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Section 1 - Executive Summary 

This Master Plan addresses the Potable Water System of Santa Paula, 
as a whole and in parts, examining the existing facilities and their 
ability to adequately and reliably meet water demands now and for the 
next 20 years. Growth over the next 20 years is projected to be 
significant and substantial capital projects will be needed. A list of 
recommendations and costs for those capital facilities and upgrades are 
provided. 

The City of Santa Paula is in Ventura County, California, in the scenic 
Santa Clara River Valley, along State Highway 126, between Ventura 
and Fillmore (see Figure 1-1). The total area served is approximately 
4.5 square miles, and the topography varies from 230 feet above sea 
level near the Santa Clara River to more than 900 feet on the hillsides 
near the northeast comer of the City. Other areas served are adjacent 
unincorporated areas, such as the County jail facility on Todd Road 
and houses along Telegraph Road at the western extreme. To the 
north, the system stretches nearly to Steckel Park on the Ojai Road. 
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Figure 1-2 shows historical and projected water demands for the Santa 
Paula water system. As the graph shows, demands are expected to 
increase approximately 60 percent, from a current 5,400 acre feet per 
year to approximately 8,800 acre feet per year. 

Hydraulic Analysis- Conclusions and Recommendations 

A hydraulic model of the City's water system was developed, using 
the WaterCAD program of Haestad Methods. This program includes 
the water mains, wells, tanks, pumping stations and conditioning 
facility shown in the City's current water atlas drawings. With the 
City's help, calibration data were procured by selectively opening 
various hydrants in town, and simultaneously recording pressures and 
flows at various facilities and hydrants. These data were subsequently 
used to calibrate the model. Of particular interest was the headless 
that occurred as water moved through the conditioning facility. 

Using this hydraulic model, analyses were then performed on the 
existing system as well as various concepts for system improvements 
and expansions. Based on these analyses, various system 
improvements have been recommended. The following provides a 
summary: 

1. Few deficiencies were found in the existing system. For the 
most part, water mains, tanks, and pump stations are sized 
adequately to service the existing customers, even in many of 
the older portions of the city. "Deficiencies", where they exist, 
derive from changes in codes and standards that have occurred 
over the years, rather than from errors or omissions in the 
system design. The City is under no legal obligation to correct 
these deficiencies, but improvements are recommended to 
maintain a well-functioning system, capable of serving the fire 
flows, domestic and commercial needs of the City's customers. 
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Figure 1-2 
Projected Demand for Potable Water 

9,000 

8,500 

8,000 

7,500 
-

7,000 

6,500 

'C' 6,000 
C'IS -
Cl) 

~ 5,500 
Cl) 

~ 5,000 
I 

Cl) 

t 4,500 -
C'IS -"'C 4,000 
c: -
C'IS E 3,5oo 
Cl) 

c 3,000 -

2,500 

2,000 
--

1,500 
- --- - -

1,000 -
--

500 
- I 

0 

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 
Notes: 
1. Years 1970 to 1992 include Agricultural water demands 
2. No consumption data available for Years 1992 to 2001 . Values are assumed. 

Boyle Engineering Corporation 
PrOjected Potable Water Demand 



2. This report recommends the replacement of several water 
mains, to provide improved fire flows to schools. Additionally, 
a fire flow pump is recommended to provide better fire 
protection for the hospital, assuming that the existing structures 
will remain. 

3. Some strengthening of the City's "backbone" system is 
recommended, to provide for better reliability and operational 
flexibility, as well as to accommodate modest growth in 
demands from the existing service areas. These "backbone" 
improvements consist of: 

• New 2.0 million gallon Anderson Tank, replacing the 
existing tank, which is inadequately sized and not well 
located. 

• A new 16-inch diameter, cross-town distribution main, 
needed to improve flows from the conditioning facility 
to the Main Reservoir. 

• A new well (shown herein as "Well 12A") to provide 
redundancy to the existing Well 12. Currently, if Well 
12 were to fail during a period of high demands, 
customer service may be impacted. 

4. Should the Fagan Canyon development in the General Plan be 
constructed as planned, recommended out-of-tract 
improvements would include: 

• A new well field, sited east of the City, with two "duty" 
and one "standby" wells, each with a capacity of 1500 
to 2000 gallons per minute. This well field should also 
be designed to allow for expansion, to serve the 
demands of other anticipated developments. 
Ultimately, 5 new wells may be needed in this well 
field. 

• A well treatment/conditioning facility, located in the 
new well field, with an initial capacity of 4,500 gpm (to 
serve demands from other developments). However, in 
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a membrane-type water softening facility is used, this 
conditioning facility will likely not be required. 

• Recommended pipeline improvements in the 200-ft 
zone include: 

a. A transmission pipeline to connect the new 
wellfield and conditioning facility to the proposed 
cross-town distribution main. 

b. A larger diameter (20-inch) cross-town distribution 
mam. 

c. A pipeline to convey water from the west end of the 
cross-town distribution main to a new tank and 
pump station near the south entrance to Fagan 
Canyon. 

• A reconfigured 400-ft Zone System, to provide supply 
to the east entrance to Fagan Canyon, including: 

a. A new Terracina Pump Station. 

b. A second Cherry Hill Tank. 

c. A distribution main connecting the new Terracina 
Pump Station to the Cherry Hill Tanks. 

d. A pump station/pressure reducing station near the 
east entrance to the Fagan development. 

In addition to providing supply to the Fagan development, 
reconfiguration of the 400-ft zone system and construction of a 
new Terracina Pump Station (serving both the 400-ft and 600-
ft zones) will allow the City to remove several facilities from 
operation, including Park Street Booster P.S., Glade Booster 
P.S., View Booster P.S., Teague Tank, and Fuchsia Tank. This 
will reduce maintenance expenses. Reliability would not be 
sacrificed, because the Fagan system provides pumping, 
pipeline and storage facilities that provide alternative ways to 
serve these upper zones. Additionally, with the installation of 
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Condition Assessment 

Recycled Water System 

approximately 1200 feet of parallel main in Ojai Road, 
customers in the northern end of the 400-ft zone can be served 
from Fagan's middle zone (700-ft HWL). This will boost the 
pressure in an area that historically has experienced some 
pressure complaints. 

5. System improvements needed for other anticipated 
developments and for the construction of a possible future 
water softening facility are provided. 

An assessment of system condition was performed, including: (I) 
observation of above-grade facilities, (2) interviews with operations 
and maintenance staff, (3) review of the tank condition assessment 
study performed by Harper and Associates, and ( 4) review of dates of 
facility installation and other available records. The following 
recommendations are based on this limited assessment: 

All unlined steel water mains (primarily 2-inch and 2.5-inch) should 
be replaced. These mains were generally installed more than 70 years 
ago, and are prone to leaks and breaks due to corrosion. 

The 400-ft zone facilities should be reconfigured as previously noted. 
This will allow for the decommissioning of various tanks and pump 
stations that are problematic, or in relatively poor condition. 

Programs for the regular repair and rehabilitation of tank coatings, 
water mains, wells, meter, and other water system infrastructure. 
Suggested budgets for these programs are outlined in this report. 

To provide water supply for Fagan Canyon and other developments, a 
recycled water distribution system is essential. This system will 
receive supply from a water recycling facility that is proposed near the 
current wastewater treatment plant. The recycled water distribution 
system could serve water for irrigation purposes to the Fagan Canyon 
development, the cemetery, existing city parks and schools, and other 
users. Extensions of the system could provide water to Adams Canyon 
and East Areas 1 and 2, when and if they develop. 
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Capital Improvement Program 

All together, facility investments on the order of$45.3 million may be 
required by the year 2025. Of this amount: 

Approximately $18.7 million is recommended to correct near-term 
deficiencies and strengthen the backbone system. 

Approximately $17.9 million will be needed to replace or rehabilitate 
infrastructure. 

Approximately $8.7 million is recommended for program contingency. 

The above amounts do not include the "on-site" improvements 
directly related to serving water to Fagan Canyon and other 
developments, nor are the infrastructure costs of the proposed water 
softening facility included. 
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Section 2 - Purpose and Scope 

Now is a critical time for the City of Santa Paula to look strategically 
to the future, particularly in its planning of the water system and other 
infrastructure. Many significant changes are on the horizon, including 
large residential developments and increasing regulatory requirements 
for both water and wastewater. When these are coupled with the 
challenges of operating an aging infrastructure while meeting changes 
in customer usage, a comprehensive plan is needed. 

This is the first such plan for the City. Previous water master plans 
were developed by the company that formerly operated the City's 
system, but the water company system also included many agricultural 
customers outside the City. The last water company plan was written 
in 1993. No previous master plan for the wastewater system in known 
to exist, although, some amount of planning was certainly involved in 
the design of the City's sewer system. No previous master plan of a 
recycled water system has been undertaken. Until now, there would 
have been no reason to use recycled water in Santa Paula, but its future 
use will nearly be an imperative for the city, as a way of meeting the 
demands of an expanded city, and for addressing difficulties entailed 
with the discharge of treated wastewater. 
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Figure 2-1 
Projected Population of Santa Paula 
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Note ( 1) Based on City's General Plan 

Population and Planning 

Note ( 1) The City's 1988 General Plan estimated the population to be 
43,136 people. The 2025 population projected above is based on 3.5 
persons per household (current demographic) and 3,400 new houses 
(from Table 2- 1 ). This also includes 5% allowance for infill. 

The most significant challenge facing the City is expansion, and the 
increasing demands that will be placed on the water and other 
infrastruture systems are among many issues to be addressed. Figure 
2-1 shows the population projection used for this master plan. 
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PI 

With the development ofFagan Canyon, Adams Canyon and East 
Areas 1 and 2, significant increases in population will occur. 
For the planning of the city's utility systems, the future population is 
less important than the designation of land use. How many houses and 
apartments will be built? What square footage of 
commercial/industrial will be constructed? What acreage of parks, 
golf courses, and green belt areas will be irrigated? What are the sizes 
ofthe new schools? While the numbers of these things will change 
before everything is built, these items are more amenable to planning 
and therefore are better known than the actual numbers of people who 
will inhabit and use them. 

Table 2-1, shows the planning numbers used in this master plan for 
the estimation of demands on the water system for development 
anticipated in Santa Paula. 

Table 2-1 
annmg VI a ues U d ~ th W t M t PI se or e a er as er an 

East Areas 1 & 
2, So. Mtn. 

Fagan Adams and West Area 
In-fill Canyon Canyon 2 Total 

Single-family and court-yard 
homes + 5 percent 1,862 41 742 
Multi-family homes 
(apartments and townhouses) + 5 percent 638 0 158 
Industrial acreage + 5 percent 0 0 37 
Commercial acreage + 5 percent 10 0 61 
School acreage 0 10 0 10 
Parks, golf courses, 
greenbelts, and other irrigated 
common areas 0 3 0 179 
Total ~ 5 percent 2,523 41 1,187 

Notes: ( I) Fagan and Adams figures are based on developer' s current plans . 
(2) Figures for East Areas I and 2, South Mountain and West Area 2 are based on City's General 

Plan. 
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Issues of Concern to the City 

This Master Plan is intended to provide an improvement plan that will 
be a reliable guide in determining the funding requirements and 
schedules. Among the issues addressed by these Master Plans are: 

Expansion of Supply. With various developments that are planned, 
approximately 60 percent more supply will be needed. Most of this 
supply will take the form of new wells, but a recycled water system 
will likely also be required. Concepts for the size, location, cost and 
other features of the required facilities are outlined here, along with an 
opinion of cost. 

System reliability. To the extent that is feasible, facilities should 
have redundancies and additional capacity to accommodate 
unexpected problems. 

Facility replacement needs. These Master Plans include an 
assessment of the condition of the water system, based on various data 
that are described later. Budgets for facility replacements are included 
for the timely replacement of aging pipelines and other facilities. 

Capital improvement program cost and schedule. The need for 
new facilities has two drivers: (1) to correct hydraulic deficiencies in 
the current system, and (2) to meet the demands of new development. 
Planning-level budgets for these facilities are provided, along with 
priorities and estimated schedules or trigger points. 

Facility criteria. Criteria such as capacity, pressure, horsepower, etc., 
are provided for the preliminary planning of new and replacement 
facilities . 
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Section 3 - Design Criteria 

Planning Period 

Trigger Points 

Supply 

This section describes the criteria used for evaluating the existing 
system and analyzing modifications and proposed additions. 

The planning period for this report is through the year 2025 (a 20-year 
period is typical for master planning of facilities). 

The term "trigger points" is used herein to schedule proposed 
improvements and associated costs to identifiable events or conditions 
such as demand level, percent of capacity, or a similar measurable 
parameter. In most cases, this is in lieu of an estimated year because 
experience has shown that time alone is not the governing factor. The 
rate of development, growth, and thus the timing for additional water 
system capital improvements or operational changes may vary. 

All of the City's supply of water comes from wells that pump from the 
Santa Paula Groundwater Basin. The Santa Clara River, Santa Paula 
Creek, and other local streams provide recharge to the basin. The 
basin is adjudicated, and the City' s allocation is currently limited to 
5,412 acre-ft/year. Additionally, the City has rights to a 500 acre­
ft/year of surface water from Santa Paula Creek. Based on a current 
agreement, this surface water is traded to Canyon Irrigation Company 
for additional groundwater pumping rights. This avoids the necessity 
to treat the water in accordance with the Surface Water Treatment 
Rule. 

The City of Santa Paula currently runs 5 wells, Well 1-B, 11 , 12, 13 
and 14. Wells 11, 13 and 14 pump into the Steckel Conditioning 
Facility which removes dissolved iron and manganese from the water 
before discharging into the water system. Well 1-B is used as a stand­
by unit and is manually operated when tank levels begin to drop. Well 
12 is located on the east end of the city and has its own iron and 
manganese removal facility on-site. Well 11 , 13 and 14 cannot run at 
the same time; either Well 1 1 and 13 will operate at the same time, or 
Well 14, in conjunction with Wells 1B and 12. 

If the City is to grow significantly, additional sources of water will 
need to be procured. The subject of future water supply is also 
discussed in some detail in Section 5. 
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Peaking Factors 

Fire Flows 

"Peaking factors" are ratios that relate the Average Day Demands to 
the higher Maximum Day or Peak Hour Demands. Several 
definitions: 

Average Day 
Demand (ADD) = 

Maximum Day 
Demand (MDD)= 

Peak Hour 
Demand = 

The yearly use divided by 365 days. On most 
days, consumption will be considerably above 
or below this figure. It may be expressed for an 
individual user or for a system, generally as 
gallons per minute (gpm). 

The maximum usage expected on any day 
(typically late summer). The peaking factor for 
MDD is simply the ratio ofMDD/ADD. 

The maximum usage expected during the 
highest demand hour of the maximum demand 
day. The peaking factor for peak hour is simply 
the ratio of the peak hour demand to MDD. 

Peaking factors were generally derived for the potable water system as 
a whole and not by individual zones because there were generally 
insignificant differences. Since no hourly data was available for the 
maximum day, hourly data from 9/3 - 9/4 2004 was used to determine 
the peaking factor. 

Existing and projected future demands were calculated for each area of 
the City, based on billing (consumption) records and production 
records, as discussed in greater detail in Section 5. 

Fire flow requirements for the City within the city limits are based on 
the requirements of the Santa Paula Fire Department. Outside the city 
limits, Ventura County Fire Department has jurisdiction. Generally, 
these fire flows are derived on state codes and national standards. 

The pressure of 20-psi minimum is used to ensure a positive pressure 
during required flow. During a fire, a fire engine may pump water out 
of a fire hydrant to pump into hoses or a fire sprinkler system. If it 
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draws the pressure down to a vacuum, major damage can be done to 
the system. 

The fire flow requirements for the State Fire Code for non-rated 
buildings are listed in Table 3-1. 
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Table 3-1 
M" . R . d F" Fl d Fl D f f B "ld" Immum eqmre Ire ow an ow ura 100 or Ul mgs 

Fire Flow (gallons Flow Duration 
Fire Area (sf) per minute) (hours) 
0 - 3,600 1,500 
3,601 - 4,800 1,750 
4,801 - 6,200 2,000 2 
6,201 - 7,700 2,250 

-
7,701 - 9,400 2,500 
9,401- 11 ,300 2,750 
11 ,301 - 13,400 3,000 
13,401 - 15,600 3,250 

3 
15,601- 18,000 3,500 
18,001 - 20,600 3,750 
20,601 - 23,300 4,000 

23,301 - 26,300 4,250 

26,301 - 29,300 4,500 4 

29,301 - 32,600 4,750 

32,601 - 36,000 5,000 

Fire flows are to be under conditions of at least 20 psi residual 
pressure at the tire hydrant. The fire flows are modeled under 
Maximum Day Demand conditions and gravity flow from the reservoir 
serving a site. This means that all pump stations are assumed to be off 
and reservoir storage is assumed down to the minimum regulatory 
storage level (see Section 7). 

Fire storage in the storage tanks for each pressure zone was based on 
the highest estimated fire flow requirement for existing and planned 
development within the pressure zone. Only one tire flow event (the 
highest in a zone) is assumed for each zone. Table 3-2 summarizes 
the fire flow requirements for the existing zones. 
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Modeling Parameters 

Table 3-2 
F" Fl 1re ows, D f d St ura 1on, an orage 

Zone Flow Duration Storage Large Structures 

200-ft Zone 5000 5 hours 1.5 MG K-Mart Rite Aid 
gpm High School 

400-ft Zone 4000 4 hours l.OMG Thelma Bedell 
East gpm School 
400-ft Zone 1250 2 hours 0.15 None 
West gpm MG 
600-ft Zone 4000 4 hours l.OMG Hospital 

gpm 
900-ft Zone 1250 2 hours 0.15 None 

gpm MG 

Modeling of the existing and proposed future potable water 
distribution systems requires consistency in the use of the various 
parameters, criteria, and units. The parameters identified in Tables 3-
3 and 3-4 were used for convenience of the reader equivalent units 
such as acre-feet (AF) and million gallons per day (MGD) are also 
used in the text and report graphics. 

Table 3-3 
Dimensional Units 

Pipe line length Feet 
Pipeline diameter Inches 
Pipeline flow Gallons per minute (gpm) 
Pipeline headless Feet (or feet per 1000 feet of pipe) 
Junction (node) head Feet 
Junction (node) elevation Feet 
Junction (node) pressure Pounds per square inch (psi) 
Pipeline velocity Feet/second (fps) 
Junction (node) demand Gallons per minute (gpm) 
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Table 3-4 
p 0 f ump 1pera wns 

Pump curves Use certified head/capacity curves for well pumps and Edison Pump 
Tests for the booster stations furnished by City 

Pump sequencing See Appendix C for pump settings used 
Time-of-use (TOU) pumping As existing (or to be considered for new or facilities or upgrades) 
(i.e., off-peak) 

The existing and future potable water systems were generally analyzed using the criteria presented in 
Table 3-5. 

Item 

Pump Stations 
Supply Wells 
Reservoir level 
Minimum pressure 
Maximum pressure 

Pipeline flow 
velocity, maximum 
Pipeline headloss, 
maximum (new 
pipes only) 

Table 3-5 
c t s· 1 r c d't' ompu er 1mu a 10n on 1 wns 

Maximum Maximum Day 
Average Day Peak Hour Day Demand Demands Plus Fire 
Demand (ADD) (PHD) (MDD) flow (MOD +FF) 

on-off (cycle) on-off (cycle) on-off (cycle) off 
on-off(cycle) on-off (cycle) on-off (cycle) off 
vanes varies vanes Top of fire storage 
43 psi 43 psi 1 43 psi 20 psi at fire hydrant 
150 psi 150 psi 150 psi N/A 
(static) 
5 fps (new) 5 fps (new) 5 fps (new) 15 fps 
1 0 fps (existing) 10 fps (existing) 10 fps (existing) 
5 ft/1000 ft or 2.2 5 ft/1 000 ft or 5 ft/1 000 ft or 
psi/ 1 000 ft 2.2 psi/1 000 ft 2.2 psi/1 000 ft 

The criteria of 10 fps for velocity and 10 foot of head loss per 1000 ft 
pipe length were generally applied to existing pipelines; if these 
velocities and headlosses did not cause pressure or other problems, the 

1 Pressures as low as 30 psi may be permissible where practical alternatives do not 
exist, the service is existing, or the property owner agrees to receive lower 
pressures. 
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Storage Tanks/Reservoir 

existing pipelines were not improved. The criteria of 5 fps and 5 
ft/1 000 ft for head loss were applied to new pipelines. 

A comment should be made regarding the 43 psi minimum. It is a 
traditional criterion, based on an old "rule of thumb" that 100 feet of 
elevation difference ( 43 psi) between tank and residence, was needed 
to satisfy most customers. With the increased number of large two­
story homes combined with family lifestyles which includes 
concurrent multiple water uses such as shower use and dishwater use 
and/or outside irrigation, experience has shown that 60 psi is a more 
reasonable minimum goal. This higher number results in fewer 
complaints of lower pressure; it should be applied to new projects, 
except where physically unreasonable in which case the 43 psi criteria 
should be applied. 

