(ft2) 

3,981,960 3,981,960 3,981,960 3,981,960 3,981,960 

Hydraulic Wetting Rate 
(gpm/ft2) 

0.34 – 0.68 0.34 to 0.68    

Organic Loading 
(BOD5/1000 ft3-day) 

57 54    
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The District will evaluate replacement of the trickling filter with an activated sludge treatment 
system as flows and loadings increase.  

8.7 Secondary Clarifier 

The secondary clarifier is designed to provide a location where solids remaining in the effluent from 
the trickling filter settle. The clarified liquid on the surface flows over the weir as secondary 
effluent. The secondary effluent is then delivered to the secondary effluent splitter box, where the 
flow is distributed to the effluent storage ponds. The solids or sludge that is settled out on the 
bottom of the clarifier flows by gravity to the headworks for co-settling in the primary clarifier. 
Floatable material or scum that is removed from the surface of the secondary clarifier flows by 
gravity to the headworks and is removed from the system with the primary scum in the primary 
clarifier. The Secondary Clarifier design criteria are shown in Table 8-4. These criteria are much 
more stringent than those used for the primary clarifier which accounts for the poorer settling 
characteristics of the slower settling biological solids from the trickling filter. 

Table 8-4 Secondary Clarifier Design Criteria 

Criteria 

WWTP 
Design 
Values 2017 2020 2025 2030 

Diameter (ft.) 125 125 125 125 125 
Side Water Depth at Tank Walls (ft.) 12 12 12 12 12 
Quantity 1 1 1 1 1 
Surface Overflow Rate at ADF (GPD/ft2) 505 492 526 590 662 
Surface Overflow Rate at PHF (GPD/ft2) 1030 984 1,053 1,179 1,324 
Weir Overflow Rate at ADF (GPD/ft.) 15,800 14,585 15,603 17,480 19,624 
Weir Overflow Rate at PHF (GPD/ft.) 32,200 29,169 31,206 34,960 39,249 
Detention Time at ADF (hrs.) 5.1 4.4 4.1 3.7 3.3 
Detention Time at PHF (hrs.) 2.5 2.2 2.0 1.8 1.6 

The above table shows that sometime between 2017 and 2020, the design surface overflow rate of 
the secondary clarifier will be exceeded. The District will evaluate constructing additional 
secondary clarifiers to provide additional settling capacity as the plant flows and loadings increase. 

8.8 Sludge Treatment 

The primary and secondary biosolids generated at the facility are decomposed in a two-stage 
anaerobic digestion process. The primary digester is the main point of sludge digestion, where the 
sludge is thoroughly mixed to increase the rate of fermentation. The primary purpose of the 
secondary digester is to thicken and separate the digested solids from the supernatant liquor.  Both 
digesters store accumulated digester gas (biogas) generated as a by-product of the digestion process 
in their covers.  

The primary digester has a capacity of 645,973 gal and the secondary digester has a capacity of 
551,650 gal. Table 8-5 provides a summary of the current and projected daily sludge production 
along with the hydraulic retention time (HRT) in the digesters. 
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Table 8-5 Current and Projected Sludge Production and Digester HRT 

Year 

Gallons of 
Sludge per MG 

of Influent 
Influent Flow 

(MGD) 
Gallons per Day 

of Sludge 

Digester 
Hydraulic 

Retention Time 
(days) 

2017 4,556 5.44 24,785 48 
2020 4,556 5.82 26,516 45 
2025 4,556 6.52 29,705 40 
2030 4,556 7.32 33,350 36 

 

Anaerobic digestion of sludge is dependent on both temperature and HRT. Metcalf and Eddy 
recommend an HRT of range of 10 to 28 days depending on the temperature. Per the above table, 
the WWTP has capacity to digest sludge through 2030 without redundancy. The digesters are 
capable of producing an average of 69,930 ft3 of gas per day (cfd). 

Anaerobic digestion of the sludge provides for a reduction in the volume of sludge that requires 
dewatering. Table 8-6 provides a summary of the current and projected volumes of sludge from the 
digesters. 

Table 8-6 Current and Projected Digested Sludge Production 

Year 

Gallons of 
Digested 

Sludge per MG 
of Influent 

Influent Flow 
(MGD) 

Gallons per Day 
of Digested 

Sludge 
Digested Sludge 

Flow (gpm) 

2017 4,267 5.44 23,212 16 
2020 4,267 5.82 24,834 17 
2025 4,267 6.52 27,821 19 
2030 4,267 7.32 31,234 22 

The District will evaluate adding two additional digesters to the sludge treatment system for 
additional treatment capacity and redundancy. 

8.9 Sludge Dewatering and Disposal 

When the digested solids are discharged from the secondary digester, they are directed to the 
dewatering facility. The dewatering facility includes digested sludge pumps, flocculation tank, 
screw press, and dewatered solids conveyor. Capacities are listed in Table 8-7. 

Table 8-7 Sludge Dewatering Capacities 

 Component Capacity 

Sludge Pumps (2 total) 40-140 gpm each 

Screw Press (Liquid)  54 gpm (@ 1.2% solids) 

Screw Press (Dry)  620 lbs. per hour 

Solids Conveyor 1,350 lbs. per hour 
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Based on the projected flows from the digester in Section 8.8, the dewatering facility has adequate 
capacity to dewater the sludge through 2030. However, with only one screw press, there is a lack of 
redundancy. The District will evaluate adding an additional screw press to increase capacity and 
provide redundancy. 

When the solids are discharged from the dewatering facility, they are collected and deposited to two 
lined sludge storage basins.  These two basins were formerly sludge drying beds. The plant also has 
eleven other sludge drying beds that are unlined and not used. The dried sludge is land applied as a 
soil amendment to approximately 125 acres of agricultural land for final disposal. As sludge 
production increases over time, NORSD will either need to change operations or line more of the 
existing sludge beds to create additional sludge storage basins.  Changing the operations in handling 
sludge could include such ideas as having a composter haul it off, or additional land application.   

8.10 Effluent Storage 

The secondary effluent from the secondary splitter box can be distributed into four unlined storage 
ponds, two of which are normally used for effluent storage and the other two are used for 
emergency bypass storage.  Each storage pond occupies approximately 32.5 acre and is 15 feet 
deep.  The storage ponds are shown in Figure 2-5. 