Within the Santa Paula Water system, storage tanks/reservoirs are 
designed to store three types of water volumes: 

• Regulatory Storage - allows the system to be properly 
operated. Without this storage, the output of pump stations 
and wells would have to vary widely with the customer 
demands (this type of supply system would be very 
inefficient). Instead, the widely fluctuating demands are 
met by gravity flow from the reservoirs so that the pump 
stations can be evened out over the day. 

• Emergency Storage- a11ows for "down-time" for the 
pump station/turnout, such as might occur in a power 
outage. The amount of emergency storage required is equal 
to 8 hours ofMDD. 

• Fire Storage - equals the volume of water necessary to 
address the single largest fire flow and duration 
requirement in a zone without pump stations being 
operational. 

• Comment on Regulatory and Emergency Storage -
There is another type of emergency (besides a power 
outage) which might involve pump stations being out-of-
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service for longer than eight hours. That would be 
following an earthquake. In such an event, the greater the 
reservoir storage, the better. From a practical standpoint, 
all water storage becomes available, and the situation is 
improved if the earthquake occurs during lower use times 
of the year. Brush fires in the hillside areas are another 
occurrence which taxes the reservoir storage; however, in 
most cases it is reasonable to assume that pump stations 
will be available, which is likely to not be the case for 
significant earthquakes where power outages of24-hours or 
more could be expected. These events indicate the 
advantages of designing for off-peak pumping, increasing 
the storage volume, and then allowing for on-peak 
pumping, if required to replace water in the tanks 
(reservoirs). 

Table 3-6 
Reservoir (Tank) Volumes 

Regulatory Storage = MOD for 7.0 hours (continuous purnping)2 

MOD for 21.3 hours (9-hr off-peak pumping) 

Fire Storage = Volume of the flowrate x duration 

Emergency Storage = MOD for 8 hours 

.... 
~ 

Regulatory 

... .... Emergency 

.... .... Fire flow 

Figure 3-1 

2 Assumed demand is 14 hours at 1.5 x MOD and 10 hours at 0.3 x MOD. See 
Figure 3-2 for an illustration showing how regulatory storage is calculated. 
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The regulatory storage requires further discussion. As seen in Table 
3-6 and on Figure 3-2, greater storage is provided where off-peak 
pumping is employed at the supplying pump stations. Conversely, 
when pumps are allowed to run continuously, less storage is required 
since a greater portion of the demand is met by the pumped water 
without it entering the tank. 
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Figure 3-2 
Comparison of Pumping and Storage Criteria 
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A problem develops when a reservoir (tank) is designed for continuous 
pumping and then the City either knowingly or unknowingly shifts the 
pump station to an off-peak pumping schedule. In such a case, the 
tank storage will be too small under maximum day conditions since 
there is not sufficient storage to receive the pumped water. Also, when 
pumping and tank facilities are designed on the basis of continuous 
operation, there may be no margin of error, if estimates of demand 
later prove to be too low, or if demands inexplicably increase. 

A recommendation for the future improvements is to assume off-peak 
pumping and the higher volume of storage, where practical. 

In terms of operating criteria: 

• Tanks should be designed with high water levels (HWL) or 
high hydraulic gradient levels (HGL) at between 1 and 3 feet 
below the lowest roof level, to allow for earthquake-induced 
waves. 

• Low operating levels (absent fire flow conditions) should be at 
a level corresponding to the level which includes fire flow 
storage and emergency storage. 

• Typical water systems have between 0.3 and 2.0 times the 
maximum day demand plus fire storage. As can be seen from 
Table 3-7, the recommendations for Santa Paula are: 

R ecommen e an eservo1r 
Table 3-7 

d d T k/R . St orage 

Storage for: Fire Emergency Regulatory Total 

200-ft Zone Yes 8 hours 10.3 hours 18.3 hours 
400-ft East Zone (where (0.76 

practical) MDD) 
400-ft West Zone Yes 8 hours 21.3 hours 29.3 hours 
900-ft Zone (1.2 MDD) 
600-ft Zone Partial 8 hours 21.3 hours 29.3 hours 

(see Table 
7-1) 

(1.2MDD) 

The recommendations are based on various considerations, including 
the size of zones, the ability to move water from one zone to another, 
and the marginal cost of using off-peak pumping. In general, the 
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Pump Station Sizing 

smaller and more isolated the zone, the more appropriate is off-peak 
pump mg. 

Pump stations should meet the following criteria: 

a. When pumping into a reservoir (tank) system, a pump 
station should be able to pump a volume of water equal to 
the Maximum Day Demand in an 18-hour period, ifnot 
designed as an off-peak pumping station. If designed as an 
off-peak pumping station the maximum Day Demand 
volume should be pumped in nine hours. The 18-hour 
period is based on experience wherein most operators 
would prefer not having to rely on continuous pumping. It 
also allows for a cushion (i.e., six hours) to replace fire 
storage following fire events. 

b. Pump stations should be capable of replacing the higher of 
maximum day demand plus emergency storage or 
maximum day demand plus fire storage in a 24-hour 
period. For this requirement, it is acceptable to include the 
standby pump, where applicable. 

c. When pumping into a zone without reservoir storage, the 
pump station should be able to meet peak hour demands 
without a fire pump and to meet Maximum Day Demand 
plus fire flow, using a fire pump. Fire pumps shall not be 
reliant on utility electrical service. 

d. The pump stations should be able to meet the above with a 
standby unit which is normally not operated. 
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Comments on pump station criteria 

• Pumping requirements stated above assume any standby 
unit in not in operation. 

• Off-peak pumping is generally preferred for new facilities, 
particularly relatively small ones, as a means of reducing 
energy costs, and providing abundant capacity. 

Pump Stations and "Off-Peak" Pumping 

"Off-Peak" or "Time-of-Use" pumping means that certain stations are 
set up to avoid pumping during the high energy usage periods ("Peak 
periods"). Southern California Edison Company and alternate power 
providers are willing to substantially discount its rates for customers 
who agree to avoid on-peak pumping during the summer. Typical off­
peak periods are II :00 p.m. through 8 a.m., and weekends. 

The penalties for using an on-peak period for a pump station 
designated for off-peak pumping can be substantial. Hence, from a 
practical viewpoint, pump stations with off-peak schedules should be 
programmed to avoid on-peak pumping. 

If a pump station is designed for use during a typical nine-hour off­
peak period, the pump station must have a capacity 2.66 times greater 
than a similar facility designed for round-the-clock use. Similarly, the 
tank must have regulatory storage about three times Iarger3. 

Replacement Schedules/Economic Lives 

Table 3-8 presents a very rough estimate of the life that can be 
expected for certain facilities. 

3 See Figure 3-2- Comparison of Pumping and Storage. 
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Table 3-8 
Facility Rep acement Schedule/Economic Lives 

Facility 

Pipelines 

Pump Stations (except pumps and electrical) 

Electrical and control facil ities at pump stations and 
storage faci lities 

Pumps 

Welded steel storage tanks (except coating) 

Tank coatings 

Concrete reservoirs 

Opinion of Probable Cost I Economic Factors 

Estimated 
Life 

80 years 

60 years 

20 years 

15 years 

50 years 

12.5 years 

60 years 

Unless otherwise noted, the cost and economic factors used in this 
report are based on current applicable rates and 2005 dollars. 

Opinion of probable construction cost estimating factors are shown in 
Table 3-9. 

Engineering, administration, and construction services including 
inspection, etc., have been estimated at 20 percent of the estimated 
opinion of probable construction cost of pipelines and 25 percent for 
pumping stations and reservoirs. This includes an allowance for 
geotechnical investigations and for surveying. 

In addition, a contingency of 15 percent has been allowed on the 
overall project cost. 

With regard to steel versus concrete tanks, it is noted that the former 
generally have lower initial costs; however, the latter may have equal 
or lower life-cycle costs due to the absence (or near absence) of 
recoating costs. 
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Table 3-9 
w t s t c t f c t c 't . 4 a er ,ys em ons rue aon OS n eraa 

Budgetary Cost Budgetary Cost 
Item Description (without Services) (with Services) 
4-inch pipeline $75/LF $95/LF 
6-inch pipeline $80/LF $100/LF 
8-inch pipeline $90/LF $110/LF 
1 0-inch pipeline $1 10/LF $130/LF 
1 2-inch pipeline $130/LF $150/LF 
14-inch pipeline $150/LF $175/LF 
1 6-inch pipeline $175/LF $200/LF 
18-inch pipeline $200/LF $225/LF 
20-inch pipeline $225/LF $250/LF 
24-inch pipeline $275/LF $300/LF 
Welded Steel Tanks $0.80/gal for tank, painting, 

foundation site work. Property 
acquisition, and pipeline costs to be 
added. 

Concrete Tanks Site specific estimate, based on size. 
Pump Stations $500,000 for 50 HP or less inside 

building. 
Engineering, Administration, 25 percent of construction for pump 
and Construction Mgmt stations and tanks. 

20 percent of construction for 
pipelines. 

Project Contingency 15 percent of construction. 

Pipeline costs are based on work in existing streets and include 
excavation, installation, backfill, pavement repair, and normal 
appurtenances. Pipeline "with services" includes connection of 
existing services to the new main. 

4 August 2004 Construction Cost Index for Los Angeles, CA is 7857. 
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Criteria Summary 

Table 3-10 provides a summary of the analytical and design criteria 
used to develop the water system master plan for the City of Santa 
Paula. 

Table 3-10 
a er ys em n ena-w t s t c 't . s ummary 

Criterion Value Comment 

Demand Cases: Two cases will be 
considered: 

(I) MDD + FF 

(2) PHD 

Maximum Day Demand 1.5 x ADD = 4800 Maximum day 
(MDD) gpm (current) demand occurred 

on August 17, 
2003 based on 
well production 
data from January 
2001 to July 2004. 

Peak Hour Demand 1.8 x MDD or 2. 7 x 
(PHD) ADD 

Fire Flow (FF) Per Table 3- l To be determined 
by Fire 
Department, in 
conformance with 
State Fire Code 
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Table 3-10 
a er 11s em n ena -w t s t c 't . s ummary 

Criterion Value Comment 

Average Day Demand Annual water Average day 
(ADD) production/365 days demand is an 

= 3,200 gpm average of the 
(current) well production 

data from January 
200 1 to December 
2003 . 

Domestic Demand Housing units x per Businesses, 
capita consumption x institutions, and 
persons/household other non-

residential 
consumption to be 
based on 
individual billing 
records 

Per Capita Consumption ADD I population = Based on 5400 
163 gpcd AF/yr and 29,500 

people 

Persons per household Apts: 3.75 Estimates based 
on Downtown 

Existing Houses: 3.5 Improvement Plan 
Report 

New Houses: 3.5 

Commercial/Industrial 15 gal/SF /yr Based on the 
Demand Urban Water 

Management Plan 

Active Parks and 2.2 acre ftlacre/year Based on the 
Recreation Urban Water 

Management Plan 
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Table 3-10 
WaterS 11stem Criteria -Summary 

Criterion Value Comment 

Schools 

Minimum Pressures: 

Maximum Pressures: 

Maximum velocities, 
PHD 

Maximum velocities, fire 
flow conditions 

Santa Paula Water MP (Final - Oct. 2005) 

1.8 acre ftJacre/year Based on the 
Urban Water 
Management Plan 

43 psi for PHD (60 At service 
psi recommended for connection to 
new tracts) mam 

20 psi for MOD + FF 
(existing system) 

30 psi for MDD + FF 
(new construction) 

5 psi 

150 psi in main, 
typical 

200 psi in main, with 
special considerations 

80 psi at residence or 
other structure 

10 fps, existing pipes 
5 fps, new pipes 

15 fps 

At fire hydrant. 20 
psi is current law. 

At fire hydrant. 30 
psi is proposed 
law. 

DHS minimum, 
applies at any 
point in the 
system, all cases 

30 



Table 3-10 
a er 15 em n ena-w t s t c "t . s ummary 

Criterion Value Comment 
Maximum Head Loss This is a guideline 

New Pipes 5 ft I 1000 ft for design and 
Existing Pipes I 0 ft I I 000 ft evaluation; 

applies 
specifically to 
pumping facility 
suction and 
discharge 
pipelines 

Minimum Main Size 
(new) 

Serving fire flow 6 inches 
No fire flow 4 inches 

Hazen-Williams 
Coefficients 

CML or AC pipe 120 for 10-inch and 
smaller 

PVC or HOPE 130 for 12-inch and 
larger 

Unlined CI or Steel 130 

100 or less To be verified 
with calibration 

Total Storage Required Regulatory Storage + Total storage 
Fire Storage + should be not less 
Emergency Storage than MOD x 24 

hours 
Regulatory Storage Volume required to 

balance pumping and 
maximum day 
demands in each zone 

Fire Storage Fire flow x duration Per Table 3-2 
Emergency Storage MDD x 8 hours 
Construction Cost Per Table 3-9 
Criteria 
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Section 4 - Existing Potable Water Facilities 

System Description 

This section describes the existing potable water system faci lities, how 
they function, and problems and deficiencies that have been identified 
by City staff. 

The Santa Paula water system provides domestic water to four main 
pressure zones: nominally the 200-ft, 400-ft, 600-ft and 900-ft 
(Canyon) Zones. Maximum gradients for these zones are governed by 
the high-water levels in various tanks. The 200-ft zone is the main 
zone through which all water is delivered. Various groundwater wells 
provide water to the 200-ft Zone's Main Reservoir and Anderson 
Tank, which directly serve most of the city. Water to the higher zones 
is delivered by booster pump stations that are supplied directly or 
indirectly from the 200-ft Zone. 

In 2000, a central water conditioning plant was completed, to remove 
iron and manganese from Wells 11, 13, and 14. Unconditioned water 
from these wells exceeds secondary limits for manganese, and would 
otherwise result in discolored water. Well 12, located on the east side 
of the city along Lemon wood Drive, has its own iron and manganese 
removal facilities. Well 1 B operates without treatment due to its 
relatively low iron and manganese concentrations. 

Historically, water in the city was supplied by a private water company 
that also supplied irrigation water to farms outside of the city. In 
1996, the City of Santa Paula purchased the domestic facilities of the 
water company, and the City no longer distributes agricultural water, 
however the systems of the Farmer's Irrigation Company and Canyon 
Irrigation Company have various service-area overlaps with the city 
system. 

Far to the west, about one mile beyond the City limits is Limoneira 
Tank, which also serves the 200-ft zone. Due to its remote location, it 
has little influence on the gradients in town, and was built when the 
system served irrigation for agriculture as well as domestic water. Its 
primary function is to serve Limonera Ranch, but is also helps support 
the gradient and provide fire flow to the Todd Road Correctional 
Facility and other users along Telegraph Road. 
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The 400-ft Zone is in reality two separate pressure zones, East and 
West. The West Zone is near Peck Road, a small zone supplied by the 
Peck Tank and Anderson Booster Pump Station. It has no connection 
to the larger 400-ft East Zone in the north-central portion of the city. 
The 400-ft East Zone also supplies customers in Santa Paula Canyon, 
south of Mupu Road. 

The 600-ft and 900-ft zones both serve very few customers. The 600-ft 
zone serves the now-vacant hospital and the residential areas 
immediately surrounding it. The 900-ft zone serves a few isolated 
customers in Santa Paula Canyon, north of Mupu Road, including 
Steckel Park. 

Table 4-1 provides a brief overview of the major systems. Appendix 
A through C contains additional data used in modeling the existing 
well pumps, pump stations, tanks, and the Canyon pressure regulating 
station. Figure 4-1 illustrates the facilities in plan and in terms of 
vertical elevations. 

The following sections provide a description of the major system 
facilities and known problems and deficiencies. The identified 
problems and deficiencies are based on: (1) a limited observation of 
the above-grade facilities, (2) interviews with City operating and 
maintenance staff, (3) a review of the 2002 Study by Harper and 
Associates, which addressed tank conditions, and (4) a review of 
known and inferred facility installation dates. 
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Table 4-1 
E .. P Z x1stmg ressure ones 

From 
Zone HWL(ft) Tanks/Capacity Supplied by Zone 

200 488 Main Reservoir Wells n/a 
4.40 MG (488') 

Anderson Tank n/a 
0.62 MG (488') 

Limoneira Tank n/a 
0.475 MG (476') 

400 West 658 Peck Tank Anderson 200 
0.50 MG (658') Booster Station 

400 East 658 Teague Tank Terracina 400 200 
0.21 MG (658') BoosterPS 

Fuchsia Tank Park Street 200 
0.50 MG (658') Booster PS 

Cherry Hill Tank View BPS 200 
0.47 MG (657') 

600 827 Mesa#l Tank Terracina 600 200 
0.23 MG (827') Booster PS 

Mesa#2 Tank Glade BPS 400 
0.23 MG (827') 

900 960 Case Tank Canyon Booster 400 
0.50 MG (960') Pump Station 
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200-foot Main Zone 

The 200-foot pressure zone, or main zone, supplies almost 90 percent 
of City's current customers directly. Storage facilities within the 200-
ft zone include the Main Reservoir, Anderson Tank and Limoneira 
Tank. These storage facilities get their water supply from groundwater 
wells in the Santa Paula Basin. These wells are Wells 1-B, 11 , 12, 13 
and 14. Wells 11 , 13 and 14 cannot all operate simultaneously, to 
limit the flow into the conditioning facility to 3,200 gpm. Either Wells 
11 and 13, or Well 14, can run at one time, in conjunction with Well1-
B and 12. Wells 11, 13 and 14 pump through the Steckel Treatment 
Facility before discharging into the City's water system. 

Identified Operation Problems/Deficiencies: 

• Low Pressures reported near Munger and San Juan, at the high 
end of the system. 

• Low Pressures reported near 1 rl" Street and La Vuelta, at the 
high end of the system. 

Main Reservoir 

This was the first major reservoir, and is the City's largest storage 
facility. The reservoir is constructed by earth embankments with a 
concrete liner, and has a non-symmetrical shape. A conversion table 
was used for translating gauge height to AF when evaluating how the 
tank levels vary with different demand scenarios (see Appendix F for 
conversion table). The Main Reservoir is supplied by groundwater 
wells as described in further sections. The normal operating range of 
the reservoir is between 18 to 23 feet. Its capacity is 4.4 MG with a 
height of 30 feet. 

Identified Problems/Deficiencies: 

• A recent inspection by a dive inspection company, revealed very 
serious problems with this facility. Roof support columns have 
rotted below the water line, to the extent that little strength 
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remains. Extensive cracking was noted in the concrete on the 
south side. Based on this inspection, it is believed that the 
reservoir will need to be replaced, or major rehabilitation will be 
required. 

• Vents located on the main reservoir are in need of repair. Vent 
material/configuration is not very secure and could be breached 
with little effort. 

• The reservoir has not been cleaned in approximately 10 years. 
Cleaning was a regular maintenance item prior to the City 
purchasing the water system. 

• Previous Harper and Associates report indicated that 
surrounding concrete pavement should be sealed to prevent 
seepage around the reservoir. 

• Currently, it is difficult to remove the reservoir from service for 
inspection and maintenance due to lack of other equivalent 
storage in the zone. 

• lfthe reservoir is not replaced, a seismic analysis of its roof 
structure is recommended. The reservoir was designed when 
seismic standards were considerably lower than today, and the 
Harper and Associates report did not address seismic issues at 
this reservoir. 

Anderson Tank 

Anderson Tank is an above-ground, welded steel tank. It is supplied 
by groundwater wells as described in further sections. The normal 
operating range of the tank is between 34 to 40 feet. Its capacity is 
0.62 MG with a height of 42 feet. 

Identified Problems/Deficiencies: 

• Anderson Tank was not analyzed in the previous Harper and 
Associates report. 
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• Anderson Tank is planned to be removed from the City's system 
and demolished, once a replacement is constructed. (The 
current facility does not comply with current seismic standards 
and would likely be severely damaged in a major earthquake.) 

• It is located at a different bottom elevation titan other tanks in 
the 200-ft Zone, so it is not fully utilized from a capacity 
standpoint without additional operator intervention. 

• Recent geotechnical opinion of the adjacent site indicates a 
possible ancient landslide. The investigation is on-going. 

Limoneira Tank 

Limoneira Tank is an above-ground, welded steel tank located on the 
northwest side of the water system and supplies water primarily to 
Limoneira Company. The normal operating range of the tank is 
between 30 to 34 feet. Its capacity is 0.475 MG with a height of35 
feet and 4 inches. 

Identified Problems/Deficiencies: 

• See Table 4-3 

Weii1-B 

Well 1-8 is located on Palm Street south of Main Street. It is operated 
occasionally supplying water to the 200-foot zone tanks. It is 
controlled manually as a supplement to the other wells. This well does 
not pump through the Steckel Treatment Facility; it pumps directly 
into the City's water system. The capacity of the well is about 1300 
gpm. 