Per the water balance in Appendix C, the WWTP has sufficient effluent storage for flows up to 
7.50 MGD. Not accounting for any irrigation, percolation or evaporation, Ponds 1 and 3 have a 
storage capacity of 764 acre-feet or the equivalent of 33 days storage of an influent flow of 7.5 
MGD.  At 12 MGD with no irrigation use, percolation or evaporation, Ponds 1, 2 & 3 have a 
capacity of 1126 acre-feet or 30 days of storage. Regular use of the effluent for irrigation decreases 
the amount of water in the storage ponds and thereby provides additional storage capacity.  

8.11 Effluent Disposal 

The effluent is put to beneficial reuse irrigating 2,500 acres of permitted farmland, of which 1,860 
acres is owned by Sill Properties, Inc. and the remaining by NORSD. The reclaimed water is 
delivered to the reclamation areas via four source connections, two of which utilize gravity flow and 
two utilize pump stations. 

Currently, there is sufficient land to dispose of flows up to 7.50 MGD per the water balance in 
Appendix C. 

8.12 Cogeneration 

The District has a cogeneration facility (cogen) to provide electricity for the WWTP and heat for the 
digesters; however, the electrical generation system is currently inoperable.  When operating, the 
cogen produces electrical power using digester gas fueled microturbines driving electric generators. 
Hot exhaust gas from the microturbines passes through a heat exchanger. The hot water from the 
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heat exchanger flows through a water circulating loop to the sludge heat exchangers on the 
digesters. The water returns and is reheated and recycled back through the sludge heat exchangers. 
The sludge heat exchangers then transfer heat to the sludge.  

The District also has a boiler that was installed when the plant was originally constructed. The 
boiler heat capacity was originally specified at 1.5 million Btus per hour (MMBtu/hr.). A pump 
circulates hot water from the boiler through the sludge and back to the boiler to reheat the water. 
The hot water pump is rated at 140 gpm.  

The microturbines are not operating so digester gas is currently used in the boiler and the excess 
disposed of by flaring. The District will evaluate increasing the capacity of the system as part of the 
WWTP expansion. 
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Section 9 
Recommended Collection System Improvements 

9.1 Cost Estimate Introduction 

The following sections discuss recommended improvements to the collection system. To meet the 
needs of future growth beyond 2020, additional capacity is needed. This can be accomplished by 
constructing additional facilities within the District’s SOI. These additional facilities include 
additional gravity sewers, lift stations, and force mains as well as replacement of deficient areas of 
the collection system.  

The costs presented are based on prices in effect in January 2018. To escalate the cost to a future 
date, the Construction Cost Index published by Engineering News Record or similar indices should 
be used.  For future reference, the January 2018 Engineering News Record Construction Cost Index 
is 10878. It is important to note that these costs were prepared for budgetary purposes only. The 
scope of work for each phase and the associated costs presented are based on conceptual level 
estimates and limited information, and are subject to change after more detailed engineering is 
completed and each project is better defined.  For this reason a  25 percent contingency is added to 
the cost opinion for construction. 

9.2 Items Not Included 

Maintenance of existing District facilities, such as replacement of existing pumps or equipment, is 
not included in the recommended improvements as this work is perpetual and should be budgeted 
separate from capital improvements. Maintenance also includes replacement of existing sewer 
laterals and pipeline repair/replacement. 

9.3 Parallel Outfall Sewer  

Table 9-1 shows a summary cost opinion for the Parallel Trunk Sewer in 2018 dollars. The trunk 
sewer could be constructed in phases and the table shows cost opinions for four9-1 phases of trunk 
sewer construction. A detailed cost opinion for the Parallel Trunk Sewer is included in the 
Appendix D. 
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Table 9-1 
Parallel Trunk Sewer Construction Phasing and Cost Opinions 

Year 

 

Parallel Trunk Sewer Reach 

Construction 

Cost 

(2018 $) 

2035 Norris Road—Begin Outfall Sewer to Renfro Rd $         33.6

2045 Santa Fe Way—Norris Rd at Renfro Rd to 7th Std Rd $         18.2

2055 7th Standard Road—Santa Fe Way to Shafter Ave $         34.7

2060 7th Standard Road—Shafter Ave to WWTP $         26.3

  $       112.8

 

9.4 Interceptor Sewers 

Construction of the interceptor sewers is to be the responsibility of the developers. However, the 
construction cost opinion for the 10 interceptor sewers including lift stations is $158M in 2018 
dollars. A detailed cost opinion for the interceptor sewers is included in Appendix E. As 
development progresses, the District will investigate and make a determination if any existing 
interceptor sewers are potential options in lieu of proposed interceptor sewers with lift stations in 
this and future master sewer plans. 

9.5 Norris Road Sewer Replacement 

The Norris Road Sewer conveys sewage west of Airport Drive and east of Pegasus Drive. The 
hydraulic model indicates that sections of the existing pipeline experience peak flows that greatly 
exceed (i.e. over 200%) of its capacity. Installation of an 18-inch diameter pipeline at these same 
locations results in unpressurized flow. Table 9-2 includes a construction cost estimate to build this 
improvement.  
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Table 9-2 

Construction Cost Estimate for Proposed Norris Road Sewer Improvements 

No. Description Qty. Unit Unit Cost Cost 

1 Mobilization/Demobilization 1 LS $25,600.00  $25,600 

2 Temporary Traffic Control 1 LS $15,000.00  $15,000 

3 Trenching & Backfill 3,200 CY $10.00  $32,000 

4 Asphalt Concrete 335 TN $95.00  $31,825 

5 Aggregate Base 220 CY $45.00  $9,900 

6 18-inch PVC Sewer 2,950 LF $108.00  $318,600 

7 Manhole 6 EA $5,000.00  $30,000 

8 Bypass Pumping 3 EA $15,000.00  $45,000 

9 Sewer Tie-In 3 EA $10,000.00  $30,000 

10 Construction Contingency 25%     $134,500 

Subtotal $672,400 

Engineering 12% $80,700 

Construction Management  10% $67,200 

Total $820,300 

9.6 Collection System Improvements 

Sags in the existing collection system decrease hydraulic capacity and make maintenance more 
difficult for District staff. Table 9-3 provides a construction cost estimate for the more critical 
identified sag sections previously described. Although the cost estimate is presented as single table, 
this work does not necessarily have to be done as a single project.  

Table 9-3 

Construction Cost Estimate for Collection System Improvements 

No. Description Qty. Unit Unit Cost Cost 

1 Mobilization/Demobilization 1 LS $4,100.00  $4,100 

2 Temporary Traffic Control 2 EA $5,000.00  $10,000 

3 Trenching & Backfill 262 CY $10.00  $2,620 

4 Asphalt Concrete 28 TN $95.00  $2,660 

5 Aggregate Base 18 CY $45.00  $810 

6 8-inch PVC Sewer 207 LF $56.00  $11,592 

7 21-inch PVC Sewer 35 LF $147.00  $5,145 

8 Bypass Pumping 2 EA $15,000.00  $30,000 

9 Sewer Tie-In 2 EA $10,000.00  $20,000 

10 Construction Contingency 25%     $21,700 

Subtotal $108,600 

Engineering 15% $16,300 

Construction Management  10% $10,900 

Total $135,800 
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Section 10                                                                 
Planned WWTP Expansion and Recommended WWTP 
Improvements 

10.1 Background Assumptions for Expansion of the WWTP 

As noted in Section 8, the current WWTP is designed and permitted to treat an average daily flow 
of 7.5 MGD.  As discussed in Sections 5 through 7 above, the full build-out of the NORSD service 
area will produce roughly 27.6 MGD of sewage daily, which includes only 3.0 MGD from Shafter.  
Just as the collection system must be planned for this eventual flow, the WWTP must also be 
planned to treat this flow as well.  The rate payers within NORSD currently fund treatment of the 
wastewater to undisinfected secondary standards as regulated by the RWQCB.  Currently the 
effluent limits are 40 mg/L for both BOD5 and TSS.  It is assumed that any expansion of the 
capacity of the treatment plant funded by the rate payers or connection fees will be to this same 
water quality standard.   

Given the passing of the Groundwater Sustainability Act by the State of California in 2014, 
wastewater effluent is a marketable commodity that can be used to recharge groundwater, if the 
effluent is of sufficient quality.  For NORSD’s effluent to be put to higher use such as recharging 
groundwater or irrigation of food crops, tertiary treatment and disinfection will likely be required.  
Costs for these additional treatment processes are not considered in this Master Plan.  It is assumed 
that the cost to implement this additional treatment would be borne by the end user/ purchaser of the 
water.  Their purchase cost would also cover the additional operations and maintenance costs 
involved in treating the effluent to the higher level. 

10.2 Master Expansion Plan for WWTP 

Figures 10-1 through 10-4 present conceptual layouts of each stage of expansion of the WWTP 
with facilities to treat an ultimate average daily flow of 30 MGD, which is roughly the flow 
estimated for full build-out of the service area.  The expansions include the incorporation of an 
activated sludge process in addition to primary and secondary clarification.  Solids handling 
requires an expansion in the capacity of digestion and dewatering.  

Treatment capacity is assumed to expand in multiples of approximately 6 MGD as flows increase.  
Thus, the first expansion of the plant would result in a capacity of 12 MGD.  For the purpose of this 
Master Plan, the incremental expansions are to 12 MGD, 18 MGD, 24 MGD and then 30 MGD.  
The conceptual layouts of these WWTP expansions are shown as follows: Figure 10-1 (12 MGD), 
Figure 10-2 (18 MGD), Figure 10-3 (24 MGD), and Figure 10-4 (30 MGD). 
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10.3 Cost Estimate Introduction 

The following sections discuss recommended improvements at the WWTP within the time period of 
this Master Plan Update. As noted in Section 8, the average daily influent flow at the plant is 
expected to exceed 6 MGD or 80 percent of the permitted capacity around 2022.  To meet the needs 
of this anticipated growth, additional treatment capacity is needed. This will be accomplished by 
constructing additional facilities at the WWTP. These additional facilities include additional grit 
removal, additional primary clarifiers, replacement of the trickling filter with an activated sludge 
treatment system, additional secondary clarifier(s), additional screw press, additional digesters, and 
possible replacement of the cogeneration plant. This expansion will only become necessary once 
average daily flow exceeds 80% of the permitted capacity. In the meantime, due to higher BOD5 
loading than was designed, the plant is challenged to maintain effluent water quality to 40 mg/L 
BOD5 or less.  Along with improvements to the trickling filter, NORSD may consider the addition 
of a solids contact channel for additional BOD5 removal until such time when an activated sludge 
system can be added. 

The costs presented are based on prices in effect in January 2018. To escalate the cost to a future 
date, the Construction Cost Index published by Engineering News Record or similar indices should 
be used. It is important to note that these costs were prepared for budgetary purposes only. The 
scope of work for each phase and the associated costs presented are based on preliminary estimates 
and limited information, and are subject to change after more detailed engineering is completed and 
each project is better defined.  For this reason, a contingency of 25% is included with each estimate. 

Figure 7-1 provides a preliminary layout identifying the locations of the recommended WWTP 
upgrades needed for expanding the plant capacity to 12 MGD. Figure 7-5 shows a preliminary 
process flow diagram for the WWTP upgrade to 12 MGD. 

10.4 Items Not Included 

Maintenance of existing WWTP facilities is not included in the recommended improvements as this 
work is perpetual and should be budgeted separate from capital improvements.  Funding for 
maintenance activities at the WWTP is from the collection of annual rates from customers. 
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10.5 New Plant Workshop Facility 

The plant staff is currently in need of a workshop area for minor repairs to equipment as well as 
spare parts and equipment storage.  A preliminary location is included in Figure 10-1. 

The shop would measure approximately 144 feet by 40 feet and provide over 5,000 sq. ft. of 
workspace, additional offices, and storage. The building will have a concrete slab, metal stud 
framing, bridge crane, and a metal deck roof. As part of the expansion to 12 MGD, Table 10-2 
provides a cost estimate to construct the new workshop. 

10.6 Headworks Improvements 

With the expansion of the WWTP to 12 MGD, the capacity of the headworks will need to be 
expanded.  The headworks currently have a firm hydraulic capacity of 13.2 MGD which is limited 
by the influent pump station.  The capacity of the influent pumps must be increased to 
accommodate the increase in peak flow. 

The existing grit removal system has a maximum flow capacity of 12 MGD.  With the increase in 
flow, a second grit system would need to be added to handle the peak flows. Cost for the headworks 
and grit expansions are included in Tables 10-2 and 10-3. 