Identified Problems/Deficiencies: 

• This well is near the end of its useful service life, based on 
historical data of wells in the area. 

• No wellhead treatment (not a recommendation since this well 
will be abandoned in the near future). 
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• It is not protected from vandalism. 

Well11 

Well 11 is located on Cemetery Road, north of Main Street. It 
supplies water to the 200-foot zone. This well pumps through the 
Steckel Treatment Facility before discharging into the City's water 
system. The design capacity of the well is about 1,300 gpm. 

Identified Problems/Deficiencies: 

• Facility needs to be painted to protect piping and 
appurtenances. 

• Well 11 will most likely continue to decline in productivity over 
the next 5 to 10 years. 

• Screening of the facility from view may provide security benefit. 
It is not protected from vandalism. 

• Existing discharge piping in the street should be reconfigured to 
improve efficiency. 

Well12 

Wel112 is located at the southeast part of the City, south of State 
Route 126 on Lemonwood Drive. It supplies water to the 200-foot 
zone and pumps through an iron and manganese treatment removal 
facility on site before discharging into the City's water system. The 
design capacity of the well is about 1,500 gpm. 

Identified Problems/Deficiencies: 

• This well is critical to system operations during periods of peak 
demands. No standby or redundant facility currently exists. 

• No additional flow can be processed with the existing treatment 
plant equipment. If a new well is constructed nearby, it would 
function as a standby unit, unless the plant is upgraded. 
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• It is not protected from vandalism. 

Well13 

Well 13 is located on Cemetery Road north of Santa Barbara Road. It 
supplies water to the 200-foot zone and is controlled by Anderson 
Tank and Main Reservoir. This well pumps through the Steckel 
Treatment Facility before discharging into the City's water system. 
The well pump has a variable frequency speed drive, and operates 
between 1600 and 1780 rpm. The capacity of the well is between 
1 ,800 to about 2,200 gpm, depending on the speed of the pump. A 
surge anticipator valve is located on the discharge side of the check 
valve provides surge protection. 

Identified Problems/Deficiencies: 

• Well facility has operational issues which require increased 
staff time. 

• Water quality appears to be declining (levels of iron and 
manganese are increasing). 

Well14 

Well 14 is located within the Treatment Facility on Steckel Road, 
south of Main Street, near Glen City Elementary School. It supplies 
water to the 200-foot zone and is controlled by Anderson Tank and 
Main Reservoir. This well pumps through the Steckel Treatment 
Facility before discharging into the City's water system. The well 
pump has a variable frequency speed drive with a maximum capacity 
of 3,400 gpm but its flows are limited through Steckel conditioning 
Facility to around 2,800 gpm. 

Identified Problems/Deficiencies: 

• No major problems or deficiencies noted. 
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Steckel Conditioning Facility 

Wells 11 , 13 and 14 pump through the conditioning facility. The 
maximum flow capacity of the facility is 3,200 gpm (when the filters 
are clean). The Steckel plant removes dissolved iron and manganese 
from the water before discharging it into the system. The facility was 
completed in February, 2000. 

Identified Problems/Deficiencies: 

• Due to piping configurations in the street, it is impossible to 
achieve the rated treatment capacity of the plant. 

Summary- Well Facility Rehabilitation and Maintenance 

Table 4-2 provides a recommended schedule for well rehabilitation 
and maintenance based on observations of Curtis Hopkins & 
Associates (See Appendix G for the full report). 
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Estimated Year 
City Well of Well 
Number Rehabilitation 

Well No. lB 

Well No. 11 2005 

2006 
Well No. 12 2011 

2016 
2007 

Well No. 13 2013 
2019 
2008 

Well No. 14 2016 
2024 

Future Well 
2011 

No. 15 
2016 
2021 

Future Well 
2012 

No. 16 
2017 
2022 

Future Well 
2013 

No. 17 
2018 
2023 

Future Well 
2026 

No. 18 

Well Caoital I 
Approximate 
Rehabilitation 

Cost 

$145,000 

$145,000 
$160,000 
~175,000 

$145,000 
$160,000 
$175,000 
$160,000 
$175,000 
$190,000 
$160,000 
$175,000 
$185,000 
$160,000 
$175,000 
$185,000 
$160,000 
$175,000 
$185,000 

$200,000 

Table 4-2 
ts Bud R daf 

Approximate Year 
Rehabilitation of Replacement or 

Interval Construction 

2007 

5-Year 2008 

5-Year 2021 

6-Year 2026 

8-Year 2030 

5-Year 2006 

5-Year 2007 

5-Year 2008 

5-Year 2021 

1 -Well replacement cost does not include land acquisition or CEQA documentation. 

Approximate 
Replacement 

Cost 

$600,000 

$600,000 

$600,000 

$750,000 

2- Well rehabilitation costs beyond 2005 inferred based on inflation and higher regulator standards. 
3 - Years are approximated based on well use and actual or anticipated aquifer transmissivity. 

F:\ellison\S27 10501 -Santa Paula MP\Deliverable\Rcport\Water Master Plan\Table 4-2.doc Boyle Engineering Corporation 

Comments 
Replaced with Future 
Well No. 16 
Replaced with Future 
Well No. 17 

Replaced with Future 
Wel1No. l8 

Well No. 12 Back Up 

Well No. lB 
Replacement 

Well No. 11 
Replacement 

Well No. 12 
Replacement 



400-foot Zone East 

The 400-ft Zone East is currently operated as two separate zones; the 
portion around the Main Reservoir and the portion along Highway 
150. The two portions are connected by a long run of 6-inch mains 
that eventually reduce to 4-inches. 

Identified Operation Problems/Deficiencies: 

• Low pressures reported near Ridge Crest Road and Lassen 
Drive (Munger area) occur due to relatively high elevations. 

• Low pressures reported near Mupu Road. Mupu Tank was a 
200,000 gallon tank that was taken out of service and removed, 
because it was in an unstable slide area. It has never been 
replaced. There is some concern by City operators that there 
may be afire flow/pressure issue in the upper Ojai Road area. 

Teague Tank 

Teague Tank is located off of Vista Grande Drive. It is supplied by 
Terracina 400 Pump Station. It has a capacity of 0.21 MG and a 
height of 24 feet. 

Identified Problems/Deficiencies: 

• See Table 4-3. 

• Teague Tank is located on a site which allows for no storage 
expansion. 

• Teague Tank is one of three tanks in the 400 zone. Its size does 
not provide for large amounts of storage. 
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Fuchsia Tank 

Fuchsia Tank is located at the end of I 01
h Street, surrounded by a 

private avocado orchard. It is supplied by Terracina and Park Street 
Booster Pump Stations. It is 24 feet high with a 0.5 MG capacity. 

Identified Problems/Deficiencies: 

• See Table 4-3. 

• Tank drain line is located on a slope and is a concern of 
surrounding property owners. 

• Site has no room for expansion. 

• Tank size is relatively small. 

Cherry Hill Tank 

Cherry Hill Tank is located west of Highway 150. It is supplied by 
Park Street Booster Pump Station indirectly; Fuchsia Tank has an 
altitude valve on it and fills first, then Cherry Hill Tank fills. It has a 
capacity of0.5 MG and is 21 feet high. 

Identified Problems/Deficiencies: 

• See Table 4-3. 

• The cut slope behind the tank may have geotechnical issues. 

Park Street Booster Pump Station 

Park Street Booster Pump Station is located north of Park Street Road 
between Mill Street and Ojai Road. The pump station primarily 
serves water along Ojai Road, using two (2) parallel pumps, one being 
a standby unit. The pump station supplies both Fuchsia and Cherry 
Hill Tanks. The capacity ofthe pump station is 990 gpm.s 

5 From Edison Pump Tests dated December I, 1993. 
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Identified Operation Problems/Deficiencies: 

• Pump failures have been frequent. At issue is the impeller and 
possible under sizing of the motor. There is also concern about 
the motor bearings being overloaded, due to how the pump is 
constructed. 

• Equipment It as no protection from the weather. 

• It is not protected from vandalism. 

Terracina (400) Booster Pump Station 

Terracina 400 Booster Pump Station is located near Terracina Drive 
and 10111 Street. The pump station supplies Teague Tank through one 
pump. The capacity of the pump station is 400 gpm6. 

Identified Problems/Deficiencies: 

• Spare pump is not operational. It has not been replaced 
because tlte City plans to construct a new pump station instead. 

View Drive Booster Pump Station 

View Drive Booster Pump Station is located near View Drive and 
Bradley Street. The pump station runs on a timer and supplies 
primarily Teague Tank through one pump. The capacity of the pump 
station is 130 gpm.6 

Identified Problems/Deficiencies: 

• According to hydraulic modeling results, insufficient suction 
pressure occurs during PHD when wells are off and tanks (200-
ft zone) are Ita if full. 

6 From Edison Pump Tests dated November 24, 1997. 

6 From Edison Pump Tests dated November 24, 1997. 
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400-foot Zone West 

• Station has inadequate capacity to be considered a backup to 
Terracina BPS. 

• It is not protected from vandalism. 

The 400-ft zone west is located in the northwest corner of the City, 
serving water to a small number of residences. Water is stored in Peck 
Tank, which is supplied by Anderson Booster Pump Station. 

Peck Tank 

Peck Tank is located on the north end of Peck Road. It is supplied by 
Anderson Booster Pump Station. Its capacity is 0.50 MG with a height 
of 24 feet and 4 inches. 

Identified Problems/Deficiencies: 

• Low pressures exist near Munger and San Juan Streets. 

• See Table 4-3. 

Anderson Booster Pump Station 

Anderson Booster Pump Station is located on the north side of Peck 
Road near Anderson Tank. The pump station supplies Peck Tank 
through two (2) parallel pumps. The capacity of the pump station is 
350 gpm.7 

Identified Problems/Deficiencies: 

• It is not protected from vandalism 

• No other major problems/deficiencies were noted by operations 
staff. 

7 From Edison Pump Tests dated November 24, 1997. 
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600-foot Zone 

The 600 foot zone is primarily fed from the 200 foot zone via 
Terracina 600 BPS, but it is also fed from the 400 foot zone via Glade 
BPS. Glade BPS rarely operates and acts as a backup pump when tank 
levels drop. Terracina BPS delivers water for both the 400 and 600 
foot zones and has been planned for replacement for several years. 

Identified Problems/Deficiencies: 

• Very small system- no interconnectivity to rest of system. 

Mesa Tanks (#1 and #2) 

Mesa Tanks #1 and #2 are located at the same site. Both tanks are 0.22 
MG. Mesa #1 is a welded steel tank. Mesa #2 is a bolted steel tank. 
The tanks are located at the end of Montclair Drive. Both tanks are 24 
feet high. 

Identified Problems/Deficiencies: 

• See Table 4-3. 

• Insufficient fire storage for hospital. 

Terracina (600) Booster Station 

Terracina 600 Booster Pump Station supplies Mesa Tanks through two 
(2) parallel pumps. The capacity of the pump station is 230 gpm.8 

Identified Problems/Deficiencies: 

• Pump station equipment is very old and has no protection from 
the weather. 

• It is not protected from vandalism. 

8 From Edison Pump Tests dated 2004. 
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900-foot Zone 

Glade Drive Booster Pump Station 

Glade Drive Booster Pump Station is located on Glade Drive, north of 
View Drive. The pump station supplies Mesa Tanks through one 
pump. The capacity of the pump station is 257 gprns. 

Identified Problems/Deficiencies: 

• It is not protected from vandalism. 

• It is not protected from the weather. 

• It is not a redundant station for Terracina 600, due to limited 
capacity. 

The 900-foot zone is the highest of the zones. It is fed by Canyon BPS 
and is able to backflow water into the 400-foot East Zone via a 
pressure reducing valve. 

Identified Problems/Deficiencies: 

• System is remote and serves a very large area relative to the 
number of services. 

Case Tank 

Case Tank is located at the far north end of the system, across Santa 
Paula Creek from Steckel Park. It is an above-ground welded steel 
tank, and sets the gradient for the 900-ft zone. It is the only tank in the 
zone. It has a capacity of 0.5 MG and is 24 feet in height. 

Identified Problems/Deficiencies: 

• See Table 4-3. 

8 - From Edison Pump Test dated November 24, 1997. 
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Pipelines 

• Cut slope behind tank is unstable. 

• Access road is compromised during the rain. 

• Tank inlet/outlet line has required several repairs due to earth 
movement. 

• SCADA communications is through a direct-bury cable that is 
vulnerable to damage. 

Canyon Booster Pump Station and Pressure Reducing 
Station (PRS) 

Canyon Booster Pump Station is located on the north end of the City, 
off of State Highway 150, north of Bridge Road. The pump station 
supplies Case Tank through one pump. The capacity of the pump 
station is 137 gpm.s The pump station has a pressure-reducing valve 
that allows backflow to customers south of the pump station when 
pressures drop below 15 psi. 

Identified Problems/Deficiencies: 

• Equipment is very old and not protected from the weather. 

• Pump station is not protected from vandalism. 

• Customers south of the pump station receive low pressure. 

The existing potable water system consists of more than 96 miles of 
pipeline domestic distribution mains. These mains range from l-inch 
to 20-inch diameter pipes, mostly steel, cast iron, or asbestos cement. 
The system also includes ductile iron and PVC. 

Early areas of development including downtown and the central 
residential areas and a few other areas have considerably older pipe, 

8 From Edison Pump Tests dated November 24, 1997. 

Santa Paula Water MP (Final - Oct. 2005) 49 



some dating to the 191 Os. Despite the age of much of the system, the 
number ofleaks is believed to be relatively low. However because 
standards have changed over the years, these older areas of 
development frequently have small diameter pipelines that are not 
capable of providing the currently specified fire flows. New buildings, 
which would ordinarily be required to have higher fire flows based on 
current standards, can sometimes have those fire flow requirements 
reduced by incorporating automatic fire sprinklers and other features 
in their design. 

Several streets are served by mains that are 4-inches and smaller. In 
general, mains that arc less than 6-inches are often considered 
"substandard", however if the main does not serve a fire hydrant, it 
may well be hydraulically adequate. 

The City is somewhat unusual, in that 1 to 3 inch mains still exist on 
several streets. These mains are typically constructed of steel rather 
than cast-iron, and as such are particularly vulnerable to leaks and 
breaks due to corrosion (from advanced age). City staff has confirmed 
that these mains are problematic. Their replacement is recommended. 

Services and Appurtenances 

The hydrants, valves, meters, and other appurtenances in any water 
system need regular testing, maintenance, and replacement to ensure a 
well-functioning system. Meters are a particular area of concern, 
because as they wear out, they will record less water than is actually 
consumed, thereby diminishing revenue. The Santa Paula system is 
similar to most, in that these items merit a higher level of attention and 
expenditure. 

Many of the lateral pipelines within the system (the pipes from the 
main to the meter) are reported to be steel. While some have been 
replaced, a fair number remain. Leaks and breaks on these laterals are 
expected to increase unless a program of replacement is implemented. 
Fortunately, staff does not believe that lateral pipes made with lead 
exist in the system. Lead pipes are a health concern in many older 
water systems. 
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Tank Condition Assessment 

In 2002, the City engaged the services of Harper and Associates to 
evaluate the seismic resistance and the overall condition of the water 
system tanks and reservoirs. Table 4-3 summarizes the findings and 
recommendations of Harper and Associates' reports. 
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Facility 

Limoneira Tank 
0.48 MG 
Welded Steel 

Teague Tank 
0.21 MG 
Bolted Steel 

Mesa Tank No. 1 
0.23 MG 
Welded Steel 

Table 4-3 
Tank/Reservoir Condition Assessment 

Summary of Harper Associates Recommendations 

Interior Coating Exterior Coating Seismic Safety/Health 
Poor condition Fair condition Lower overflow weir Modifications for 

compliance with OSHA, 
Replace coating above Replace coating on all Foundation and various A WW A and general 
bottom surfaces other upgrades heatlh and safety 

regulations 
Next 5 years based on $57,900 - $65,000 Lower water level to 
cathodic protection 20.33 ft (15ft Requires immediate 
installation freeboard) attention 

$44,800 - $5 1,300 $30,100 $16,200 

Not evaluated Poor condition Operate at 13' level Modifications for 
compliance with OSHA, 

Investigation of surfaces Remove and recoat roof Lower overflow weir A WW A and general 
below water level is and shell surface foundation and various heatlh and safety 
necessry before immediately other upgrades regulations 
recommendations are 
made $13,000-$15,000 $50,300 $19,300 

Poor Condition Poor Condition Lower top capacity level Modifications for 
to 17' (7' freeboard) compliance with OSHA, 

Replace coating on Replace coating on all A WW A and general 
surfaces above bottom surfaces Lower overflow weir heatlh and safety 

foundation and various regulations 
$32,900 - $40,600 $23,500- $27,800 other upgrades 

$20,700 
$16,000 

Other 
Galvanic cathodic 

Rev. 0 

5/3/2005 

protection immediately 

I 
I 

$8,800 - $10,300 

(Cathodic protection notl 
mentioned) I 

Galvanic cathodic 
protection immediately 

$8,800- $10,300 
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Facility 

Mesa Tank No. 2 
0.23 MG 
Bolted Steel 

Peck Tank 
O.SMG 
Welded Steel 

Case Tank 
O.SMG 
Welded Steel 

Table 4-3 
Tank/Reservoir Condition Assessment 

Summary of Harper Associates Recommendations 

Interior Coating Exterior Coating Seismic Safety/Health 

Good condition Overall sufficient Not evaluated Modifications for 
corrosion protection compliance with OSHA, 

Replace or recoat ladder A WW A and general 
rungs and random bolts Spot repairs to random heatlh and safety 

COITOSlOn regulations 
Spot Repair 

$8,500 - $10,700 $5,000 
$9,000-$11,700 

Fair to good condition Fair to good condition Lower capacity level to Modifications for 
20'4" (4' freeboard) compliance with OSHA, 

Spot repair roof and Random minor A WW A and general 
structural members COITOSJOn Lower overflow weir heatlh and safety 

regulations 
$14,700-$18,400 Spot repair all surfaces Foundation and various 

other upgrades $13,000 
$14,700-$18,400 

$26,500 

Good condition Fair condition Lower top capacity to Modifications for 
20' (4' freeboard) compliance with general 

Vacuum blast and heatlh and safety 
recoat all surfaces Lower overflow weir regulations 
(contains lead) foundation and various 

other upgrades OSHA&AWWA 
$14,700-$18,400 compliant 

$28,500 
$12,400 

Rev. O 

5/3/2005 

Other 

Galvanic cathodic 
protection immediately 

$8,800-$10,300 

: 

Galvanic cathodic 
protection immediately 

I 

$8,800 - $10,300 

Galvanic cathodic 
protection immediately 

$8,800- $10,300 
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Facility 

Cherry Hill Tank 
0.47 MG 
Welded Steel 

Main Reservoir 
4.4MG 
Cone. Reserv. 
w/wood roof 

- --

Table 4-3 
Tank/Reservoir Condition Assessment 

Summary of Harper Associates Recommendations 

Interior Coating Exterior Coating Seismic Safety/Health 

Fair to good condition Fair condition Lower top capacity level Modifications for 
to 17' ( 4' freeboard) compliance with OSHA, 

Spot repair shell and Spot blast and recoat all A WW A and general 
interior surfaces surfaces Lower overflow weir heatlh and safety 

foundation and various regulations 
$14,700 - $20,500 $14,200 - $17,800 other upgrades 

$12,600 
$25,600 

N/A N/A Not evaluated Modifications for heatlh 
and sanitation 
regulations 

No cost available 

To be performed by 
City personnel 

- ---- ----- - -

Other 

Galvanic cathodic 

Rev. 0 

5/3/2005 

protection immediately 

$8,800 - $10,300 

Roof Repair 

$140,000 - $170,000 
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Facility 

Fuchsia Tank 
O.SMG 
Welded Steel 

Table 4-3 
Tank/Reservoir Condition Assessment 

Summary of Harper Associates Recommendations 

Interior Coating Exterior Coating Seismic Safety/Health 

Good condition of shell Replace coating on all Lower top capacity level Modifications for 
surfaces immediately to 20' ( 4' freeboard) compliance with OSHA, 

Fair to poor condition of A WW A and general 

roof and appertenance $44,000- $47,800 $28,200 heatlh and safety 
above bottom regulations 

Recoat roof and $11,800 
appurtenance above 
bottom 

Recoat bottom surface 

Random pit repairs as 
necessary 

$46,600 - $53,100 

Other 

Galvanic cathodic 

Rev.O 

5/3/2005 

protection immediately 

$8,800-$10,300 
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Table 4-4 provides Boyle's recommendations for the City's tanks. 
These recommendations are based on the Harper reports and our 
analysis of system current and future needs. 

Facility 

Limoneira 
Tank 

Teague Tank 

Santa Paula Water MP (Final- Oct. 2005) 

Table 4-4 
Tank/Reservoir Recommendations 

Recommendations Comments 

1. Install CP system 1. Tank serves very 
immediately few customers; work 

2. Interior coating in next is therefore a lower 
5 years priority 

3. Seismic upgrade 2. Lowering of 
(anchorage) in next 10 overflow is not 
years practical, due to 

4. Exterior coating, when hydraulic 
seismically U£graded considerations 

1. Remove from service 1. Tank is small and 
and demolish after 

. . 
reqmres maJor 

construction ofNew seismic upgrades. 
Terracina Pump 2. Lowering of 
Station, Cherry Hill overflow weir is not 
Tank No. 2, and 16- practical, due to 
inch 400-Zone hydraulic conditions 
distribution pipeline. 

56 



Table 4-4 
Tank Reservoir Recommendations 

Facility Recommendations Comments 

Mesa Tanks 1. Remove from service 1. Major seismic and 
1 and 2 and demolish. Replace other work needed 

function with a for relatively small 
hydropnuematic system volumes of water 
located at Terracina PS 2. Storage can be made 
or at Mesa Tank site. up in 200 zone with 

Main Reservoir and 
proposed tanks 

3. Emergency 
generator required at 
Terracina PS 
anyway, to provide 
fire flow at hospital. 

Peck Tank 1. Install CP system I. Tank in relatively 
immediately. good condition. 

2. Interior coating repairs 2. Seismic upgrades 
in the next 5 years. needed to meet 

3. Seismic upgrade in the current standards. 
next 5 years. 3. Tank serves a small 

4. Exterior coating repairs area. 
when seismically 
upgraded. 

Case Tank 1. Install CP system 1. Tank in relatively 
immediately. fair to good 

2. Interior coating repairs condition. 
in the next 8 years. 2. Seismic upgrades 

3. Seismic upgrade in the needed to meet 
next 8 years. current standards. 

4. Exterior coating repairs 3. Tank serves a small 
when seismically area. 
upgraded. 
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Table 4-4 
Tank Reservoir Recommendations 

Facility Recommendations Comments 

Cherry Hill 1. Install CP system 1. Tank in relatively 
Tank immediately. fair to good 

2. Interior coating repairs condition. 
in the next 8 years. 2. Seismic upgrades 

..., 

.). Seismic upgrade in the needed to meet 
next 8 years. current standards. 

4. Exterior coating repairs 3. Schedule repairs and 
when seismically upgrades after 
upgraded. construction of 

Cherry Hill Tank #2. 

Main I. Seismic analysis of roof 1. Structure was 
Reservoir structure designed before 

seismic standards 
came into existence, 
and has not been 
analyzed. 

2. Similar reservoirs 
have had roof 
collapses during 
earthquakes. 

Fuchsia Tank 1. Remove from service 1. Coatings in poor 
and demolish after condition 
construction ofNew 2. Site is problematic 
Terracina Pump 
Station, Cherry Hill 
Tank No. 2, and 16-
inch 400-Zone 
distribution pipeline. 
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Section 5 -

General 

Demand and Supply 

This section describes (1) how present and future potable water 
demands were estimated using City records and land-use plans; (2) 
how peaking factors (used for estimating maximum demands) were 
determined; and (3) sources and limitations on supplies. 

To analyze the Santa Paula potable water system, existing and 
projected future demands must be estimated. The planning period for 
this Master Plan is through the year 2025, which is considered to be 
"build out", the point where virtually all development that is currently 
envisioned for the City is achieved. In reality, full "build out" of the 
City may occur earlier or later than 2025. However, the year 2025 will 
be used primari I y as a reference point. 

Future decisions by the City may alter the ultimate boundaries, 
population, and demographics of the City. This is one of the primary 
reasons why master plans should be revised every five to ten years. 

Current and Future Land Use 

The City's water system serves water for domestic and fire fighting 
use to residents, businesses, and other users both in and around the 
City. Within these existing service areas, very little "in-fill" 
development can occur, because few vacant parcels remain. Looking 
forward, higher-density housing will undoubtedly replace some 
existing single-family residences, however, the affect of 
redevelopment on overall water usage and infrastructure requirements 
will not be pronounced, as greater indoor usage for the most part 
merely supplants outside irrigation. Water conservation, through the 
greater use of low-flush toilets, low-flow shower heads and the use of 
various water-conserving appliances is also expected to offset the 
increase in demands caused by higher density land use. 

An allowance for 5 percent increase in existing usage across the City 
has been included for such in-fill and higher intensity water usage. 
Whether the allowance should be higher or lower is probably of little 
consequence. Most pipelines will have sufficient excess capacity to 
deliver more water, if the need arises, particularly since the sizing of 
most water mains is largely dictated by fire flow requirements, which 
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are generally several times higher than the flows demanded by 
domestic consumption. 

There may be instances where proposed commercial and industrial 
usage will exceed the capacities of the existing mains. Likewise, there 
wi 11 be instances where the construction of large structures may 
require fire flows that exceed the capacities of the existing mains. 
Such cases will need to be analyzed case-by-case, when the 
developments are proposed, to determine what facility improvements 
are needed. However, given the state of the City's development, there 
is no need to plan for significant increases in demands generated from 
within the City. For the most part, increased water usage in Santa 
Paula will only arise from the construction of developments in distinct 
outlying areas: Fagan Canyon, Adams Canyon, East Areas 1 and 2, 
South Mountain and West Area 2. These are discussed in Sections 9 
and I 0. As can be seen in Figure 5-1 , the number of service 
connections within the city has been fairly stagnant for the last ten 
years, reflecting the general scarcity of undeveloped parcels within the 
city. 

The existing land use in the City, as dictated by land zoning 
requirements, is shown in Figure 5-2. 

Table 5-1 shows the allowed residential densities for each zone. 
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Historic Number of Metered Customers 
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Zoning r. 0 Open Space-Passive 
IIIII OPR Open Space-Parks & Recreation 
- R-A Rural Residential 
, _] HR2-PD Hillside Res. 2-PD (0-3 du/acre) 

R-1 Single Family Residential 
- R-1 (a) Small Lot Single Family Res. 

R-2 Medium Density Residential 
R-3 Medium-High Density Res. 

- R-4 High Density Residential 
£ilijj MHP Mobile Home Park 
IJ C-N Commerial Neighborhood 
L__j C-0 Commerdal Office 
- C-G General Commercial 
- C-H Highway Commercial 
- CBD Central Business District 
n l C/U Commercial/Light Industrial 
- Ll Light Industrial 
- I Industrial 

IP Industrial Park Overlay 
j iN Institutional/Civic 
- KO Airport Operational 
1 KS-IS Airport Safety Zonr Ove~ay- l nner,s"afety Subzone 

d KS-OS A irport Safety Zone Ove~ay-Outer ~afety Subzone 
Kl Airport-Influenced Area Ove~ay 
RR Railroad Ove~ay 

1 PD Planned Development Overlay 
=:::J SP Specific Plan 
I HD Historica Ove~ay 

CJ City Limits 
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c· ts lty 0 anta au a an se per Zoning 
Table 5-1 

P I L d U 

Category Description 
Small Users 

R-A Rural Residential Zone 
HR2-PD Hillside Residential 2-PD (0-3 

dufacre) 
R-1 Single Family Residential 
R-1 (a) Small Lot Single Family Residential 
R-2 Medium Density Residential 
R-3 Medium High Density_ Residential 
R-4 High Density Residential 
MHP Mobile-Home Park 

Large Users 
OPR Open Space - Parks & Recreation 
C-N, C-0, C- Commercial Designation 
G, C-H 
CBD Central Business District 
LI, C/LI Light Industrial, Commercial. Light 

Industrial 
I Industrial 
IN Institutional/Civic 

Other 
0 Open Space- Passive 
IP Industrial Park Overlay 

t--KO, KS- Airport, Safety Zone, and Influence 
IS and KS- Overlay 
OS, KI 
PD Planned Development Overlay 
SP Specific Plan 
HD Historical Overlay 

Santa Paula Water MP (Final - Oct. 2005) 

M ap 
Density 
(du/s.f.) 

1/14,500 

1/6,000 

1/3,000 
1/2,000 
111,500 

l/ 1,500 

1/ 109,000 

-
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Per Capita Demands 
Based on well production data, the City's highest annual water usage 
was 5,400 acre-feet and occurred in 2002.9 Using an estimated 
population of 29,500, this equates to a per capita demand of 166 
gallons per day per person, a figure that appears to be roughly in line 
with those of other cities in California and the western U.S., as shown 
in Table S-2, given the city's moderate climate. 

Table 5-2 
Comparison of Per Capita Water Consumption 

City Gallons per City Gallons per 
Capita per Capita per 

Day Day 

Seattle 103 Missoula, MT 158 
San Francisco 106 Oakland 160 
Oxnard, CA 125 Santa Paula 163 
Tucson 135 Casper, WY 178 
El Paso 136 Ventura, CA 180 
Fillmore, CA 136 AI buquer_que 182 
Portland 137 Phoenix 184 
Los Angeles 140 Denver 228 
San Diego 150 Salt Lake City 284 
Santa Cruz 155 
1-

Las Virgenes MWD 290 
Boulder, CO 157 Las Vegas 307 

It is impossible to reliably predict whether per capita consumption in 
Santa Paula will increase or decrease over the next few decades. 
There are several counterinfluences to consider. Residents of the new 
developments in Santa Paula are expected to be more affluent on 
average than existing customers, and their homes on average will 
contain more bathrooms and water-consuming appliances such as 
washing machines and dishwashers. On the other hand, these new 
houses may also be equipped with state-of-the-art water-conservation 
devices such as low-flush toilets, low-flow showerheads, front-loading 
washing machines, and self-adjusting irrigation controllers. Since a 

9 It should be noted that most estimates and calculations found in this report are 
based on water production data rather than customer billing data. The water 
production data are believed to include water that is produced but " lost" through 
leakage, inaccurate customer metering, fire fighting, street cleaning, hydrant 
flushing, and filter backwashing (at the City's water conditioning facilities). 
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large portion of water will be used for outdoor irrigation, the weather, 
the size of the residential lots, and the unit cost of water will be major 
influences. With global warming, the need for water may increase at 
the same time that natural rainfall decreases. Given the overall 
uncertainty of demand trends and considering consumption figures 
from other new developments in the area, we would not expect per 
capita consumption to be significantly lower in the future, without the 
imposition of mandatory water conservation limits. For the analysis 
performed for this master plan, an overall per capita consumption 
equivalent to 163 gallons per day has been used. 

Table 5-3 and Figure 5-3 provide monthly water production figures 
for 200 I , 2002, and 2003. Year-to-year variations in the monthly 
demands are probably more closely tied to weather patterns than to a 
general change in the character of demands. This figure and table also 
illustrate the general seasonal variation in demand. These variations in 
demand are important because the wells, pipelines, pump stations, and 
storage facilities must generally be sized to accommodate the seasonal 
peaks, specifically the Maximum Daily Demand (MDD) and Peak 
Hour Demand (PHD). These peaks generally occur in July or August. 
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Table 5-3 

Average Day Demand, ADD (AF) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Yearly Total ADD 

(AF/year) (AF/day) 

2001 335 273 322 361 460 499 526 534 479 468 353 333 4,942 13.54 

2002 351 355 423 448 505 518 563 541 513 454 374 315 5,359 14.68 

2003 377 335 344 382 425 449 548 570 498 470 341 357 5,096 13.96 

Average Day Demand = 2001 + 2002 +2003 = 13.5+14.7+14.0 =ADD= 14.1 AF/day 
3 3 

Maximum Day Demand = MOD= 21 .0 AF/day (see Figure 5-4) 

Maxmimum Day Factor = MOD/ADD= 21.0/14.1 = 1.49, Use Maximum Day Demand Factor = 1.5 

Maximum Day Demand = MOD = 1.5 x ADD 

F:ellison/S271 0501/Deliverable/Report/Water MP/Production by month.xls BOYLE ENGINEERING CORPORATION 



Figure 5-3 
Historic Production - Monthly 
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Peaking Factors 

"Peaking Factors" are simply the ratio of one flow to another, and are 
generally calculated for Maximum Day Demand (MDD; the highest 
total daily demand during a year) and Peak Hour Demand (PHD, the 
highest demand during any hour--often, but not always, falling on the 
Maximum Day). The peaking factor for MOD is calculated as the 
ratio of MOD to Average Day Demand (ADD; the total annual 
demand divided by 365 days per year). The peaking factor for Peak 
Hour can be expressed as a ratio of the Peak Hour demand to MDD or 
as a ratio of Peak Hour demand to ADD. 

Average Day Demand 

Average Day Demand, ADD, was calculated using the City's 
production records from January 2001 through December 2003. The 
City's average day demand for this 3-year period was: 

ADD= 14.1 AF/day 

Maximum Day Demand 

In order to estimate Maximum Day Demand, it was assumed that the 
peak daily demands occurred in the month of maximum production. 
The month of maximum production was identified as August 2003, 
from an examination of historic monthly production data from January 
2001 through December 2003, as shown in Figure 5-3. Within this 
month, August 17, 2003 was determined to be the day when maximum 
demand occurred as shown on Figure 5-4. On that day, production 
was: 

MOD= 21.0 AF 

Thus, the Peaking Factor for MDD is: 21.0114.1 = 

MOD= 1.5 x ADD. 
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Figure 5-4 
Daily Production - Maximum Day Demand (August 2003) 
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Peak Hour Demand 

To determine peak-hour demands, data from the City ' s Supervisory, 
Control and Data Acquisition (SCADA) system were analyzed. 
Because archival data was not available, data was specifically 
collected for this master plan. The period of September 3 through 
September 5, 2004 was examined. This period was about one month 
later than when peak demands would typically occur, but did 
encompass a period of hot weather and very high demands. The data 
used should be fairly representative of the daily use pattern that occurs 
during peak demand periods. 

Figure 5-S shows the hourly consumption computed for this master 
plan. Hourly consumption was calculated as the summation of well 
production and changes in tank storage. The computed curve, as can 
be seen, is fairly jagged, reflecting imprecision in the SCADA data. In 
particular, the water levels in the Main Reservoir records in Ill 01

h of a 
foot, but these increments can represent a change volume of 10,000 
gallons. To overcome this problem, Figure 5-S also shows a 
"smoothed" curve obtained by taking a 1-hour rolling average of the 
calculated values. As can be seen, the smoothed curve has a peak of 
approximately 1.6. 

For use in hydraulic modeling, a somewhat higher peak-hour factor 
was used of 1.8. The reasons for using a higher factor are: 

• The data upon which the peaking factor was calculated were 
limited and may not reflect the pattern that truly exists on MOD. 

• Experience has shown that peaking factors are tending to become 
higher, as more home irrigation systems are equipped with 
automatic controllers set to run in the early morning hours. 

Santa Paula Water MP (Final - Oct. 2005) 70 



.... 
0 -(J 
ca 

LL 
C) 
t: 
:.;: 
ca 
C1) 
0.. 

Figure 5-5 
Hourly Peaking Factors 

Hourly Pumping Chart 5/Hourly Pumping Chart 5 

2~------~----------------------------------~------------------~--~ 

1. 75 +---4--------------------------,------r-----~------""-oct--------l 

1.25 

1 

0.75 

0.5 

0.25 

0 
\0 I(") I(") I(") I(") I(") I(") I(") I(") I(") I(") I(") I(") 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

I(") r- 0\ ........ ~ ...... ~ I(") r- 0\ ...... ~ I(") 
N N - - ...... 

Time 
--- ·-

- SCADA ~ Smoothed ~ Hydraulic Modeling - Tank Modeling 

Boyle Engineering Corporation 



• The higher factor more closely reflects the patterns documented for 
other water utilities in the area. 

A slightly higher peaking factor provides a small margin for error. It 
should be noted that in hydraulic modeling and analysis, there are no 
built-in safety factors. 

Thus, the Peaking Factor for Peak Hour Demand (PHD) is: 

PHD= 1.8 x MOD 
or 

PHD= 1.8 x 1.5 x ADD= 2.7 x ADD 

Sizing of Storage Facilities for Peak Demands 

The characteristics of the daily demand curve (as depicted in Figure 5-
5) affect the regulatory storage needed at tanks and reservoirs. Storage 
must be adequate to meet the cumulative portion of demands that 
exceed pumping capacity. Commonly, it has been assumed that the 
daily demand curve could be modeled as two constant values, 14 hours 
at 1.5 x MDD, and 10 hours at 0.3 x MDD. As discussed in Section 3, 
tanks and reservoirs sized based on this assumption need 7 hours of 
regulatory storage, when pumps are running continuously, and about 
21 hours of regulatory storage when pumps are run off-peak (i.e., 
between 11:00 p.m. and 8:00a.m.). 

An analysis ofthe current demand curve shows that this model is still 
a fair representation of the actual demand pattern for Santa Paula, but 
if the morning peaks become more pronounced in the next few years, 
as has occurred in other communities, tanks can be quickly depleted if 
they are designed for the continuous pumping case. This fact has been 
taken into consideration in the evaluation of the storage within the 
system. 

Peaking Factors Used for Master Plan 

Table 5-4 summarizes the peaking factors used in preparing this 
Master Plan. These peaking factors should generally be used for 
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planning and designing facilities in the future, unless subsequent 
studies reveal a change in overall demand patterns. 

Figure 5-6 shows the diurnal curve used in the computer model for the 
system. This curve mimics the overall system demand on the 
maximum demand day. 
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Table 5-4 
ea mg ac ors P k" F t 

Demand Peaking 
Condition Factor Purpose 

MDD 1.5 X ADD Use to size pump stations and 
(Maximum Day storage facilities 
Demand) Use in conjunction with fire 

flow to size distribution 
pipelines (i.e. , MOD + FF) 

PHD 1.8 X MOD Use to size distribution and 
(Peak Hour 1.8 X 1.5 X transmission pipelines 
Demand) ADD 

2.7 X ADD 

Distribution of Demands- Existing System 

The City serves potable water to many different types of customers, 
including parks, schools, larger estate-style homes, smaller single­
family homes, condominiums, apartments, businesses, and other uses. 
It is not a simple matter to determine the distribution of potable water 
demand over the City' s service area. Fortunately, in Santa Paula, 
much of this variation in demand averages out. Large homes, small 
homes, and other users are somewhat interspersed in a relatively 
compact city. 

The City's consumption records are broken down into lateral size and 
fall into three categories; General, Fire and Fire Hydrant Services. For 
determining existing demand factors , only customers for General 
Service laterals were evaluated. Two types of users were identified; 
small and large water users. Small users include service laterals that 
are 5/8", 3/4", 1 ", 1 W' and 2". Large users are service laterals that are 
3", 4" , 6" and 8". August 2004 Billing Data indicated that there are 
currently 6,882 small and 33 large users. 
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Table 5-5 
Existing Customers and Average Demands 

Water System 

City Center Small Customers 
1 144 Ventura St Grace Thille School 
141 Steckle Dr Glen City Elementary School 
736 Ojai Rd City of Santa Paula- Mill Park 

City Center City of Santa Paula- Yet Memorial Park 
1330 Harvard Blvd (E) City of Santa Paula -DMV 
1360 Harvard Blvd (E) City of Santa Paula- Harding Park 
332 San Clemente St City of Santa Paula- Obregon Park 

1430 Santa Clara St City Concrete/TDI SOUTH DO 
City Center Las Piedras Park 
City Center Teague Park 

I 15 Peck Rd (N) Blanchard School 
1305 Laurel Rd #A Thelma Bedell School 

7680 Pine Grove Rd Far West Resort 
7400 Pine Grove Rd Far West Resorts Tent Park 
430 1Oth St (N) McKevett School 
145 4th St (N) Santa Paula SR Apt Assoc 

135 4th St Santa Paula SR Apt Assoc 
309 Olive St (N) Santa Paula Union High School District 
798 Harvard Blvd (E) Cal trans 

1198 Harvard Blvd (E) Caltrans 
342 Palm Ave (S) Caltrans 
602 Ventura St Isbell School 

1149 Santa Paula (E) Barbara Webster School 
299 Santa Cruz St Mountain View Mobile Home 
7 10 Harvard Blvd Mountain View Mobile Home 

400 Crai£; Dr 400 Mobile Home Estates 
15245 Telegraph (W) Twyford Plant Laboratories Inc 
103 Peck Rd Saticoy Lemon Association 
825 1Oth St (N) Santa Paula Memorial Hospital 

1500 Richmond Rd Oak Mobile Home Estates 
500 Santa Maria (W) Rancho Santa Paula Mobile Home- Acct# I 
501 Santa Maria (W) Rancho Santa Paula Mobile Home - Acct# I 
720 Santa Maria Anacapa Mobile Home 
273 Santa Paula (W) Santa Paula Cemetery 
801 Santa Paula (W) Middle Road Mutual - 4" Meter 
801 Santa Paula (W) Middle Road Mutual - 6" Meter 
1141 Cummings Rd #2 Limonera Co - 6" Meter 
1142 Cummings Rd #1 Limonera Co- 8" Meter 

15433 Telegraph (W) West Santa Paula Mobile Home Park 
600 Todd Rd County Jail 

TOTALS 

existing and future eustomers.xls Sheet I of I 

Potable Water 
Demand 
(AF/yr) 

4,693 
5.63 

2.21 
1.94 
4.99 

10.96 
8.95 
5.95 

10.94 

12.87 
10.96 

13.47 
11.37 
12.75 

6.52 

6.90 
5.74 

5. 18 

10.58 
8.60 
13.62 

10.87 
17.67 

11.25 

11.81 
11.67 

27.36 

16.03 

23 .59 
11.53 
25.17 

15.73 
15.98 
16.93 

24.27 
15.54 

40.12 

42.86 
91.51 
74.37 

32.89 

5400 
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A demand was assigned to each existing parcel in the city, as shown in 
Table 5-S. For the 33 large users, these demands were based on the 
consumption records for September 2003 through August 2004. For 
the remainder of the parcels, a uniform, unit demand was applied. 
This unit demand was calculated such that the sum of the large and 
small users equaled 5400 acre ft per year- the maximum annual 
production delivered by the City's water system. The land use map 
was used to distinguish between parcels with multi-family and single­
family residences. Parcels with multi-family residences were assumed 
to be comparable to two parcels with single-family residences. 