10.7 Additional Primary Clarifiers  

The District will need to begin planning to construct additional primary clarification capacity when 
flows start to exceed 6.0 MGD. The District needs to add redundancy to the primary clarification 
system.  

Therefore, the District will plan for two additional primary clarifiers. One new additional primary 
clarifier will be identical in size and operation to the existing primary clarifier with a 100-ft 
diameter and 12-ft side water depth at the tank walls. Construction will include new scrapers and 
scum baffles as well as all other required appurtenances. The targeted detention time at ADF will be 
2-hours. The existing secondary clarifier will be converted into a primary clarifier to provide the 
needed redundancy.  Table 10-2 provides an estimate to construct the primary clarifiers. 

10.8 Waste Activated Sludge Treatment System  

Expansion of the capacity at the WWTP will require additional waste activated treatment. Rather 
than expand the existing trickling filter attached growth treatment system, the District is concerned 
with more stringent nitrogen effluent limits in the future and would prefer to replace it with a 
suspended growth treatment system to improve BOD reduction and facilitate nitrogen removal. 
Nitrogen removal will likely drive future waste discharge requirements.  

With the existing trickling filter in place, three aerated basins would be constructed that include 
anoxic zones for nitrogen reduction. Ancillary facilities include recycle pumps and blowers. Each of 
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the three basins are assumed to measure 312 feet long by 45 feet wide by 18 feet deep and be 
constructed of reinforced concrete. Recycle pumps and blowers would be housed in a separate 
building to protect them from the elements and mitigate sound.  

At the District’s option, the trickling filter can physically remain in place until such time as a fourth 
primary clarifier needs to be added to the plant. Costs for the waste activated sludge treatment 
system are included in Tables 10-2 and 10-3. 

10.9 Additional Secondary Clarifiers  

To provide settling capacity for sludge removal, 3 secondary clarifiers would be constructed. The 
secondary clarifiers would provide increased settling capacity as well as redundancy to the system. 

The secondary clarifiers would be similar to the existing size and operation of the existing 
secondary clarifier. Dimensions are assumed to be 120-ft diameter and 12-ft side water depth at the 
tank walls. Construction would include scrapers and scum baffles as well as all other required 
appurtenances. Costs for the secondary clarifiers are included in Tables 10-2 and 10-3.  

10.10 Additional Digesters & Solids Handling 

As flows to the plant increase as well as the addition of an activated sludge process, the increase in 
sludge produced will require additional treatment and solids handling capacity. This plan assumes 
that the District will continue to anaerobically digest the sludge and harvest the biogas for beneficial 
use on the site.  

For the WWTP expansion to 12 MGD, the District would construct a waste activated sludge (WAS) 
thickening facility. They would also expand the existing anaerobic treatment capacity by adding a 
primary digester with a fixed roof and a secondary digester with a floating cover for gas storage. 
The District would also convert the existing digesters into sludge holding tanks as part of the solids 
handling process. Each of the new digesters would have a capacity of 500,000 gallons.  The 
digesters would be equipped with mixing equipment, heat exchangers, and pumps.  

With the expansion to 12 MGD and the addition of the activated sludge process, at least one and 
possibly two screw presses will need to be added for dewatering the digested sludge. The District 
currently operates a single screw press for dewatering digested solids.  

This plan assumes the installation of a second screw press to operate in parallel with the current 
screw press. The screw press is assumed to be an identical model to the existing one. The screw 
press will also require a new flocculation tank and conveyor. 

For the foreseeable future, the sludge storage basins used for storing dewatered, digested sludge will 
not be expanded.  With the increase in solids production, the District will need to incorporate either 
regular haul off or increased land application of the biosolids rather than storing the solids on site. 
Costs for these new facilities are included in Tables 10-2 and 10-3. 
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10.11 Cogeneration Improvements 

Currently, the micro turbines are not operable so the District is using the gas in the boiler as well as 
flaring the excess. The boiler provides heat to the digesters to increase the production of biogas and 
improve the reduction of volatile suspended solids in the sludge. Currently, the digesters produce an 
average of 50,000 cfd of biogas. When completed, the expansion of the anaerobic digesters would 
provide an average of 100,000 cfd of biogas. 

The additional biogas will be utilized to provide heat to the new digesters. The gas conditioning 
facilities will need to be expanded to clean the additional gas. This plan assumes the removal of the 
microturbines and installation of two (2) new boilers to convert the biogas into heat for the digester 
facilities. Hot water pumps will also be added.  

10.12 Solar 

In order to generate additional energy and reduce power costs for the WWTP, the District could 
consider installation of solar panels on unused parcels at the WWTP. According to a technical 
report titled “Land-Use Requirements for Solar Plants in the United States” by the National 
Renewable Energy Laboratory, the production of one megawatt (MW) requires approximately 8 
acres of solar panels. The power produced could be used to offset the plant’s electricity use. 

The District would evaluate either purchasing nearby desert land to construct solar panels and/or 
install floating solar panels on the effluent storage ponds. 
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10.13 Summary of Planned Expansion 

Table 10-1 summarizes the new facilities for each planned expansion. 

Table 10-1 

NORSD WWTP Expansion Summary 

Existing Expansion to 

7.5 MGD 12 MGD 
18 

MGD 
24 

MGD 30 MGD 

Year 2018 2022       

Process / Equipment           

Headworks Channels & Screens 2 2 4 4 5

Headworks Pumping Capacity w/ largest out 
of service 

13.2 
MGD 21 MGD

33 
MGD

44 
MGD 55 MGD

Grit Removal Capacity 12 MGD 24 MGD
36 

MGD
48 

MGD 48 MGD

Primary Clarifiers 1 2 3 4 4

Trickling Filter 1 0 0 0 0

Aeration Basins 0 3 4 6 8

Blowers 0 3 4 6 8

Secondary Clarifiers 1 3 4 6 7

Digesters 2 2 3 4 6

Sludge Holding Tanks 0 2 2 2 2

Screw Presses 1 2 3 4 5
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Table 10-2 