Within the computer hydraulic model, nodes were assigned at the mid­
block point of each main. To each node was assigned the summation 
of demands from the parcels fronting the water main. These demands 
represented the estimated average day demand (ADD) that is in the 
water main. In the actual hydraulic analysis, these demands were 
generally multiplied by the peaking factors previously described and 
are shown in Figure S-6, representing the hour-by-hour demands that 
are expected for maximum day demands (MOD). This figure includes 
both the MOD and PHD peaking factors. 

Zone Demands 

Table S-6 shows the average day demands for each of the zones. 
Based on 2002 well production and booster pumping data, the 200-ft 
zone was the difference between the water produced, 5,400 AF, and 
the sum of the total pumping for the 400, 600, and 900-ft zones. 
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Table 5-6 
E . f D d f P t bl W t XIS mg em an or oa e a er 

Pressure Zone Total Average Day Demand 
gpm mgd AF/year 

200-ft zone 2784 4.0 4,490 
400-ft zone 446 0.64 720 
600-ft zone 93 0.13 150 
900-ft zone to 25 0.04 40 
Total 5,400 

Distribution of Demands - Future System 

For the analysis of the future system, demands were estimated as 
shown in Table 5-7. For the hydraulic analyses, these demands were 
distributed to nodes across the system in a manner similar to the 
method described previously for the existing system, with the 
following exceptions: 

• It has been assumed that demands at each node within the 
existing system will increase 5 percent. This is an allowance to 
account for fi ll-in, redevelopment with increased density, and 
other changes that may affect water consumption. 

• Demands for future developments (Fagan Canyon, Adams 
Canyon, etc.) were placed at points where the water systems for 
these developments are assumed to connect to the existing 
system. In the specific case of the Fagan Canyon development, 
where planning is relatively advanced, the demands and 
connection points were a subject of several meetings between 
Boyle Engineering and RBF Consultants, the City' s consultant in 
charge of reviewing the developer' s plans. 

tO The total average day demand for the 900-ft zone was based on 2003 well 
production data of 40 AF/year instead of 2002 record of35 AF/year. 
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Table 5-7 
Future Customers and Average Demands 

Water System 

Location C ustomer Type 

Existing Small Customers 
Allowance for Fill-in 
Existing Large Customers 

1144 Ventura St Grace Thille School 
141 Steckle Dr Glen City Elementary School 

736 Ojai Rd City of Santa Paula - Mill Par~ 
City Center City of Santa Paula - Vet Memorial Park 
1330 llarvard 13lvd IE) Citv of Santa Paula -DMV 
1360 llarvard Blvd IE 
332 San Clemente St 

- --
1430 Santa Clara St 

Citv of Santa Paula • Hardin!! Park 
City of Santa Paula· Obregon Park 
City Concrete/TDI SOUTH DO 

Potable 
Water 

Dem and 

Units (AF/yr) 

4,693 
235 

2.25 

0.88 
1 Q4 --
1.00 

10.96 

1.79 
1.19 

10.94 

Recycled 
Water 

Demand 

(AF/yr) Comments/ Assum ptions 

WW based on 85 g£Cd, 29,500 ~rsons 

Allowance = 5% {water), 10% (wastewat<:1_ 

3.38 60 Ecrcent converted to R W 

1.33 60 Eercent converted to R W 

No R W- too far~--
3.99 ~rcent converted to RW 

7.16 80 ~rcent converted to R W 
4.76 ~rcent converted to R W 

C ity Center Las Piedras Park 2.57 10}()_ _ 8()_j>Crcent converted to RW 
City Center Teague Park 4.38 6.58 60 ~rcent converted to RW 

115 Peck Rd (N) Blanchard School _ 5.39 8.08 60~cent conv"'e:.:rt::.:ed:.._:.:to:...:R:.:W.:.:_ _____ _ 
1305 Laurel Rd #A Thelma Bedell School 4.55 No R W -too far away 
7680 Pine Grove Rd Far West Resort 12.75 
7400 Pine Grove Rd Far West Resorts Tent Park 6.52 
430 lOth St (N) McKevett School _ 2.76 
145 4th St (N) Santa Paula SR Apt Assoc 5. 74 
135 4th St Santa Paula SR Apt Assoc 5.18 

309 Olive St (N) Santa Paula Union lligh School District 4.23 
- - · · · · · · Caltrans 0.00 

Caltrans 0.00 
342 Palm Ave IS) Caltrans 0.00 
602 Ventura St Isbell School 7.07 

1149 Santa Paula (E) Barbara Webster School 4.50 
299 Santa Cruz St Mountain View Mobile Home 11.81 

7 10 Harvard Blvd Mountain View Mobile Home 11.67 
400 Craig Dr 400 Mobile Home Estates 27.36 
15245 Telegraph (W) Twyford Plant Laboratories Inc 16.03 

4.14 

6.35 
8 .60 

13.62 
10.87 
10.60 
6.75 

~centconv~e_rt_e_d_t~o~R~W~-------------

60 ~rcent converted to R W 
I 00 percent convert~d to R \N _______ _ 
I 00 oercent converted to R W 
100 oercent converted to R W 
60 percent converted to RW 
60 ~rccnt converted to R W 

103 Peck Rd Saticoy Lemon Association 4.72 18.87 80 ~rcent converted to RW 

825 lOth St (N) Santa Paula Memorial Hospital 11.53 
1500 Richmond Rd Oak Mobile Home Estates 25.17 
500 Santa Maria (W) Rancho Santa Paula Mobile I lome - Acct# 112-0530.00-00 15.73 
501 Santa Maria (W) Rancho Santa Paula Mobile Home - Acct# 112-0525.00.00 15.98 
720 Santa Maria Anacapa Mobile Home 16.93 
273 Santa Paula (W) Santa Paula Cemetery 4.85 19.42 80 percent converted to R W 
801 Santa Paula (W) Middle Road Mutual- 4" Meter 3.11 12.43 80 percent converted to RW 
80 I Santa Paula (W) Middle Road Mutual • 6" Meter 8.02 32.10 80 ~rcent converted to R W 
1141 Cummings Rd #2 Limonera Co- 6" Meter 42.86 No RW ·too far away 
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Table 5-7 
Future Customers and Average Demands 

Water System 

Potable 
\Vater 

Demand 

Location Customer Type Units (AF/yr) 

1142 Cummings Rd # I Limonera Co - 8" Meter 9 1.51 
15433 Telegraph (W) West Santa Paula Mobile Home Park 74 .37 
600 Todd Rd County Jail - - 32.89 

City Center Total 5,439 

Recycled 
\\ ater 

Demand 
{Af/yr) 

189 

Comments/ Assumptions 

No RW- too far away 

Fagan SF Residences 1862 units I ,022 140 gpcd and 3.5 persons per residence 

Fagan MF Residences 638 units 161 90 gpcd and 2.5 persons per residence 
Fagan Commercial ____ 0.5 acres I 
Fagan Schools I 0 acres 4 14 
Fagan Golf course/parks/landscaped commons -- 324 acres 162 570 

Fagan Total 1.349 585 

Adams SF Residential 41 units 12 205 

Adams MF Residential 0 units 0 0 
Adams Commercial 0 SF 0 0 
Adams Schools 0 acres 0 0 
Adams Golf coursc/parksllandscaped commons 0 acres 0 0 

Adams Total 12 205 

East Area I SF Residential 742 units 483 
l:.ast Area I MF Residential 158 units 88 
East Area I Commercial 0 SF 0 
East Area 1 Schools I 0 acres 4 
East Area 1 Golf course/parks/landscaped commons -- 163.5 acres 72 

F:ast Area I Total 647 

East Area 2 Commercial/Industrial 1,600,830 SF 74 

East Area 2 Total 74 

So. Mtn Golf course/parks 15 acres 33 

So. Mtn Total 33 

West Area 2 Commercial 2,646,270 acres 122 
West Area 2 Total 122 

Grand T01al 7,675 

Notes: 

(/)Fagan Canyon de1•elopment units based 011 project specific plan. 
{2) Adams Canyon developme11t based on information provided by City Planner. 
(3} East Area I. East Area 2, So. Mnt., a11d West Area 2 are based 011 City General Plan. 

14 
288 

302 

0 

0 

0 
1.281 

80 ~rcent assumed to be recycled water 
80 percent assumed to be recycled water 

Assumes house + landscaoin2 - I acre 

80__pcrcent assumed to be recycled water 
80 percent assumed to be recycled water 

existing and future customers.xls Sheet 2 of2 Boyle Engineering Corporation 



Total Future Water Demand 

Sources of Supply 

Table S-8 summarizes the total water demands which include potable 
and recycled water, that are estimated for the City as currently 
planned. 

Table 5-8 
T t IF t oa u ure W t D a er d p t bl eman s- oa e an dR I d W t ecyc e a er 

Annual Peak Day 
(acre ft/year) (mgd) 

Existing system, plus 5 percent 
allowance for infill 5570 7.58 
Fagan Canyon 1836 2.98 
Adams Canyon 217 0.47 
East Areas 1 and 2 1023 1.64 
South Mountain 33 0.04 
West Area 2 122 0. 16 
TOTALS 8800 12.9 

(In the above table, an MOD peaking factor of 1.5 was used for 
potable water and a MOD peaking factor of2.5 was used for recycled 
water. The higher recycled water peaking factor accounts for higher 
proportions of demands being used for outside landscaping.) 

Impact of Water Softening Facility 

The City is currently considering the construction of a central 
treatment plant for the softening of water. A primary objective of such 
a plant would be to eliminate the use of in-home softening units that 
discharge chlorides to the wastewater system. One type of faci lity that 
is being considered is a membrane-type faci lity. Should a membrane­
type softening facility be constructed, approximately 10 percent 
additional water production will be needed, in order to periodically 
backflush the membrane filters. This additional production has not 
been included in the previous table. 
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The City of Santa Paula currently has limited rights to ground water 
and surface water, as shown in Table 5-9. Because the surface water 
cannot be used without additional treatment, the City exchanges this 
water with a local irrigation company for additional groundwater 
pumping rights. 

Table 5-9 
XIS mg a er oca 1ons E . f W t All f 

Pumping rights for Santa Paula Basin 5412 AF/yr 
Groundwater 
Santa Paula Creek Surface Water 500 AF/yr 
Exchanged for Additional Groundwater 
Pumping Rights 
TOTAL 5912 AF,'yr 

Reports prepared by other City consultants address the question of 
what additional water supplies may be used by the City to supply the 
proposed future developments. As shown in the previous two tables, 
the difference between future demand and current supply is 8800 -
5912 = 2888 AF /yr. This is the approximate amount of new supply 
that must be secured, if these developments are built. Among the 
sources of new supply being considered are: 

• Groundwater allocation transfers. The land areas planned for 
future development often have associated water rights that can be 
transferred to the City. 

• Groundwater allocations owned by others, but not currently used. 

• State water project allocation 

• Increased yields in the Santa Paula Basin 

• Groundwater pumping in higher yield areas on the east side of the 
City 

• The use of recycled water from the City's proposed wastewater 
treatment facility 
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Impact of Recycled Water Use 

Section 12 outlines concepts for a recycled water system in the City of 
Santa Paula. Table 5-7 (presented earlier) provided an estimate of 
potential recycled water use for both existing customers and future 
developments. As noted in that table, service to all potential 
customers is not considered feasible due to the cost of the main 
extensions that would be involved. In addition to providing supply to 
existing and future customers of the City's water system, the recycled 
water system could also be used to supply the Farmer's Irrigation 
Company or another irrigation water supplier in exchange for 
additional groundwater basin pumping credits. 

Table 5-10 provides an estimate of how much recycled water may be 
available for distribution to City customers and others. 

Table 5-10 
s 1ma e ecyc e a er Ef tdR ldWt S upp1y 

Wastewater Recycled 
Generation Water 

Population (gpcd) (mgd) 
Current 29,500 65 1.92 
Additional I I 8,000 to 65to85 12 0.52 to 

13,000 1.10 
Available for reuse 2.4 to 3.0 

How much recycled water is ultimately used depends upon a balance 
between supply, which is relatively fixed, and demand, which varies 
with the season. Unless a large storage reservoir is provided, a certain 
portion of recycled water, will be unused, no matter how many 
recycled water customers are connected to the system. In periods of 
wet weather, nearly all recycled water produced at the treatment plant 
will be discharged rather than used. No matter how many customers 

I 1 Based on Figure 2-1. 
12 85 gpcd is considered fairly typical for residents of new single-family homes in 

the area. 
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are connected, if the water is used for irrigation, none is needed, when 
sufficient amounts are falling from the sky. 

Figure 5-7 illustrates the dilemma: recycled water supply and demand 
can rarely balance, since one is relatively constant, and the other 
fluctuates. "Case 1" shows that if the demand is such that it utilizes 
100 percent of the water during times of peak demand, at all other 
times, there will be a surplus of water. In fact, if MDD and supply are 
roughly equal, only about 50 percent of the recycled water will be used 
over the course of the year. "Case 2" shows the case where recycled 
water demand exceeds supply. In such a case, more of the recycled 
water is used, but a supplemental source is needed to cover the deficit 
created in the summer months. This supplemental supply is typically 
potable water that is added to the recycled water system, through "air 
gap" facilities. 

If a seasonal storage facility is available, then the dilemma can be 
solved, by storing the unused portion for summer use . In an ideal 
situation, recycled water supply would be approximately one-half of 
MDD, and the water that is unused in the winter period becomes the 
supplemental water used in the summer period.l3 

13 If the water is stored in a open reservoir, a screening facility would needed to 
remove algae from water drawn from the reservoir. 
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Table 5-7 (previously presented) showed that estimated future 
recycled water demands within the City are 1281 AF/year. This 
equates to a maximum day demand of only 1.6 mgd. Table 5-10 
showed that up to 3.0 mgd of recycled water may be available . Thus, 
to make full use of this resource even on maximum demand days, an 
exchange with an irrigation company will 1ikely be needed. Without 
such an exchange, up to 1.4 mgd would be unused, even on maximum­
demand days. 

Figure 5-7 showed that to optimize the use of recycled water, 
maximum day demands would need to be about twice the recycled 
water supply, with the supplemental water coming from a seasonal 
storage facility. Table 5-11 shows the estimated size of a seasonal 
storage faci lity needed to make full use of recycled water in the City. 

Table 5-11 
R I d W t S I St ecyc e a er easona orage F Tt s·. aCII V IZing 

Total 
Recycled Recycled Recycled 
Water Water Used Water Stored 
Available Directly Seasonally 
(AF/year) (AF/year) (AF/year) 

Supply = 1.4 1600 1100 500 
mgd 
Supply = 3.0 3400 2300 1100 
mgd 

Future Groundwater Pumping Requirements 

The previous subsection mentioned the various methods that are being 
investigated to increase water supply for the City, including water 
rights transfers, increased basin yields, the use of state project water 
and recycled water. With the single exception of development of a 
recycled water system, each ofthese methods entails the extraction of 
additional groundwater.I4 

14 If state project water were used, for instance, water would be released from Lake 
Pyramid, to Lake Piru, to the Santa Clara River. It would ultimately be captured 
by United Water Conservation District's Freeman D iversion, and be exchanged 
with the City for additional pumping credits. 
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Existing system 
. . . plus infill 

Table 5-12 provides estimates of how much add itional ground water 
pumping wi ll be required. For these estimates, it has been assumed 
that a capacity margin of 25 percent is needed to provide for 
operational flexibility, system reliability, and proper well maintenance. 

Table 5-12 
Recommended Well Capacities 

Estimated 
Recommended MOD 
Supply Recycled 

MOD Capacity Demand 
(mgd) (mgd) (mgdl* 
7.2 9.0 0 
7.5 9.3 0 .2 

Recommended 
Well Capacity 
jm_gd) 
9.0 
9 .1 

. . . plus Fagan Canyon 9.9 12.4 1.3 II. I 

.. . plus Adams Canyon 10.2 12.8 1.6 11.2 

... plus East Areas I and 2 11.6 14.5 2.2 12.3 

.. . plus South Mountain 11.6 14.5 2.2 12.3 

. .. plus West Area 2 11.8 14.7 2.2 12.5 

Location of Future Wells 

(The above table is based on estimates of recycled water use found in 
Table 5-7.) 

Plates 3 through 5 show a recommended location of a future well 
field, east of the City, in the vicinity of the Teague-McKevett Ranch 
(overlapping with East Area 1 ). The development of this well field, 
with up to 5 wells, would be triggered by the development of Fagan 
Canyon, which will increase estimated water demands by over 30 
percent. In the analysis of the "future system" found later in this 
report, it has been assumed that approximately 3.5 mgd of well 
capacity will reside in this well field . This "new" production is 
essentially for the new developments of Fagan Canyon, Adams 
Canyon, East Areas 1 and 2, South Mountain, and West Area 2. 

The well faci lities needed to service existing areas has been found to 
be deficient for the proposed operations this master plan proposes. The 
new wells are assumed to remain in the vicinity of the current wells. 

• Based on a MOD/ADD peaking factor of2.0. This factor is higher than the potable 
water peaking factor, reflecting a higher seasonal influence. 
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In other words, as the current wells wear out and are decommissioned, 
it is assumed that new wells of similar capacity will be constructed in 
the same general areas. By keeping this "existing" production in the 
same general areas, the City can maximize its current investments in 
infrastructure, particularly the transmission mains and water 
conditioning facilities. 

In the Appendix can be found The Hydrogeological Planning Study, 
by Hopkins Groundwater Consultants, Inc., a study that was performed 
in conjunction with this master plan. In that study, Hopkins posits that 
a new well field of intermediate depth in the vicinity ofthe Teague­
McKevett Ranch will provide the City with the following benefits: 

• Relatively good water quality. Water in this area is expected to 
be relatively low in TDS, low in chloride concentration, and 
relatively low in sulfate concentration. Nitrate concentration is 
expected to be moderate and manganese concentrations are 
expected to be high. 

• Enhanced Basin Yield. By suppressing the groundwater levels 
in this portion of the Santa Paula Basin, additional recharge from 
the Fillmore Basin may be induced. 

• Access to the Fillmore Basin. As the plate shows, the boundary 
between the Fillmore and Santa Paula Basin is in this vicinity. 
The Fillmore Basin is presently unadjudicated, and believed to 
have enough surplus water to substantially increase the City's 
water supply. 

None of these advantages would be available for wells drilled within 
the existing City or areas to the west. Few, if any, sites suitable for the 
construction of a new municipal well are available in the existing city. 

Plate 3 also shows a possible well field near the Santa Clara River. 
This well field would be developed only if a membrane-type softening 
plant is constructed, capable of removing various contaminants 
including nitrates, sulfates, and reducing the overall TDS, that is found 
in shallow groundwater near the river. However, the advantages of 
developing a well field in this area are: 
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• Potential for enhanced basin yield. By depressing the 
groundwater surface in this area, basin yield can be enhanced 
through greater Santa Clara River recharge. 

• Proximity to the proposed softening facility. A well field near 
the softening facility can provide the raw water needed for the 
facility, with a lower investment in pipelines. 
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Section 6 - Unaccounted for Water Evaluation 

This section examines "unaccounted for water"- that is, water that 
enters the system, but is not recorded by customer meters. Water is 
" lost" to fire fighting, theft, leakage, and meter inaccuracies. 

Background and Overview 

Total System 

Unaccounted for water is all the water which is not recorded by water 
meters. It includes fire fighting and fire hydrant flushing and testing, 
inaccurate meters (which tend to run "slow" as they get older, theft, 
urunetered construction water and leaks in the water system. Normal 
range is 5- l 0 percent for a relatively tight system. 

The methodology used to evaluate water loss, includes reviews and 
analyses of City-provided records, including water billed to customers 
(categorized by size) and well production records. For this report, 
fiscal years 2000/0 I, 200 I /02, and 2002/03 were examined. The 
primary objectives were to determine the losses in terms of acre-feet 
and percentage of supply. 

The analysis for the total system, as shown in Table 6-1 compares the 
total water billed, with the total water supplied from all the wells (also, 
see Figure 6-1 for a graphical representation) . 

Table 6-1 
Unaccounted for Water 

2001 
!Produced 4942 

-
Metered 4892 ---
Estimated Amounts based on City - --

Hydrant Flushing/Testing 0.3 
Fire Fighting 14.8 
Street Cleaning ? 

Total Used 4907 

Unaccounted for water 35 
Percentage 0.7 

2002 2003 
5359 5096 

4703 4810 

0.3 0.8 
5.2 5.3 
? ? 

4709 4816 

650 280 
12. 1 5.5 

The entire water system formerly was flushed twice a year. The City 
did this consistently in the past because of the iron and manganese 
sediment derived from in the groundwater. However the central 
conditioning plant has been in service since 2000, virtually eliminating 
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Figure 6-1 
Unaccounted Potable Water 
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this source of system contamination, and flushing is no longer 
periodically performed. It is performed occaisionally. 

The calculated water loss ranges from 35 to 650 acre-feet per year or 
0.7 percent to 12.1 percent. The three-year average water loss between 
2001 and 2003 is 6.1 percent. The yearly results appear to vary 
considerably. It is unlikely that during the Year 2001, only 0. 7 percent 
of all the water produced was unaccounted for. It may be that water 
used in fire fighting was overestimated that year or park and street 
cleaning usage was not tracked. Typically, 5-10 percent of 
unaccounted water for a relatively tight system is encountered. 

Overall, it appears that water loss in the City is not a significant 
problem, as compared to other municipal systems. In fact, system 
performance appears to be quite good, which is generally indicative of 
pipelines that are in good condition and meters that are not overly 
worn. It is recommended that the City continue to track water usage 
and monitor unbilled usage. A yearly assessment of water loss is 
important as a way of determining the general integrity of the 
distribution system. 
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Section 7 - Evaluation of Existing System 

Introduction 

This section presents an evaluation of the potable water system as it 
exists today, with existing demands. Storage and pumping facilities 
are evaluated for capacity to serve the existing demands, and 
recommendations for improvements are made where appropriate. The 
hydraulic capacity of pipelines is also evaluated, and recommendations 
for replacements or improvements are made. The recommendations, 
of course, need to be reviewed in the context of the recommendations 
for meeting existing plus future 5% infill development as presented in 
Section 8. 

Section 3 presented criteria for the sizing of pipelines, reservoirs and 
pumping stations. Section 5 discusses that criteria further. The first 
part of this section looks at reservoir (tank) storage and pump stations. 
The second portion, examines the hydraulic capacity of the whole 
subsystem. The reservoirs and pumping stations are presented 
together since they function together to meet the demands. Also, 
increased pumping capacity can, in certain instances, mitigate 
deficiencies in reservoir storage and to some degree vice versa. 

Reservoir Storage - General Discussion 

In this master plan, when referring to storage facilities, the terms 
"tank" and "reservoir" are synonymous. As introduced in Section 3, 
required reservoir storage is made up of regulatory storage, emergency 
storage and fire flow storage. 
Additional comments are: 

a. Fire flow storage - the determination of required fire flow storage 
is a calculation and the outcome is determined by matters outside 
the control of City, such as determined by the California State Fire 
Code. 

b. Emergency storage - there is some flexibility with regards to how 
to treat this. The City's criteria is 8 hours of storage assuming 
MDD conditions. This will compensate for short power outages. 

c. Regulatory storage - it is in this volume of storage where there is 
the most flexibility in terms of approach. Section 3 introduces the 
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concepts of 24-hour, 18-hour, and 9-hour pumping strategies. This 
Master Plan proposes that an 18-hour, or 9-hour criterion be used 
in all existing subsystems. 15 

This allows a reasonable cushion for such demands. 

Additional comments are: 

I. 24-hour basis - When a system or subsystem is designed using the 
24-hour basis, there is often no margin for error during times of 
peak demand. Problems will occur if demands exceed estimations 
or if diurnal consumption patterns change. The criterion also 
provides Iitle operational flexibility for dealing with emergencies, 
system maintenance/repairs, or replenishment of fire storage. 

2. 18-hour basis -Leaving emergency storage as a reserve, the 18-
hour criterion provides additional storage which provides operators 
with greater flexibility. It also allows for short-term (i.e., several 
hours) maintenance of equipment or tanks during MDD events. 
Most importantly, it allows for a margin of safety to replenish 
storage following a fire, or to meet demands that may exceed 
projections. 

3. 9-hour basis - This is essentially the "off-peak" pumping 
alternative. It is the most conservative option, providing the 
maximum amount of reservoir storage. The selection of this 
alternative allows the City to operate stations either on-peak or off­
peak. 9-hour pumping is preferred for small pressure zones, where 
the marginal cost of achieving it is relatively low. 

Pumping Station - General Discussion 

Pumping stations should be capable of refilling the tanks with MOD 
regulatory storage within 18 hours. Ideally, this should be 
accomplished with the standby pump in a non-operational status. A 
standby pump allows the operator to switch pumps out of service for 
maintenance adding reliability; if one pump is broken, service does not 
have to be disrupted for days, and reduces the wear and tear on pumps 
by rotating the operation of pumps. Currently, few of the City' s 
pump stations have standby units. 

15 Later in this Master Plan, in developing a criteria for the Fagan Canyon 
Development, a 12-hour basis has been applied. 
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Reservoir- Conclusions 

Depending on the number of hours assumed for pumping, 18-hour or 
9-hour, more or less of the flow goes directly to customers versus to 
reservoir storage. For shorter pumping times, more water actually 
enters the reservoirs for use at other times of the day. 

Table 7-1 presents the analysis of the existing reservoirs/tanks in 
terms of storage. Columns 1-12 are essentially statistical information. 
Column 13 reflects the manner in which current systems are operated 
in terms of whether the pumping station supplying water is in an off­
peak mode. Column 14 shows the recommended storage per the 
following rules: 

• If a subsystem has the required storage to operate with off-peak 
pumping, 9-hour, then it is assigned to that category regardless of 
whether or not it currently is operated as an off-peak subsystem. 

• 18-hour basis is recommended as the basis for evaluation of other 
subsystems 
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(1) (2) (3) (4) (5) (6) 

Tank Required 8-Hour 
High Water Fire Fire Emergency 
Elevation Flow Duration Storage MOD Storage 

Reservoir/Tank (Feet) (GPM) (Hours) (Gal) (GPM) (Gall 
200Zone 5,000 5 1,500,000 4,177 2,005,000 

Main· Reservoir 488 
Anderson Tank 488 
Limoneria Tank 476 

400 Zone 4,000 4 960,000 636 305,000 
East 

Cherrv Hill 657 
Fuchsia 658 . 

TeaQue 634 
West . 

Peck 658 1,250 2 150,000 33 16,000 

600 Zone* 4,000 4 960,000 139 67,000 
Mesa #1 827 
Mesa#2 827 

900 Zone 1,250 2 150,000 37 18,000 
Case 960 

TOTAL ALL STORAGE 3,720,000 5,022 2,411,000 

Notes: 
(1) Not Used 

(7) 

Table 7-1 
Tank/Reservoir Storage Capacity 

Existing 

(8) (9) (10) (11) (12) 

Daily Regulatory Storage Total Storage Required 
(Gallons) ( MG) 

24-Hour 18-Hour ,9-Hour 24-Hour 18-Hour 9-Hour 
Basis Basis Basis Basis Basis Basis 

1,754,000 2,581,000 5,338,000 5.26 6.09 8.84 
. 

. 

267,000 393,000 813,000 1.53 1.66 2.08 . 

14,000 20,000 42,000 0.18 0.19 0.21 
. 

58,000 86,000 178,000 1.09 1.11 1.21 

16,000 23,000 48,000 0.18 0.19 0.22 
. 

. 

2,109,000 3,103,000 6,419,000 

(13) (14) 

Recom-
Current mended 

Operations Storage 
Off-Peak (MG) 

no 6.09 

no 1.66 

yes 0.21 

1.11 

yes 0.22 

9.28 

*The 600-ft zone currently has insufficient capacity to meet the hospital's fire storage. The table below is based on residential fire flow only. Section 8 proposes to use a fire pump at the new 
Terracina pump station to accommodate the hospital's fire flow 

Tank Fire Required 8-Hour Daily Regulatory Storage ·. Total Storage Required ( MG) Current Recom-
High Water Flow Duration Fire MOD Emergency 24-Hour 18-Hour 9-Hour 24-Hour 18-Hour 9-Hour Operations mended 

Reservoir/Tank Elevation (GPM) (Hours) Storage (GPM) Storage Basis Basis Basis Basis Basis Basis Off-Peak StoraRe 
600 Zone 1,250 2 150,000 139 67,000 58,000 86,000 178,000 0.28 0.30 0.40 yes 0.40 

Mesa #1 827 . 

Mesa#2 827 

VT-S27-105-01/DeHverableslreport -tables/Reservoir Storage Capacity .xis 

(15) (16) (17) (18) 

Existing Surplus 
Tank (Deficit) Basis of 

Capacity Capacity Recom- Need More 
(MG) (MGl mendation Storage 

5.50 (0.59) 18-hr yes 

4.40 
0.62 
0.48 

1.18 (0.48) 18-hr yes 

0.47 
0.50 
0.21 

0.50 0.29 9-hr no 

0.46 (0.65) 18-hr yes 
0.23 
0.23 

0.50 0.28 9-hr no 
0.50 

7.64 (1.15) 

Existing Surplus Basis of 
Tank (Deficit) Recom- NeedMore 

Capacity Capacity mendation Storage 
0.46 0.06 9-hr no 
0.23 
0.23 

Boyle Engineering Corporation 



Pumping- Conclusions 

In Column 16, the surplus or deficit is that which currently exists in 
the City' s water system. Conclusions from Table 7-1 are shown on 
Table 7-2: 

Table 7-2 

s ummary o fC t St urren orage D f. e 1C1enc1es 

Subsystem Deficit Comment 

200-foot zone 0.59 MG Based on 18-hours of pumping. 

400-foot East 0.48 MG Based on 18-hours of pumping. 
zone Partly result of tire flow 

requirements at Thelma Bedell 
School. 

600-foot zone 0.65 MG Based on 18-hours of pumping. 
Would not be present if hospital 
fire flow is delivered by a fire 
pump at Terracina P.S. 

The 200-foot zone and 400-foot East zone are recommended to pump 
on an 18-hour basis so it will allow for short-term (i.e., several hours) 
maintenance of Main Reservoir and other facilities during MDD 
events. Both the 200 and 400-foot zone have high requirements for 
fire flow because of large public structures located within each zone. 
The 600-ft zone also has a high fire flow requirement, which is for the 
hospital. A new Terracina pump station is planned for future 
improvements and should be equipped with a fire pump, separate from 
the duty pumps, that will only operate during a fire event and will 
eliminate the need for more storage in the 600-foot zone. 

Table 7-3 presents the analysis of the pumping station capacity. 
Columns 1-6 are essentially statistical information. Column 7 reflects 
the pumping capacity required to serve each zone and the subsystems 
they supply (i.e., 200-foot zone must supply pumping capacity to all 
upper zones; 400, 600 and 900). Columns 8, 9 and I 0 show the 
required flow at MDD for 24-hour, 18-hour and 9-hour periods. 
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Notes: 

1,600 

1,400 

1,800 

2,400 

1,200 

1,500 

1,800 

0 

0 

0 

0 

Table 7-3 
Pump Station Capacity 

Existing System 

636 

33 

139 

1. Capacity of Well13 is limited to 1800 gpm when Well11 is operating. Flow is limited through the Steckel conditioning facility to a maximum of 3,000 gpm. 
2. Pump station capacity is calculated for MDD at TDH and does not include standby units 
3. Total for 200 zone excludes Well14, due to production limitation at the Steckel Conditioning Facility. 

Pumping Capacity (Rev 1 ).xis 
11/1/2005 BOYLE ENGINEERING CORPORATION 



• Conclusions from Table 7-3 are shown on Table 7-4: 

Table 7-4 
Summary of Criteria- Reserv01rs and Pumpmg Stat1ons 

Pumping 
Facilities 

24-hour Supply wells (Well 1-B, 11, 12, 13 and 14) have 
basis capacity for 24-hour, but 18-hour pumping is 

recommended. 

18-hour Terracina 400 BPS ( 400-foot East Zone) is 
basis recommended to pump per this criteria. 

9-hour basis Anderson BPS (400-foot West Zone) Terracina 600 
BPS (600-ft zone) and Canyon BPS (900-ft zone) 
have the capacity to pump per this criteria, provided 
that a fire pump is installed for the hospital in the 
600-ft zone. 

200 Zone Well Capacity. The analysis shows that well capacity in 
the 200 Zone currently falls short by about 900 gpm, if the 18-hour 
criterion is used. However, the analysis is a little misleading. The 
deficit would be only 400 gpm, ifthe full capacity of Well 13 could be 
used, and the deficit might become a surplus, if Well 14 could be used 
in conjunction with Wells 11 and 13. Currently, the production of 
these wells is limited by the capacity of the Steckel Treatment Facility. 
An audit of the Steckel Facility was not within the scope ofthis Master 
Plan, so it is not known how much the plant capacity can be effectively 
increased. Some increase in capacity is expected with the 
improvements in distribution piping between the plant and the Main 
Reservoir that are described in Section 8 and shown in Plate 2. 

The City currently is able to keep up with maximum-day demands by 
pumping the wells on a nearly continuous basis, but not without 
difficulty- particularly when the partially clogged filters in the 
conditioning facility limit production to less than the 3200 gpm used in 
this analysi's. Increasing the capacity of Steckel would help, but there 
may be practical limitations given the space that is available. It would 
also increase the City's dependence on the well field along the 
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barranca. Ideally, another fully functional well with its own iron and 
manganese removal facility would be constructed elsewhere, but this 
would be expensive. A more practical solution would be to add a 
standby facility for Well 12. At this point, if Well 12 experienced a 
mechanical failure during periods of high demand, the City would fall 
25 percent short of meeting demands. The proposed standby well 
(shown as "Well 12A" in the plates) would share treatment facilities 
with Well 12, and could be used alternately with it. By constructing 
this well in the southeast corner of the City, the City's supply diversity 
would be increased. 

Evaluation of Hydraulic Capacity with Existing Demands 

The previous sections discussed the methods by which the capacity of 
the City's storage facilities and pumping were evaluated to meet 
existing demand, and made recommendations for improvements, either 
to the capacity of the facility or to the operation of the facility. This 
section discusses the analysis of the hydraulic capacity of the existing 
distribution system (pipelines) to meet the existing demand, and will 
provide recommendations for improving the pipeline capacity. 
Section 8 will discuss the capacity of the system to meet fill-in future 
demand. 

The hydraulic analysis model that was developed using WaterCAD 
was used to evaluate flows and hydraulic gradients throughout the 
potable water distribution system under a variety of conditions as 
follows: 

• Existing demands 

• Existing+ 5% Fill-in development 

• Fagan Canyon Development 

• Adams Canyon Development 

• Buildout which includes other developments such as East Area 
1 & 2, South Mountain, and West Area 2 (with Water 
Softening Facility) 
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The results of the hydraulic analyses for the potable water system are 
presented in Plates 1 through 8 and schematic diagrams throughout 
the remainder of this report. The schematic diagrams generally show 
the relative locations of facilities in the City; however, they are not 
intended to be to scale. Flows through significant pipelines and pump 
stations are shown with arrows indicating the direction of flow at that 
time; flow direction may (and often does) change during the day. 
Hydraulic gradients are shown at pump station suction and discharge 
points, tanks, and other significant points. (Gradients are shown rather 
than pressures since the pressure at any point is dependent upon the 
elevation at that point. Pressures can easily be calculated given the 
ground elevation.) 

The results at peak hour for the existing system is shown in Figure 7-
1. This is considered to be the worst case (highest flows through 
pipelines resulting in highest headloss, and therefore the lowest 
gradients through the system). The tanks are set at the bottom of the 
regulatory storage level; that is, the tanks are considered to have the 
full supply of fireflow storage and emergency storage, but no 
regulatory storage. These are worst case scenarios, and provide what 
may be considered to be conservative results. City staff may never 
have observed gradients as low as those presented on the schematics. 
Tanks are often kept well above the bottom of the regulatory storage 
range, and the peak hour of the Maximum Day Demand used for these 
analyses may not have actually occurred. However, based on the 
analysis presented in Section 5- Demand, Peaking Factors, and the 
Maximum Day Demand, while conservative, is certainly not 
unrealistic. The City's system should be designed to deliver adequate 
flow and pressure under realistic circumstances. 

Recommendations for pipeline improvements are generally for 
improving the hydraulic capacity of the distribution system to provide 
the necessary flows and gradients. They are based deficiencies seen 
under MDD, PHD and MDD+FF conditions. Criteria such as 
pressure, velocity and pipeline headloss were evaluated and results are 
summarized in Table 7-5 (also shown graphically on Plate 1). 

Tables 7-6 and 7-7 provide a list of fire flows, based on certain 
assumptions regarding structure size and construction. In order to 
achieve the higher flows shown (> 1500 gpm), it is generally necessary 
to flow more than one hydrant. 
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It is very common to have such deficiencies due to evolving codes and 
standards. The City has wide latitude in determining which of these 
deficiencies warrant expenditures. Most of the low fire flows are 
associated with mains that are less than 6-inches in diameter. 

The fire hydrants (FH) at high elevations near the suction side of 
Glade Drive booster pump station (BPS) were also found through 
hydraulic analysis to be under capacity for fire flow. Residential fire 
flow is a minimum of 1 ,250 gpm and most of the FHs in this area had 
an available fire flow of 1,000 gpm or less (assuming the pump station 
is not operating and the 400-ft zone tank level is at an elevation of 654 
feet) . Although Teague Tank is nearby with two 8-inch discharge 
pipes, there are 6-inch and 4-inch pipes that separate the tank from 
these residences located at the bottom of the subsystem. Also, one of 
the 8-inch discharge pipes from Teague Tank bypasses the Terracina 
BPS and splits into two 4-inch pipelines on the discharge side. 

Fire flow from Teague Tank is generally limited by a 4-inch pipeline 
that is on the discharge side of Terracina PS. This is recommended to 
be replaced with an 8-inch pipe. The total amount of 4-inch pipeline 
on the discharge side ofTerracina BPS is 2,300 feet. 
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Table 7-5 
5 ummary o XIS mg e 1c1enc•es fE. f D fi. 

Criterion MOD PHD MDD+FF 
Pressures below 20 psi • 200 zone - Low • Fire flow were 

pressures occurred at modeled such that 
the suction side of the available fire flow 
Terracina BPS, Park would be calculated 
Street BPS. when a minimum 

pressure of20 psi is 
obtained. 

Velocity above 15 fps • ---- ---- None 
Pressures below 43 psi • 200-zone - Pressures • 200-zone - More Capacity Issues: 

near Terracina BPS profound than MOD See Table 7-6 
were low, which were conditions. 
located at the top of 
the pressure zone 
boundary in the 200 ft 
zone. 

Pressures above 150 psi • 900-zone - Some • None 
high pressures on 
discharge side of 
Canyon BPS. 