NORSD WWTP 12 MGD Expansion Cost Summary 

No.  Description  Qty.  Unit  Unit Cost  Cost 

1  Mobilization/Demobilization  1  LS   $    2,703,000    $   2,703,000 

2  New Headworks Pumps Inc. Electrical  1  LS   $        650,000    $       650,000 

3  Grit Facility  2  LS   $        625,000    $   1,250,000 

4  Primary Clarifier  1  LS   $    6,250,000    $   6,250,000 

5 
Convert Existing Secondary Clarifier 
to Primary  1  EA   $       185,000    $       185,000 

6  3 Aeration Basins Inc. Electrical  3  EA   $    2,650,000    $   7,950,000 

7  Blowers and Building  1  LS   $    1,700,000    $   1,700,000 

8  3 Secondary Clarifiers  3  EA   $    6,250,000    $ 18,750,000 

9  WAS Thickening  1  LS   $    1,500,000    $   1,500,000 

10  Screw Press  1  LS   $    1,861,000    $   1,861,000 

11  Primary Digester  1  EA   $    4,375,000    $   4,375,000 

12  Secondary Digester  1  EA   $    5,000,000    $   5,000,000 

13  Cogeneration Improvements  1  EA   $    1,000,000    $   1,000,000 

14  Electrical Bldgs  800  SF   $                  45    $         36,000 

15  Workshop  5,760  SF   $                  45    $       259,200 

16  Office  2,500  SF   $                  45    $       112,500 

17  Grading/Paving  1  LS   $       800,000    $       800,000 

18  Yard Piping  1  LS   $    1,000,000    $   1,000,000 

19  Electrical  1  LS   $        750,000    $       750,000 

20  Instrumentation & SCADA  1  LS   $        625,000    $       625,000 

Subtotal   $ 56,757,000 

Contingency (25%)   $ 14,189,000 

Engineering (15%)   $  8,514,000 

Construction Management (10%)   $   5,676,000 

Total   $ 85,136,000 
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Table 10-3 

NORSD WWTP 18 MGD Expansion Cost Summary 

No.  Description  Qty.  Unit  Unit Cost  Cost 

1  Mobilization/Demobilization  1  LS   $     1,524,000    $   1,524,000 

2  Headworks and Grit Facility  1  LS   $     4,945,000    $   4,945,000 

3  Aeration Basin  1  EA   $     2,650,000    $   2,650,000 

4  Blower  1  LS   $        400,000    $       400,000 

5  Secondary Clarifier  1  EA   $     6,250,000    $   6,250,000 

6  WAS Thickening  1  LS   $     1,500,000    $   1,500,000 

7  Screw Press  1  LS   $     1,861,000    $   1,861,000 

8  Primary Digester  1  EA   $     4,375,000    $   4,375,000 

9  Secondary Digester  1  EA   $     5,000,000    $   5,000,000 

10 
Convert 2 Digesters to Sludge Holding 
Tanks  1  EA   $        500,000    $       500,000 

11  Grading/Paving  1  LS   $        625,000    $       625,000 

12  Yard Piping  1  LS   $     1,000,000    $   1,000,000 

13  Electrical  1  LS   $        750,000    $       750,000 

14  Instrumentation & SCADA  1  LS   $        625,000    $       625,000 

Subtotal   $ 32,005,000 

Contingency (25%)   $   8,001,000 

Engineering (15%)   $   4,801,000 

Construction Management (10%)   $   3,201,000 

Total   $ 48,008,000 
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COOPERATIVE AGREEMENT BETWEEN THE CITY OF SHAFTER AND NORTH OF 
RIVER SANITARY DISTRICT REGARDING SEWER CAPACITY 

This COOPERATIVE AGREEMENT ("Agreement") by and between CITY OF SHAFTER, a municipal 
corporation ("SHAFTER") and NORTH OF RIVER SANITARY DISTRICT NO. 1, a special district of 
the State of California ("NORSD") is made and entered into as of the 1 7~ay of Ml(.Y'"'"JJ , 2015 ("Effective 
Date"). SHAFTER and NORSD are sometimes individually referred to as "Party" and collectively as 
"Parties." 

1. RECITALS 

I. I WHEREAS, SHAFTER and NORSD are owners of a sewage treatment plant and sewage 
collection facilities ("Sewer Facilities") as described in a Joint Powers Agreement ("JPA'') dated February 
6, 1990;and 

1.2 WHEREAS, the JPA outlines NORSD's and SHAFTER's designated sewer capacity in 
each of the Sewer Facilities and their share of costs related to improvements to the Sewer Facilities; and 

1.3 WHEREAS, in October 2006, NORSD installed a ferric chloride chemical feeding system 
to the Sewer Facilities and, in January 2008, installed a polymer feed system. NORSD has also made other 
historical improvements to the Sewer Facilities for which NORSD and SHAFTER must pay their 
proportionate share of the cost as provided under the JPA. NORSD has incurred a total cost of seven million, 
ninety nine thousand, nine hundred twenty one dollars and seventy cents ($7,099,921.70) for these 
improvements (collectively " Improvements") as of the Effective Date and has delivered to SHAFTER an 
invoice with supporting documentation for payment ofSHAFTER's share of the costs for the Improvements 
in the amount of two million. three hundred forty two thousand, nine hundred seventy four dollars and 
sixteen cents ($2.342,974.16); and 

1.4 WHEREAS, the Improvements increased the total sewer capacity for the sewage treatment 
plant from 5.5 to 7.5 million gallons per day ("MGD"), which is allocated under the JPA as follows: one­
third (1 /3 or 2.5 MGD) to SHAFTER and two-thirds (2/3 or 5 MGD) to NORSD; and 

1.5 WHEREAS, SHAFTER currently utilizes approximately 1.3 MGD and NORSD utilizes 
4.2 MGD of the sewage treatment plant capacity; and 

1.6 WHEREAS, on August 13, 2009, the Central Valley Regional Water Quality Control 
Board adopted a new Waste Discharge Requirements Permit ("WDR Permit") for the sewage treatment 
plant through Order No. R5-2009-0088, recognizing the newly increased capacity; and 

I. 7 WHEREAS, at present, SHAFTER does not have adequate sewer collection facilities to 
serve certain new residential developments and NORSD may not have adequate sewage treatment plant 
capacity sufficient to handle the anticipated growth in its service area beyond five (5) years; and 

1.8 WHEREAS, although the Parties have considered a number of expensive solutions to 
manage this situation they have agreed in principle to cooperate and share costs, in accordance with the 
JPA, to line the ponds at the sewer treatment plant, if ultimately required by the State, as an interim solution 
to defer the cost of new plant construction and to allow the Parties to build reserves, better utilize their 
existing assets, and reduce eventual financing costs; and 

1.9 WHEREAS, SHAFTER now desires to pay NORSD its share of the costs for the 
installation of the Improvements and to lease a portion of NORSD's excess sewer collection capacity for 
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its residential developments. SHAFTER will permit NORSD to utilize SHAFTER's excess sewer treatment 
capacity. No new master sewer plan or associated fee study is expected to be required as a result of this 
Agreement; and 

I. I 0 WHEREAS, the JPA authorizes the Parties to enter into this Agreement. The parties to the 
JPA met on December 15, 2014 for a Technical Advisory Committee meeting to discuss this Agreement, 
at which time the County of Kern expressed no opposition to this Agreement. 

NOW, THEREFORE, in consideration of the above recitals and the mutual covenants hereinafter 
contained and for good and valuable consideration, the receipt of which is hereby acknowledged, the Parties 
agree as follows: 

2. TERMS OF AGREEMENT 

2.1 Incorporation of Recitals. The Parties hereby affirm the facts set forth in the Recitals above. 
Said Recitals are incorporated into this Agreement by this reference. 

2.2 Improvements. SHAFTER shall participate in the costs of the Improvements, and all 
current and future improvements to the Sewer Facilities, according to its one-third (1 /3) share as provided 
under the JPA. In exchange, SHAFTER shall be allocated its full one-third (I /3) share in the additional 
sewer treatment plant capacity as provided under the JPA. The new sewer treatment plant capacity is 
estimated at 7.5 MGD. As a result, SHAFTER shall possess rights to 2.5 MGD and NORSD shall possess 
rights to 5.0 MGD of the capacity of the sewer treatment plant. The purpose of this section 2.2 is to confirm 
the Parties' understanding of the JPA rather than create any new or different obligation or interpretation 
under the JPA. 

2.2. l SHAFTER acknowledges receipt of NORSD's invoice in the amount of two 
million, three hundred forty two thousand, nine hundred seventy four dollars and sixteen cents dollars 
($2,342,97 4.16), and a record of al I direct costs associated with that invoice, constituting SHAFTER' s one­
third (I /3) share of the cost of the Improvements incurred by NORSD prior to the Effective Date. Payment 
of this sum by SHAFTER to NORSD does not relieve SHAFTER of its ongoing obligation under the JPA 
to participate in the improvement costs for the Sewer Facilities. The purpose of this payment is to bring 
current SHAFTER's obligation to pay (and NORSD's obligation to invoice) its proportionate share of the 
improvement costs for the Sewer Facilities as required under the JPA. The JPA will continue to govern 
SHAFTER' s obligation to participate in those costs arising after the Effective Date. 

2.2.2 SHAFTER shal l pay said invoice in full within thirty (30) days following the 
Effective Date. 

2.3 WDR Permit. SHAFTER and NORSD will continue to work diligently and cooperatively 
under the JPA to ensure compliance with the WDR Permit for the sewage treatment plant, issued on August 
13, 2009 by the Central Valley Regional Water Quality Control Board through Order No. R5-2009-0088. 
Particularly, the Parties will monitor the need to address possible nitrogen contamination closely, although 
presently it is understood that the treatment plant's discharge is not affecting surrounding nitrogen levels. 

2.4 Sewer Collection Capacity. 

2.4.1 NORSD shall lease to SHAFTER the right to utilize up to 0.5 MGD of 
NORSD's excess sewer collection capacity in the pipeline between the point of connection west of the 
BNSF railway at Santa Fe Way and 7th Standard Road and the new residential developments north of 7th 
Standard Road and east of the Calloway Canal. The rate for such lease shall be billed monthly and based 
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on the average daily flow over the prior month measured by a meter installed pursuant to Section 2.4.2 at 
a location to be mutually agreed upon by both Parties. The daily flow, measured in thousands of gallons, 
for each day of the month will be added together and divided by the total number of days in that month. 
The resulting average daily flow (in thousands of gallons) for that month will then be multiplied by thirty 
two cents ($0.32) ('·Lease Fee") to determine the amount owed for that month beginning on the Effective 
Date of this Agreement. NORSD shall submit to SHAFTER a monthly invoice by the 15th of the month 
immediately following the month for which the average daily flow was calculated. SHAFTER shall then 
pay said invoice in full within thirty (30) days following its receipt of the invoice provided NORSD has 
provided information supporting the calculation of the average daily flow. Any amount not paid when due, 
shall bear interest at the maximum legal rate. Exhibit A, attached hereto and incorporated herein by 
reference, depicts the stretch of sewer line where SHAFTER may use NORSD's excess collection capacity. 

2.4.1.1 Annual Adjustment to Lease Fee. The Lease Fee shall be adjusted on 
an annual basis on the anniversary date of this Agreement by the same percentage as the then most recent 
increase, if any, in NORSD's sewer service charge. The annual adjustment of Lease Fee shall be made 
through official notification letter from NORSD to the SHAFTER stating the new Lease Fee. 

2.4.1.2 Responsibility for Operations and Maintenance. The Lease Fee is 
intended to cover NORSD's operations and maintenance costs for this stretch of pipeline. NORSD remains 
entirely responsible for the maintenance and operation of this stretch of pipeline and shall not seek any 
additional compensation or reimbursement from SHAFTER for this purpose. NORSD shall keep the 
pipeline in a state of good repair at all times and shall expeditiously resolve any problems with the pipeline 
at its sole cost and expense. 

2.4.2 All pipelines south of 7th Standard Road will remain the property of 
NORSD. SHAFTER's use of pipelines south of 7th Standard Road shall be metered at SHAFTER's cost. 

2.5 Sewage Treatment Plant Capacity. SHAFTER shall permit NORSD to utilize up to 0.8 
MGD of SHAFTER's excess sewage treatment plant capacity in accordance with NORSD's needs at no 
cost to NORSD. NORSD will not acquire any ownership interest in the excess capacity by its use of 
SHAFTER' s excess sewage treatment plant capacity. Should NORSD cease its use of any portion of 
SHAFTER' s excess capacity at any time while this Agreement is in force, that excess capacity shall remain 
the property of SHAFTER. 