Velocity above I 0 fps • None • None 
Pipeline headloss above • 200-zone - The • 200-zone - The 
5ftll OOOft velocity within discharge pipe from 

discharge pipe for Anderson Tank to 
Main Reservoir is up Peck Road/Richard 
to 13.5 ft/1000 ft, size Road intersection gets 
must be 18-inch up to 19 ft/1000 ft. To 
instead of 14-inche. reduce to below 5 

ft/1 000 ft, size must 

• 200-zone - the 8- be 16-inch instead of 
inche pipe in La 12-inch. 
Vuelta (Suction pipe 
for Park Street BPS) • 200-zone - The 3 
is around 7 ft/1 000 ft. and 4-inch pipe in 

Park between I 01
h and 

Ojai is around 15 
ft/ 1 000 ft. Pipe needs 
to be 8-inch. 
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Table 7-6 

Fire Flow Capabilities 

Exist Size Available Required FF Size Recommend 
Zone FH# Location {in) FF (gpm) {gpm) (in) 

200 105 Orchard Street 3-in STL 180 1250 200 

482,481 4-in ACP 
200 and 480 South Mountain View Rd (1966) 220-870 1250 200 

116 and McKevett Rd between 8th 4-in CIP 
200 115 and 10th St (1923) 270-390 1250 200 

129 1Oth St between Harvard 2-in STL 300 1250 
200 and Ventura (1921) 200 

Ralph Way and Richmond 
Road (between 141

h and 
200 176 Guiberson St.) 4-in CIP 320 1250 200 

476 and 4-in CIP 
200 477 Shepard Rd (1947) 340-370 1250 200 

FH on Telegraph Road 
E/0 Briggs Elementary 4-in CIP 

200 479 School (1940) 350 1250 200 

Telegraph Rd and Shepard 4-in CIP 
200 3 Rd (1927) 380 1250 200 

3-in (1921) 
118 and and 4-in 

200 117 Mill St E/0 1Oth St (1926) CIP 530-1000 1250 200 

6-in ACP in 
Bedford Street and Ojai Bedford St 

353,352 Road between Bedford and 6-in CIP 
200 and 121 Street and Park St in Ojai Rd 530-600 1250 200 

4-in CIP 
(1929) and 6-
in CIP (1923) 
in Ventura St 
and 4-in CIP 

Isbell Middle School - West (1916) in 7th 
200 165 dead end of Ventura St St 590 5000 200 
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Table 7-6 

Fire Flow Capabilities 

Exist. Size Available Required FF Size Recommend 
Zone FH# Location (in) FF (gpm) (gpm) (in) 

Replace 6-in CIP 
(1938) in Harvard 
between Peck Rd 

468 and and Elizabeth Ct 
200 467 Elizabeth Ct 8-in PVC 720-730 1250 with 8-in 

McKevett Grammer School 8-in 10th St 
- 1Oth St between Santa 4-in between Virginia 

91 and Paula St and Virgina (1923)CIP in Terrace and Santa 
200 103 Terrace 10th St 780-1600 4000 Paula St 

Teague Drive S/0 McKevett 
200 112 !!eights 4-in CIP 790 1250 6 

Lucada St 4-in CIP 
200 174 (1974) 800 1250 6 

Ernest Dr. 8-in in Ernest Dr 
and 8-inch in 
Richmond Dr 

6-in CIP in between Ernest 
200 285 Ojai Rd 810 1250 and 13th St 

36 Ojai Street between South 2-in and 4-in 830 1250 6-in in Ojai St 
Alley and Ventura CIP between South A lley 

200 and Ventura St 

173 Richmond Road between 141
h 4-in C1P 850 1250 Same as f'H 176 

200 and Ralph Way 

180 and Craig Drive and Warrant 4 900 1250 6 
200 178 Avenue 

200 84 Palm Court 4-in CIP 910 1250 6 

109 Orchard St 4-in CIP 950 1250 Replace 2-in STL 
( 1923) ( 1927) w/ 6-in in Oak 

St from High St to 
200 Saticoy St 

Oak Park Dead end of Richmond Rd 6-in ACP 960 1250 Same as f'H 176 
Mobile 
Home 

200 Estates 
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Table 7-6 

Fire Flow Capabilities 

Exist. Size Available Required FF Size Recommend 
Zone FH# Location (in) FF (gpm) (gpm) (in) 

131 and Harvard Blvd between Ojai 4-in CIP 1000 1250 6 
200 132 and 12th St 

8-in in Willard 
S. Mountain View and 6-in STL Bridge St (see FH 

200 466 Willard Bridge St (1953) 1030 1250 482) 

475 Felkins Rd 4-in ACP 1020 1250 6 
200 ( 1956) 

447 and Corporation St 4-in ACP 1000-1100 1250 8-in Corporation St 
200 356 (1968) and in Acacia Rd 

172 Acacia Rd 4-in CIP 1000 1250 6-in in Acacia Rd 
200 ( 1963) 

WH 488 Whipple Rd 2-in STL 1050 1250 connect to 8-in in 
200 ( 194 7) Whipple Rd 

Replace 4-in CIP in 
Harvard between 
8th and Brett with 

200 361 Brett Way 6-in ACP 1100 1250 6-in 

Harvard Blvd between 4-in CIP 
200 240 Steckle Dr and Craig Dr (1959) 1170 1250 6 

6-in ACP 
200 212 Dead end of Lucada St (1955) 1240 1250 8 

6-in ACP 
200 200 Dead end of Dartmouth Rd (1954) 1240 1250 8 

Webster 6-in CIP in 
(Barbara Santa Paula 12-in CIP in Santa 
) St, 2-in 11th Paula St between 
Element St, 6-in CIP 1Oth and 12th St, 6-
ary (1923) in in 11th St, 12-in in 

200 School 82 , 83 93 and 96 Saticoy St 1700-1 780 5000 Saticoy St 

400 43 Encino Place N/0 zone 2-in STL and 120 1250 6 
closed valve 4-in CIP 
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Table 7-6 

Fire Flow Capabilities 

Exist. Size Available Required FF Size Recommend 
Zone FH# Location (in) FF (gpm) (gpm) (in) 

400 495 Mupu School - Fl-1 along 6 CIP 380 2000 Replace 6in CIP on 
Ojai road and N/0 Fll-494 Ojai Rod between 

Mupu Rd and FH 495 
with 8-in and connect 
to 900Zone. Close 
zone valve S/0 FH 
493 near Stonegate 
Rd. 

400 494 Ojai Rd 500 ft. S/0 Mupu 6 CIP 440 1250 Same as Fll 495 
School 

400 493 Fl-1 on Ojai Rd N/0 Stonegate 6 CIP 540 1250 Same as FH 495 
Rei 

400 518 and FH on Suction side of Glade -Glade Drive 780-790 1250 -Glade Drive 8-in -
519 PS 6-in ACP Dana Drive 8-in -

( 1965) -Dana I 0-in Lorna Vista PI 
Drive 6-in -Terracina BPS 
ACP ( 1965) - discharge piping (all 
8-in ACP on 8-in) 
Lorna Vista PI 
between 6th St 
and Lorna 
Vista Alley -
Terracina BPS 
Discharge 
piping (al l 4-in 
CIP) 

400 346 N/0 Bedford Street 4-in ACP 870 1250 6-in 

400 377 and Stonegate Rd 8-in ACP 870-980 1250 Replace I 0-in Cherry 
378 I !ill Tank discharge 

pipe and 8-in ACP in 
Cherry Hill Rd N/0 
Stonegate Rd with 
12-in 

400 338 Dana Drive N/0 6th Street 6-in ACP 880 1250 Same as FH 518 and 
519 plus 8-in on 6th 
St between Dana Dr 
and Lorna Vista PI 

400 337 Dana Drive and Glade Drive 6-in ACP 880 1250 Same as Fll 5 18 and 

Santa Paula Water MP (Final- Oct. 2005) 108 



Table 7-6 

Fire Flow Capabilities 

Exist. Size Available Required FF Size Recommend 
Zone FH# Location (in) FF (gpm) (gpm) (in) 

5 19 

400 492 Fl I along Ojai Rd S/0 April 6-in CIP 900 1250 Same as FH 377 and 
Lane 378 

400 414 Wendy Lane 8-in PVC 920 1250 Same as FH 518 and 
519 

400 520 and View Dr W/0 Wendy Lane 8-in PVC 920 1250 Same as Fl-1 518 and 
335 520 

400 313 View Dr W/0 Glade Dr 8-in ACP 930 1250 Same as Fll 518 and 
521 

400 486 April Lane 4-in ACP 940 1250 Same as FH 377 and 
378 

400 336 6th Street and Dana Drive 6-in ACP 940 1250 Same as FH 338 

400 463 and Cherry Hill Rd 8 970-1000 1250 Same as Ff-1 377 and 
462 378 

400 110 View Drive and 6'h Street 8 980 1250 Same as FH 518 and 
5 19 

400 138 Lorna Vista PI E/0 I Oth St 4-in CIP 1080 1250 6 
( 1952) 

400 196 llillside Drive 4-in CIP 1100 1250 6 

400 152 Fern Oak Dr 4-in CIP 1100 1250 6 (sec FI-1 228) 

400 325 Lorna Vista PI E/0 6th St 8-in ACP 1120 1250 Same as FH 518 and 
( 1965) 519 

400 401 and Beech Dr and Amber Dr 8-in ACP 1170 1250 Same as FH 377 and 
400 378 

400 163 Woodland Dr and Holly Dr 4-in C!P 1170 1250 6 on Woodland Dr 
from Ojai Rd to Cliff 
Dr 

400 379 Honeywood Ct 6-in ACP 1240 1250 Same as Fll 377 and 
378 
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Table 7-6 

Fire Flow Capabilities 

Exist. Size Available Required FF Size Recommend 
Zone FH# Location (in) FF (gpm) (gpm) (in) 

400 228 and Thelma Bedell School 6-in ACP 1770-1950 4000 12-in replace 6-in 
225 1\CP in llawthorn 

St., 12-in replace 8-in 
PVC in Laurel Dr. 8-
in parallel pipes 
replace 4-in CIP in 
Fern Oak and 
Woodland Dr and 10-
inch replace 6-in CIP 
in Ojai between 
Fuchsia Tank and 
Fern Oak Dr 

600 402 llospital - I Oth St 8-in 1\CP 3400 4000 Replace 8-in STL on 
discharge side of 
Mesa Tank to Vista 
Grande Dr 
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Table 7-7 
Fire Flow Deficiencies for Schools and Other Large Structures 

Label 

SANTA PAULA ELEMENTARY SCHOOL DISTRICT 

Btdell (Thelma 8.) Elementary School 

Fll-225 

FH-228 

Blanchard Elementary School 

Fll-250 

Glen City Elementary School 

fll-5 

Fll-307 

Isbell Middle School 

Fll-165 

McKevett Elementary School 

FH-91 

FH-103 

Thille (GraceS.) Elementary School 

FH-40 

FH-41 

Fll-42 

Webster (Barbara) Elementary School 

Fll-93 

FH-96 

Fll-82 

Fll-83 

SANTA PAULA UN ION liiGH SCHOOL DISTRICT 

Santa Paula High School 

Renaissance ll igh 

MUPU ELEMENTARY SCHOOL 

BRIGGS ELE~1ENTARY SCHOOL. 

KMART 

WEYERHAEUSER CO. 

1· clbsoll\~2710SIII\fklmnblc\Wata Maskr p._,·..sa;: 7\T•ble 7-7 
lflll01l005 

FH-71 

Fll-72 

Fll-86 

FH-192 

Fll-191 

FH-234 

FH-369 

FH-495 

Fll-562 

Fll-555 

FH-556 

Fll-554 

I·H-553 

FH-7 

Fll-276 

Building 
Area (sf) 

28,470 

33,463 

48,872 

83,073 

27,352 

24,338 

37,219 

137,000 

5,200 

9,250 

4, 100 

Required 
Residual Fire Flow Available 
Pressure Pressure Pressure Fire Flow 

(psi) (psi) Zone (gpm) 

20 20 400 1,770 

20 20 400 1,950 

20 20 200 5,760 

20 20 200 5,045 

20 20 200 5,371 

20 20 200 590 

20 20 200 780 

30 20 200 3,100 

20 20 200 3.384 

20 20 200 3,285 

20 20 200 3,183 

20 20 200 1,700 

20 20 200 1,700 

20 20 200 1,780 

20 20 200 1.780 

20 20 200 6,8 10 

20 20 200 9,720 

20 20 200 5,025 

20 20 200 5,135 

20 20 200 5,915 

20 20 200 2,3 16 

20 20 200 3, 137 

20 20 400 380 

20 20 200 4. 104 

20 20 200 4,385 

20 20 200 4,437 

20 20 200 4,33 1 

20 20 200 4. 160 

20 20 200 4, 101 

20 20 200 2,000 

Required Satisfy 
Fire Flow Duration F ire 

(gpm) (hrs) Flow? 

4,000 4 NO 

4,000 4 NO 

4,500 4 YES 

5,000 5 YES 

5,000 5 YES 

5,000 5 NO 

4,000 4 NO 

4,000 4 NO 

3,500 3 YES 

3,500 3 YES 

3,500 3 YES 

5,000 5 NO 

5,000 5 NO 

5,000 5 NO 

5.000 5 NO 

5,000 5 YES 

5.000 5 YES 

5,000 5 YES 

5,000 5 YES 

5,000 5 YES 

1,500 2 YES 

1,500 2 YES 

2,000 2 NO 

1.250 2 YES 

- Available FF is 4,000 
gprn nowing from 3 
hydrants 

- Available FF is 3,000 gpon t-no .. ing from 2 hydrants 
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Section 8 - Evaluation of Future System with 
In-Fill Development 

Section 7 discussed the deficiencies that are present in the system 
today. This section will discuss the ultimate improvements required to 
accommodate the future in-fill development, which includes the 
conversion of 16 acres sold by the hospital in the 600-foot zone for the 
development of residential units (estimated 120 units). The 
improvements recommended are shown in Plate 2 and depict how the 
system should be configured if no other developments such as Fagan 
Canyon, Adams Canyon, East Area 1 & 2, South Mountain and West 
Area are constructed. Table 8-1 and Table 8-2 summarize the storage 
and pumping requirements. 

New Cherry Hill Tank (400 Zone) 

200 Zone -Well Capacity 

For existing demands, as shown on Table 7-1 , based on the 18 -hour 
pumping scenario, there is a storage deficit of 0.48 MG. Existing+ 
5% in-fill development, per Table 8-1 , results in a storage deficit of 
0.51 MG. The existing Cherry Hill Tank site is a suitable location for 
more storage. When Fagan Canyon comes on line, the New Cherry 
Hill Tank will provide buffer storage for Fagan's eastern supply pump 
station. 

Section 7 discussed a current deficit in well supply, and 
recommended the construction of standby "Wel112A". With the 
expected growth in demands that would be produced by in-fill 
development, this deficit could grow significantly, to a point 
where additional manganese treatment capacity would be 
necessary-either at Steckel or at the Wel112A facility. Plate 2 
indicates the possibility of adding treatment facilities to the Well 
12A proposed in Plate 1. Adding treatment at this location 
would be the preferred alternative, since it would mean greater 
diversity of supply. However, space for a treatment facility may 
not be available. Another solution, of course, is to increase the 
capacity of the Steckel plant, but this too may be impractical. 
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(2} (3} (4} (5} 
.• . · 

· .... 
. ·.· .. Tank•·· .·· Required 
..... High Water · .. Fire Fire .• 
. 

1 

Elevation Flow Duration 
, .. 

Storage< MOD 

Reser11oir/Tank . ·•· I<• ·.(Feet) (GPM) (Hours) (Gal) (GPM)·· 

200Zone 5,000 5 1,500,000 4,386 
. Main Reservoir .. · 488. ... 

•• 
·. . .... .. · ..... ·.· ... ··· .... 

LimoneriaTank 476 · .. 
. · .. · 

······· 
· ....... ·. 

New Anderson Tank 488 

• 

... 
.. · ... · . 

.• .. ·. 

•.····· ····· 400Zone 4,000 4 960,000 668 
East ... Cherry Hill .. 657 .. I . 

. . 

Fuchsia 658 
·• TeaQue 658 . •. 

. 

West ··. . 
. ... 

Peck 658 1,250 2 150,000 35 .• · .. · ... . · ... ··. .. .... ... 
. ... 

• •• • 

600 Zone* 4,000 4 960,000 139 
· .. · Mesa#1 .· .. 827·". .•. . . .. 

Mesa#2 827 
.. · .. 

·.· .. 

900Zone 1,250 2 150,000 39 
·Case . · 960 .. • 

. . . ·.· • .. 
•• 

. 

TOTAL ALL STORAGE 3,720,000 5,267 

Notes: 

(6} 

• ••• ••• 
..· 

Table 8·1 
Tank/Reservoir Storage Capacity 

Future Improvements to Existing System 

(7} (8} (9} 

• 

(10} (11} (12} 

•••• 
•• .. ... ····· . 

.. ·· 

•••• •••• 
• •••• I< 

... 
• 

Total Storage Required 8~Hollr .... Daily Regul~'ory Storage 

• ••• Emergency> . ·•· • · .. (GanCIIls) . .·· I .•. 
.····. 

. (MG)> ...... •c. .. ·· > 

Storage ... 24-Hour·. 18-Hour 1 ... · 9-Hour 
1 

24.HoLir 18-Hollr · • 

•••• 

9-Hour ..•• 

• ·• (Gal) · Basis···• Basis !<Basis •·· 1 . Basis .... Basis Basis ..• 

2,105,000 1,842,000 2,710,000 5,605,000 5.45 6.32 9.21 
· .. · ... · ... 

·.· 
• 

. i I .. < .··· .··· . ·. 

··. . 
. . . .. i . .• .•· .. .. 

·.····· 
. ·.· ·.> 

. 
. ··.··· 

· .. j•. • • .. . • i • . · ··· I •••••••• . ..... ···•···· • ••••• ••••••• ••• ••• 
321,000 281,000 413,000 854,000 1.56 1.69 2.14 

.. .• •. · .. • > . .. 

· . · .. 

·.··· 
. 

• 
••• • 

. ... 
• 

. . 

. . · .•." .· . 

•••••••••• 
I .·.• .· 

17,000 15,000 22,000 45,000 0.18 0.19 0.21 
. ·. .. .... . .. · ... 

• ••••• •• 
. ·······. ·.··.······ 67,000 58,000 86,000 178,000 1.09 1.11 1.21 

. . · ... . ) • .. . .... 

.. 
•••• 

.. .... . . 

19,000 16,000 24,000 50,000 0.19 0.19 0.22 
.. . 

. 
. .. T . . 

. .. ... .. 
• • • •• 

··.· .. 
2,529,000 

(1} 600 zone demands include the 16 acres sold by the hospital to develop approximately 120 residential units (MOD = 1.5 * ADD = 79.2 gpm} 

(13} (14} (15} (16} (17} 

I I 

Recom· Surplus ·· . 
rnended Tank (Deficit) Basil:! of 
Storag; Capacity Capacity Recom·• . Need More 
. (IlliG)·· •• ·· ·. (MG)· (MG) men dation Storage 

••• 

6.32 6.88 0.56 18-hr no 
... · .... ... .·.4.40 I . . .· . .. ·.·•·. . .... 

I .... ··. 0.48 .. 
••••• 

. .. •.. .. 
2.00 

.··.··> ·•.··· . ···•··· ··. ··· .. . ······ • .. •."·. 
• •••••• 

1.69 1.18 (0.51) 18-hr yes 

. 0.47 . 
.· . . 

· . 

0.50 
· . 0.21 •. . . ·.· 

. . .. 
·. ······ . 

· .. 
.. · . 

0.21 0.50 0.29 9-hr no 
. ·· ... .. . .. . 

• • 

····· . 

. . 

1.11 0.46 (0.65) 18-hr yes 
. 0;23 

• •• 
. .. 

0.23 
. . . ·• 

0.22 0.50 0.28 9-hr no 
0.50 • 

.· ... . .. · ... . 

9.55 9.02 (0.04) no 

*The 600-ft zone currently has insufficient capacity to meet the hospital's fire storage. The table below is based on residential fire flow. Section 8 proposes to use a fire pump at the new Terracina pump station to accommodate 
th h 't I' f fl e osp1 as 1re ow . 

. ·. ..· .. High Water Fire Fire 
. ... . .. · 

Emergency Daily Regulatory Storage.· .. ·. · ... Total Storage Required .. mended Tank .· . (Deficit) Basis of .· .•. 
· .. 

···. MOD ... 

······· 
Elevation · Flow Duration Storage .· Storage 24-Hour 18-Hour 9-Hour 2+Hour ••.. 18.Hour ·.···· 9-Hour .·• Storage Capacity Capacity Recom• 1 NeedMore 

Reservoir/Tank • > • (Feet) ···•· (GPM) 1 (Hours) I ·(Gal) ·.·. 
(GPM)·· .. .• <GIIn · Basis • Ba~is > 1 Basis .. Basis ··. Basis ·•• 

····· 

Basis • .<•. (MG) (II/I G) (I\IIG) ·•· mendation Storage ·• 
600Zone 1,250 2 150,000 139 67,000 58,000 86,000 178,000 0.28 0.30 0.40 0.40 0.46 0.06 9-hr no 

. · ..... · Mesa#1 .·.·····827 . . · 

.. ... · .······. . · ... ·• .. .•... 
.. ·.· .·.· ..... ( 

• 

.. · .. · .. . <•·· . . 
·. . 0.23 . . .... .. 