2.6 Further Cooperation. SHAFTER and NORSD shall continue to coordinate and discuss the 
future needs of the Sewer Facilities under the JPA, and to assess and discuss the status of the borrowed 
capacity under this Agreement at least once in every twelve month period. Should the sewer treatment 
plant's average daily flows reach a combined 6.5 MGD, the Parties shall meet within forty-five ( 45) days 
to coordinate future plans for the sewer system. In addition, the Parties agree to meet within forty-five ( 45) 
days when the following occur: (I) SHAFTER has utilized 0.2 MGD ofNORSD's excess sewer collection 
capacity in the pipeline south of 7th Standard Road; (2) SHAFTER has utilized 0.4 MGD of NORSD's 
excess sewer collection capacity in the pipeline south of 7th Standard Road; (3) NORSD has utilized 0.2 
MGD of SHAFTER's excess sewer treatment plant capacity; (4) NORSD has utilized 0.4 MGD of 
SHAFTER's excess sewer treatment plant capacity; and (5) NORSD has utilized 0.6 MGD ofSHAFTER's 
excess sewer treatment plant capacity. 

2. 7 Term and Termination. This Agreement shall remain in effect as written until January I, 
2027. This Agreement may be terminated sooner, in writing, by mutual agreement of all Parties hereto. 

2.8 Party Representatives. SHAFTER hereby designates its Public Works Director, or his or 
her designee, to act as its representative for the performance of this Agreement ("SHAFTER's 
Representative"). SHAFTER ' s Representative shall have the power to act on behalf of SHAFTER for all 
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purposes under this Agreement. NORSD hereby designates its General Manager, or his or her designee, to 
act as its representative for the performance of this Agreement ("NORSD's Representative"). NORSD's 
Representative shall have full authority to represent and act on behalf of NORSD for all purposes under 
this Agreement. 

2.9 Indemnification. SHAFTER and NORSD shall defend, indemnify and hold the other Party, 
its officials, officers, employees, authorized volunteers and agents free and harmless from any and all 
claims, demands, causes of action, costs, expenses, liability, loss, damage or injury of any kind, in law or 
equity, to property or persons, including wrongful death, to the extent arising out of or incident to any 
intentional or negligent acts, errors or omissions of the indemnifying Party, its officials, officers, employees, 
authorized volunteers or agents in the performance of any activity pursuant to this Agreement, including 
and without limitation the payment of all consequential damages and reasonable attorneys' fees, expert 
witness fees and other related costs and expenses of defense. The sole exception to the indemnifying Party 's 
obligation to indemnify shall be for acts of negligence or willful misconduct of the indemnified Party, its 
officials, officers, employees, authorized volunteers or agents. This is a comparative negligence provision 
and each Party shall bear its own costs to the extent to which they are each negligent. The indemnifying 
Party shall defend, at its own cost, expense and risk, with counsel acceptable to the indemnifying Party, any 
and all such aforesaid suits, actions or other legal proceedings of every kind that may be brought or instituted 
against the indemnified Party, its officials, officers, employees, authorized volunteers and agents. The 
indemnifying Party shall pay and satisfy any judgment, award or decree that may be rendered against the 
indemnified Party, its officials, officers, employees, authorized volunteers and agents in any such suits, 
actions or other legal proceedings. Each Party's obligation to indemnify shall not be restricted to insurance 
proceeds, if any, received by SHAFTER or NORSD, their officials, officers, employees, authorized 
volunteers and agents. 

3. MISCELLANEOUS TERMS 

3.1 Amendment. This Agreement may be amended at any time by the mutual consent of the 
Parties by an instrument in writing signed by both Parties. 

3.2 Disputes. In the event that any dispute between the Parties arises under this Agreement, the 
Parties shall first attempt to resolve such dispute at the management level. If the dispute is not resolved at 
this level within a mutually acceptable period of time (not to exceed 30 calendar days from the date written 
notice of such dispute is delivered by any Party), the Parties shall attempt to resolve the dispute at the senior 
management level. If this process and the involvement of senior management does not result in resolution 
of the dispute within 45 days from the date of referral to upper management, then the dispute shall be 
referred to and finally resolved through legal proceedings. 

3.3 Construction; References; Captions. Since the Parties or their agents have participated fully 
in the preparation of this Agreement, the language of this Agreement shall be construed simply, according 
to its fair meaning, and not strictly for or against any Party. Any term referencing time, days or period for 
performance shall be deemed calendar days and not work days. The captions of the various articles and 
paragraphs are for convenience and ease of reference only, and do not define, limit, augment, or describe 
the scope, content, or intent of this Agreement. 

3.4 Entire Agreement. This Agreement constitutes the entire and integrated agreement of 
SHAFTER and NORSD with respect to the subject matter hereof and supersedes any and all prior and 
contemporaneous oral or written negotiations, representations or agreements. 

3.5 Notices. Demands and Communications Between the Parties. 

Formal notices, demands and communications between SHAFTER and NORSD shall be deemed 
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sufficiently given if: (i) by commercial overnight delivery; (ii) by messenger service for immediate 
personal delivery; or (iii) by electronic transmittal , including electronic mail and/or fax transmissions, 
subject to written verification of receipt by the receiving party. Such written notices, demands and 
communications may be sent in the same manner to such other addresses as either Party may from time to 
time designate by written notice to the other Party. 

All notices, demands and communications shall be sent, as follows: 

TO SHAFTER: 

City of Shafter 
Attn: City Manager 
336 Pacific Avenue 
Shafter, CA 93263 

Copy to: 

Best Best & Krieger LLP 
Attn: City Attorney - City of Shafter 
2855 E. Guasti Road, Suite 400 
Ontario, CA 91764 

TONORSD: 

North of River Sanitary District 
Attn: General Manager 
204 Universe A venue 
Bakersfield, CA 93308 

Copy to : 

Klein, DeNatale, Goldner, Cooper, 
Rosenlieb & Kimball, LLP 
Attn: General Counsel - NORSD 
4550 California A venue 
Second Floor. 
Bakersfield, CA 93309 
P.O. Box 11172 
Bakersfield, CA 93389-1172 

Notices shall be deemed effective upon receipt or with respect to electronic transmission, upon receipt of 
written verification from the receiving Party. 

3.6 Counterparts. This Agreement may be signed in counterparts, each of which shall 
constitute an original. 

3.7 Attorneys' Fees. Except as otherwise expressly provided herein, each Party who tiles any 
action or brings any action or proceeding against the other arising from this Agreement, seeks resolution of 
disputes pursuant to this Agreement or is made a party to any action or proceeding brought by any other 
person or governmental entity, shall bear its own costs and fees. 

3.8 Laws and Regulations. Each Party shall keep itself fully informed of and in compliance 
with all local, state and federal laws, rules and regulations in any manner affecting the performance of this 
Agreement, and shall give all notices required by law. Each Party shall be liable for all violations of such 
laws and regulations in connection with this Agreement. If either Party performs any of its obligations 
hereunder knowing that its actions are contrary to such laws, rules and regulations and without giving 
written notice to the other, the violating Party shall be solely responsible for all costs arising therefrom. The 
violating Party shall defend, indemnify and hold the other, its officials, directors, officers, employees and 
agents free and harmless, pursuant to the indemnification provisions of this Agreement, from any claim or 
liability arising out of any failure or alleged failure to comply with such laws, rules or regulations. 

3.9 Approvals. Approvals required of SHAFTER or the NORSD, or any officers, agents or 
employees of either Party, shall not be unreasonably withheld and approval or disapproval shall be given 
within a reasonable time. 

3.10 Further Actions and Instruments. Each of the Parties shall cooperate with and provide 
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reasonable assistance to the other to the extent contemplated hereunder in the performance ofall obligations 
under this Agreement and the satisfaction of the conditions of this Agreement. 

3.11 Third Party Beneficiaries. This Agreement and the performance of the Parties obligations 
hereunder are for the sole and exclusive benefit of SHAFTER and NORSD. No person or entity who or 
which is not a signatory to this Agreement shall be deemed to be benefited or intended to be benefited by 
any provision hereof, and no such person or entity shall acquire any rights or causes of action against either 
SHAFTER or NORSD hereunder as a result ofa Party's performance or non-performance of its obligations 
under this Agreement. 

3.12 Governing Law. This Agreement shall be governed by the laws of the State of California 
without regard to conflicts of laws principles. This Agreement shall be deemed to have been made in the 
County of Kem, California, regardless of the order of the signatures of the Parties affixed hereto. Any 
litigation or other legal proceedings which arise under or in connection with this Agreement shall be 
conducted in a federal or state court located within or for Kem County, California. The Parties consent to 
the personal jurisdiction and venue in federal or state court located within or for the County of Kem, 
California and hereby waive any defenses or objections thereto including defenses based on the doctrine of 
forum non conveniens. 

3. 13 Waiver. No delay or omission in the exercise of any right or remedy of a non-defaulting 
Party on any default shall impair such right or remedy or be construed as a waiver. Either Parties' consent 
or approval of any act by the other Party requiring its consent or approval shall not be deemed to waive or 
render unnecessary its consent to or approval of any subsequent act of the other Party. Any waiver by either 
Party of any default must be in writing and shall not be a waiver of any other default concerning the same 
or any other provision of this Agreement. 

3.14 Rights and Remedies are Cumulative. Except with respect to rights and remedies expressly 
declared to be exclusive in this Agreement, the rights and remedies of the Parties are cumulative and the 
exercise by either Party of one or more of such rights or remedies shall not preclude the exercise by it, at 
the same or different times, of any other rights or remedies for the same default or any other default by the 
other Party. All warranties and promises to indemnify shall survive the termination, abandonment, or 
completion of this Agreement. 

3.15 Legal Counsel. Each Party acknowledges that: (i) it has read this Agreement; (ii) it has had 
the opportunity to have this Agreement explained to it by legal counsel of its choice; (iii) it is aware of the 
content and legal effect of this Agreement; and (iv) it is not relying on any representations made by the 
other Party or any of the employees, agents, representatives, or attorneys of the other Party, except as 
expressly set forth in this Agreement. 

3.16 Severability. In the event that any one or more of the phrases, sentences, clauses, 
paragraphs, or sections contained in this Agreement shall be declared invalid or unenforceable by a valid 
judgment or decree of a court of competent jurisdiction, such invalidity or unenforceability shall not affect 
any of the remaining phrases, sentences, clauses, paragraphs, or sections of this Agreement which are 
hereby declared as severable and shall be interpreted to carry out the intent of the parties hereunder. 

3.17 Binding Effect. The terms of this Agreement shall inure to the benefit of, and shall be 
binding upon, each of the Parties and their respective successors and assigns. 

3.18 Authorized Representatives. The person or persons executing this Agreement on behalf 
SHAFTER and NORSD, as applicable, warrants and represents that he/she has the authority to execute this 
Agreement on behalf of that Party and that he/she has the authority to bind that Party to the performance of 
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its obligations hereunder. 

IN WITNESS WHEREOF, the Parties have executed this Agreement as of the dates set forth 
below. 

!SIGNATURES ON THE FOLLOWING PAGE] 
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SIGNATURE PAGE 
TO 

COOPERATIVE AGREEMENT BETWEEN THE CITY OF SHAFTER AND NORTH 
OF RIVER SANITARY DISTRICT REGARDING SEWER CAPACITY 

SHAFTER 
City of 
Shafter 

By: 2?J~ 
Scott Hurlbert, City Manager 

Dated: -~3--~'q~-U> _ _ l _~-----

APPROVED AS TO LEGAL FORM: 

BEST BEST & KRIEGER LLP 

By:_~ _ _._____P. -~-'---
Stephen P. Deitsch, City Attorney 

ATTEST: 

By: __ (!j_I 11_~ l_~ __ l_flv_ri.._l.n_,L....t_L--__ _ 
Christine Wilson, City Clerk 

NORSD 
North of River Sanitary District 

Dated: __ 3~\_Z_G_\~\_S _____ _ 

APPROVED AS TO LEGA L FORM: 

By: ~<l+--------~-6~. 1'---=~ 
General Counsel 

ATTEST: 

By: _ _ ~-~--1----+4-= · "-------­Distri~ 
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EXHIBIT A 
MAP OF SEWER COLLECTION LINE 
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Appendix B 
Waste Discharge Requirements (Order 
No. R5-2011-0011, adopted February 3, 

2011) 
 

  



 

2018 NORSD Master Sewer Plan Update   

 
 
 
 
 
 
 
 
 
 

  















































































































































































 

2018 NORSD Master Sewer Plan Update   

Appendix C 
Effluent Disposal Water Balance 
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