Mesa#2 827 0.23 

VT-827-105-01/Deliverables/report -tables/Reservoir Storage Capacity .xls.xls Boyle Engineering Corporation 



TableB-2 
Pump Station Capacity 

Existing plus Future 5% In-fill Development 
(1) (2) (3) (4) (5) (6) (7) (B) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

Weii1-B 

Well11 

Well12 

1,600 

1,400 

1,BOO 

1 

1 

1 

1,300 

1,200 

1,500 

0 

0 

0 

Well13{'1 2,400 1 1,800 0 

Well14 3,000 1 2,550 0 

200 Zone Tanks 

400 Zone East 

400 Zone West 

900 Zone 

4,386 

668 

35 

39 

2oozoile < · ... · -. ·.·.·_,._.. L:· ... ·. • 5/. -._...... : 58bo{''•· ···I . iO < • t8t~l· ·.· •• ·' 5>1.27. i 6,13ici \ •·.1~,236 ;I-·_···· _1BH'lour •···• 
View Drive 130 1 130 130 0 400 Zone East 668 
Pari< Street 975 2 490 990 0 900 Zone 39 
Terraclna 400 400 1 400 400 0 25% of 600 Zone 35 

4~otoll~E:~st .. '······· ...... ······ . j,g(j~-- ... 1 ... ;{ I : .; aii~[) ._... 0 •••••.•.••••.. ¥6!~,:.: r } .I ~4::> 'FI: . ~a9.' •. 2;6$7: '(B,Hour) ••·· .. · .. n~< .•.. 1·.· •. _, yes • ... !.; : ;yes:........... ..-~§:716 .. · .•. "7.:366 .· . ~7.61o 
Anderson 300 2 350 0 400 Zone West 35 

4-llllzoriew~st .... _.-_.· __ ··-.-••-••·- < cri .EI-•••··· ... · 2·x.•l·-_ ..•. _ ... ::_·.··:·• lY . . /!'156:;·-.·:·._....... .6 ; • f,',:;,;;,•;;... • < • : •• -. .'i'ls.!''XI''·:._· 46< .,:.-·-•·-·-·.;?!-l';i ...... ; ;9~1-l8tJr· • .·.····--·••· ";,"·•-•·-·•·----. :. <vas···-·······• ··{ ...... _)y~s ·····-.. · .. ·· _;··-•···-2sh.••·--•·: -•.· ~sao:·.· .. · --··---•--.-:32o·_· .. 
Glade 70 1 75 75 0 600 Zone 225 
Terraclna 600 200 2 11 0 230 0 

6~~z6n~ .·:-...... · .. _ •. '276.1 .!'! . _-.•. -.. J'.i'los-.·.···••···-·•• 6lf6fal .. / •.. ·-•··--··>:.::.225'--- .. 3()o.•1 sbo·l1s'l-laurC. Lrit:l; ._.-_110: · ·_; •• _ ..... yes-··-•·-··• .... :·.5bol -ilo ..•. -.1 >'so· .•... _ 
Canyon 130 1 137 137 0 900 Zone 39 

~oliia~e ... -· •. _ .. -. ( . ·· ···1~o· ·r f-.••-··•· I···•••····•· 1 ~- --••··1··-···· o .• c. J-'8\kt'l• .. . ... 'i'ls•E · • •52 .. L '1ss .. 

Notes: 
1. Capacity of Well 13 is limited to 1 BOO gpm when Well 11 is operating. Flow is limited through the conditioning facilitly to 3,000 gpm. 
2. Pump station capacity is calculated for MDD at TDH and does not include standby units 
3. 600 Zone demands include the 16 acres sold by the hospital to develop approx. 120 residential units (MDD = 1.5 * ADD = 1.5 * 52.B = 79.2 gpm 
4. Total for 200 zone excludes Well14, due to production limitation at the Steckel Conditioning Facility. 

Pumping Capacity (Rev 1 ).xis 
5/3/2005 BOYLE ENGINEERING CORPORATION 



A more realistic solution recognizes that Fagan Canyon will 
probably develop within a few years, necessitating a new well 
field as described in Section 9. If that is the case, the need for 
"Well 12A" and its associated manganese removal could be met 
by the new well field. 

Distribution Main Along Main Street (200 Zone) 

As shown on Plate 2, a 16-inch distribution main is recommended to 
connect the Steckel Conditioning Facility's 16-inch discharge pipe in 
Steckel Drive to the discharge pipe for the Main Reservoir in Mill 
Street where the diameter changes from 14-inch to 1 0-inch. The 
installation of the 16-inch distribution main will balance the inflow 
from well supply to Anderson Tank and Main Reservoir. 

New Anderson Tank (200 Zone) 

The analysis shown in Table 8-1 shows "New Anderson Tank" with a 
capacity of2.0 MG. The City has planned the replacement of 
Anderson Tank for many years, because the existing tank is 
seismically deficient, and lacks adequate capacity to allow for 
maintenance of the Main Reservoir. With construction of this new 
tank, a surplus of 0.56 MG would occur. The location of the proposed 
tank as shown in Plate 2 is approximate, and is based on a siting study 
that has been on-going for some time. The tank would require a 16-
inch inlet/outlet pipeline. 

If the Fagan Canyon development occurs, a storage facility of similar 
size and elevation has been discussed. The Fagan storage facility 
could become a substitute for the New Anderson Tank, but the 
preferred alternative would be to construct both facilities. With both 
of these tanks, the City would still have less than one day's worth 
of storage, when fire storage is excluded. Compared to many 
other water systems, this would not be considered abundant. 
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Upgrade Terracina 600 BPS and Discharge Piping 

The 600-ft zone has a high fire flow requirement, which is for the 
hospital. A new Terracina pump station is planned for future 
improvements and should be equipped with a fire pump, separate from 
the duty pumps, that will only operate during a fire event and will 
eliminate the need for more storage in the 600-foot zone. The fi re 
pump should be sized for 4,000 gpm. 

The existing discharge piping for Terracina 600 BPS is 8-inch. A total 
length of 1,300 feet of 8-inch pipe must be replaced. To limit the 
velocity to 15 fps, a 12-inch pipeline will be adequate to handle 
MDD+FF demands combined. 

The recommendation for a fire pump and additional discharge piping 
only applies if the hospital building remains. The future status of the 
hospital, which is presently closed, is uncertain. 

Abandonment of Mesa Tanks 1 and 2 could also be accomplished, by 
installing hydropneumatic tanks at the pump station (or alternatively, 
at the tank site), which eliminates the need to provide seismic and 
other upgrades at the Mesa Tanks. (See Section 13, Project W, for 
further discussion.) 
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Section 9- Fagan Canyon Improvements 

General Description 

The proposed development of Fagan Canyon represents the largest 
potential impact on the City's water system. This section describes the 
water facilities needed to provide a reliable supply of potable water to 
the development. This section does not detail the "on-site" facilities 
(pipelines, pump stations, and tanks) needed to distribute water to 
customers within the development. The design of the on-site facilities 
is the responsibility of another design firm working directly for the 
developer. 

Section 12 provides a description of the recycled water facilities that 
are also needed to provide supply to the development. The proposed 
recycled water system will furnish a significant portion of the water 
used within the development. 

As shown on Plate 3, the Fagan Canyon area is located northwest of 
the City, roughly between the Cherry Hill and Anderson Tanks. The 
development, will include up to I ,860 single-family residences, 640 
multi-family residences, with portions dedicated to commercial, 
school, and parkland uses. It is anticipated that demands from this 
development will increase water usage within the city by 
approximately 1/3. 

Because the development is located in the canyon and hills above the 
city, it will be served by new pressure zones. Due to various 
topographic considerations, these pressure zones will be largely 
independent of the City' s system. However, the supply to these zones 
will be drawn from the existing 200 and 400 zones, necessitating the 
upgrade of pipelines and the addition of new well facilities. In turn, 
interconnections between the Fagan and existing City systems will 
provide improved reliability and customer service in certain areas of 
the city. 

Please note that the analyses performed for this study looked only at 
the impacts to the City's existing system, and did not include an 
analysis of Fagan Canyon' s internal facilities. The City has engaged 
the services of another engineering consultant to verify that the 
internal distribution and storage systems are 
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configured and sized such that all the criteria of this Master Plan are 
met. The recommendations in this Master Plan have been coordinated 
with that other consultant. 

Fagan Canyon System Supply Connections 

The Fagan Canyon development will be accessed from two roads: (1) 
a southern entrance, at the mouth of Fagan Canyon and (2) an eastern 
entrance. Because of the large service area and large number of 
people to be served, it is recommended that the development be 
supplied through connections to the existing system near both of these 
entrances. 

The southern connection would be capable of supplying all ofFagan's 
maximum day demand. Because of uncertainties regarding the 
recycled water supply system, it is recommended that this southern 
connection have the capacity to supply both the potable and recycled 
demands estimated for the built-out Fagan Development. 16 

At the southern connection, a "main" Fagan pump station, would draw 
water from tanks in the 200 zone, delivering it to 2 higher zones within 
Fagan. These two higher zones would have high water levels of 
approximately 700 feet and 850 feet in elevation. (Near the "main" 
pump station, a recycled water pump station would function similarly, 
drawing water from a "200 Zone" Recycled Water Tank, for delivery 
to various portions of the development.17) 

It is recommended that the Main Pump Station be able to deliver 4200 
gpm, with all pumps operating, and at least 2300 gpm, with one pump 
out of service. When designed for these criteria, the pump station will 
have the following capacities: 

• Deliver 100 percent of Fagan's maximum day water demand, 
operating over 12 hours 

16 These uncertainties include the completion date of the facility, whether river 
discharge will be required for environmental reasons, and who ultimately will 
use the recycled water (eg: agriculture or municipal customers). 

l 7 See Section 12, for a more complete description ofthe Recycled Water System. 
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• In combination with the "eastern" pump station, deliver 1 00 
percent of Fagan's maximum day water demand, operating 
over 9 hours (taking advantage of off-peak pumping) 

• In combination with a recycled water pump station (and with 
the "eastern" pump station idle, deliver I 00 percent of Fagan's 
estimated potable water demand, over 9 hours. 

The primary function of the "eastern" pump station would be to serve 
as a backup supply to the "main" pump station. It would be sized to 
deliver Fagan' s average day demand. This means that the pump 
station will be able to provide 100 percent of Fagan' s supply 
approximately half the year. This will enable the City to remove the 
"main" pump station and pipeline facilities from service for extended 
periods, during the late fall , winter, and early spring, without 
impacting customer service. This "eastern" pump station would be low 
lift, drawing water from the 400 Zone (HWL 658 feet) for delivery to 
the lower Fagan Zone (HWL 700 feet). The station, located near the 
intersection of April Lane and Highway 150, would pump 
approximately 2300 gpm, operating over a I 2-hour period. With this 
capacity, the station could meet the demands: 

• Supply 100 percent of Fagan' s average day demand over a 12-
hour period 

• In conjunction with the "Main" pump station, enable 9-hour 
(off-peak) pumping to Fagan, except in times of emergency 

Improvements needed to supply "Main" Pump Station 

To supply water to the Fagan Canyon development through the "main" 
pump station, the City's system will require upgrades in well 
production, storage, and transmission system conveyance as follows: 

• The capacity of the new well field needed to supply the Fagan 
Canyon MDD (sized on a 18-hour basis) is 2800 gpm. Two 
wells will be required, each designed for 1500 gpm. An iron 
and manganese removal plant will also be required (unless a 
central softening plant is constructed). An 18-inch diameter 
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pipeline from the well field to the City's system is 
recommended. 

• Supplemental storage is needed to offset (or "buffer") the 
difference in volume between the 18- hour operation of the 
well fields and the 12-hour operation of the main Fagan pump 
station. The required volume is calculated as follows: 

[Pump station rate - well pumping rate}] x 12 hours = 

1.0 million gallons 

It is recommended that this supplemental storage be provided 
via a 2.0 MG Fagan tank, with a HWL of 488 feet (matching 
the existing 200-ft zone). 1 8 

• A 20-inch cross-town distribution pipeline in lieu ofthe 16-
inch recommended in Section 8. Sizing of the pipeline allows 
reservoir refill during MDD and maintains the maximum 
velocity requirement of 5 fps with the primary pump station 
sizing described above. 

For added operation flexibility, it is recommended that the design of 
the primary pump station include a pressure reducing station (PRS) for 
an emergency bypass back to the 200-ft Zone. 

Improvements needed to supply "Eastern" Pump Station 

Similarly, the backup supply to Fagan Canyon through the 400-ft Zone 
requires an upsizing of pump capacity, transmission system 
conveyance, and storage. A description of these improvements is as 
follows: 

• The new Terracina 400 Pump Station will need to be sized to 
supply the MDD ofthe 400 and 900-ft Zones, and the ADD of 
Fagan Canyon (in the event the backup pump station is used). 
Given that the backup ADD of Fagan Canyon more than 

18 A tank size of 2.0 MG is recommended, in case geotechnical and other difficulties 
preclude the City from constructing the 2.0 MG Anderson Tank, described in 
Section 8. 
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doubles the combined MDD of the 400 and 900 Zones, this 
pump station can be sized for 18-hour operation, or 2500 gpm. 

• The City 's distribution system must be upgraded to handle 
additional flows to Fagan Canyon, and will require a 16-inch 
distribution pipeline between the Terracina Pump Station and 
the Cherry Hill Tanlc Sizing of the pipeline allows reservoir 
refill during a MDD and maintains the maximum velocity 
requirement of 5 fps with the backup pump station sizing 
described below. 

• Supplemental storage is needed to offset (or "buffer") the 
difference in volume between the 18- hour operation of the 
Terracina Pump Station and the 12-hour operation of the 
Eastern Pump Station. The required volume is calculated as 
follows: 

[Pump station rate- well pumping rate}] x 12 hours = 
0.5 million gallons 

It is recommended that this supplemental storage be provided 
via a 1.75 MG Cherry Hill Tank, with a HWL of 658 feet 
(matching the existing 400-ft zone).I9 

• To meet the maximum velocity criteria of 5 fps, the pump 
station supply line to the pump station will be 16-inches in 
diameter. 

The Fagan system as shown, affords the City various opportunities to 
improve operations in the existing system. 

• The combination of an upgraded Terracina PS, an upgraded 
Cherry Hill Tank Facility, and connecting distribution pipeline, 
would enable the City to simplify the 400 Zone, removing from 

19 A tank size of 1.75 MG is recommended to correct an existing storage deficit, and 
allow removal ofthe Teague Tank. If Fuchsia Tank were also removed from 
service, the recommended size would be 2.25 MG. 
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operations Glade Street BPS, View BPS and Teague Tank. 20 

As described in Section 4, each of this facilities has been 
problematic and are in need of considerable maintenance or 
upgrade expense. 

• An area of chronic low pressures, north of April Lane, can be 
rectified by connecting the existing main to the discharge side 
of the "eastern" pump station, effectively raising the pressures 
about 15 psi. and modifying the zone boundary. 

• A pressure-reducing station inside the "eastern" pump station 
would provide a redundant supply to that portion of the 400 
Zone in Santa Paula Canyon. A similar pressure reducing 
station, built into the Terrracina BPS, would enable 600 Zone 
water to be backfed to the central-city portion of the 400 Zone. 
Thus removing Glade BPS, View BPS and the two small tanks 
serving the 400 zone will not cause any loss of reliability in the 
zone. 

Estimates of Storage and Pumping Requirements 

Tables 9-1 and 9-2 provide the basis of facility sizes as described in 
this Section and shown on Plate 3. A summary of recommended 
facility upgrades and improvements is provided in Section 13, along 
with trigger points and a recommended division of cost. 

20 The removal of Fuchsia Tank is also a possibility. Like Teague Tank, this tank is 
in need of maintenance and is considered seismically deficient, by current 
standards. 
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Notes: 

1,200 

1,500 

2,350 

3,000 

1,550 

1,800 

3,200 

668 

35 

225 

39 

2,070 

Table 9-1 
Pump Station Capacity 

Fagan Canyon 

1. Capacity of Well 13 is limited to 1 BOO gpm when Wei111 is operating. Flow is limited through the conditioning faciiitly to 3,000 gpm. 
2. Pump station capacity is calculated for MOD at TDH and does not include standby units 

Pumping Capacity (Rev 1 ).xis 
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I 

I 

(2) 

.... 
·•··I 

(3) (4) (5) (6) 

Table 9-2 
Tank/Reservoir Storage Capacity 

Future Improvements for Fagan Canyon 

(7) (B) (9) (1 0) (11) (12) (13) (14) (15) (16) (17) 
. . . .·.· .·• • ·.·. • . •··. . ·......• .. ·. . ·. ··.·· I ·.. •• ·. . •·. . 

.. · . •• ·. <I 

(18) 

.I ·> .·. • . ... • ... · · .... I .. ·. .•.•. . . . . .· •··I 
. Tank • .·.. . ·• . . Fire. . . Required; ··. .··. • 8-Hour . . Dally Regulatory Storage • • . ·>Total Storage Requ1red ··•···• • ..... ••. .. . . . ···•· Recom- E:xisting . Surplus 1 .. · .. •·.. . •· • . • 

• ••. HighlJIIater · ··.· · I Fire I 1 Emergency · ·· _(Gallons) • • •. · · • ··· · · • ·•·· · · C MG) ·. · •· · •••· •.·. • • • Other Storage mended Tank (D~fi~it). Basis of . . .• · • .. 
.. · • .. •.···. Elev~:~.tion Flow duration Storage · I• MOD ·• 1

1

• > Storage 24-H~ur 18-H~ur • 9-Ho_ur I 24-H~ur 1 18-H~ur 1 9-Ho_ur • !'l. eqiJirem.e11ts !itt:na,ge Cap!l~ity I Capacity I <Rec()m, • · .. Need.More · 
Reservoir!Tank • .•.. .(Feet) ·.· (GPM) (Hours) .. (Gal) ...... .. (GPM) . •·•·· (Gal) .. · ·.··• ... BaSIS ···•·· BaSIS BaSIS.: ••.. BaSIS .. I• BaSIS • ·..•.. BaSIS i. .(Gal). •. ; (MG) • (MG) -"(MG) I mendation .·. Storage 
200 Zone 5,000 5 1,500,000 4,386 2,105,000 1,842,000 2,711,000 5,605,000 5.45 6.32 9.21 1,000,000 7.32 6.88 (0.44) 18-hr yes 

Limonerla Tank 476 0.48 
. .· ... ... · · .... · ... . ... ·.··· .. 

New Anderson Tank 488 2.00 
. · > .. · •• ·.·•• I. ....... ·.· ... . ···· ....... .. . . . ...... ·.•. ..· ... . ..... ... . .· ........ .. .· .. · ... . .. ..... · .. ·.· . 

400 Zone 4,000 4 960,000 668 321,000 281,000 413,000 854,000 1.56 1.69 2.14 600,000 2.29 0.47 (1.82) 18-hr yes 

·.East •.. •·.···. ••••·······•· .. •··.·.· . . .. ··.·•· .•. . ............ · 
Cherrv Hill 657 0.47 ... • ... ·· •. · .. •• ·.·. . 

••• 
. . ·.··· ·.·.· ·. . . · •• ... 

.. .. ·.· ····.· . · .. · .·· .··· ·.· .. .. • .. .. . . .... ·.· 
West . · 

. ·. 
I ·. ···.· .·. ... .. .. . ··. .· . · . .··. ·.· ··. . ... ·.· . . · .. . 

.. · .. ·. 

Peck. 658 1,250 2 150,000 35 17,000 15,000 22,000 45,000 0.18 0.19 0.21 0.21 0.50 0.29 9-hr no 
.. . .· . . . .. . ... ·. .· .. · .. · .. .· . .. · ... . ·. l'i• ·.· .· ·.·· ... · .. ··. ·. .· · . .·. . .·. 

600 Zone* 4,000 4 960,000 225 108,000 95,000 139,000 288,000 1.16 1.21 1.36 1.21 0.46 (0.75) 18-hr yes 
. . 

Mesa#1 827 . . .. . . . · .. . ·... ·· .. ·.··I .•. ·.·.····. .······ .. . . · . •· 0.23 .... .• ··.• .· .. · . . ... . • . 
••••• ••• 

·.· . . ·.. .·. · .. · 

Mesa #2 827 0.23 
. . . . . ·. . .. .··· ·.·· . . .. . ·· . . · . . . . .. · .. 

900 Zone 1,250 2 150,000 39 19,000 16,000 24,000 50,000 0.19 0.19 0.22 0.22 0.50 0.28 9-hr no 
. .. Case 960 . ... .. ·. . .· . . . . . . . .. . 0.50 . • . . · . . . . I· . ·. . . . . I ... 

. . . · . . . I .· . . .· . .. . . . . . ... 

TOTAL ALL STORAGE 3,720,000 5,353 2,570,000 11.25 8.31 (2.44) no 

Notes: 
(1) 600 zone demands Include the 16 acres sold by the hospital to develop approximately 120 residential units (MDD = 1.5 • ADD = 79.2 gpm) 
(2) Other Storage Requirements are the difference In volume between the 18-hour flow rate supplied by the wells for the Fagan Canyon MDD demands to the 12-hr pumping configuration of the primary and backup pump stations. 

*The 600-ft zone currently has insufficient capacity to meet the hospital's fire storage. The table below is based on residential fire flow. Section 8 proposes to use a fire pump at the new Terracina pump station to 
accommodate the hospital's fire flow 

.. High Water ·Fire . Fire. ·· Emergency Daily Regulatory Storage . · Total Storage Required .· .. Current .. ·• mended . Tank (Deficit) 1 .. Basis of 
. . 

Flow Duration ... . Storage 24-Hour 18-Hour 9-Hour · · 24-Hour 18,Hour 9-Hour Operations Off- Storage Capacity Capacity Recom, Need More 

.··. 

Reservoir!Tank . · .. 
Elevation. 

(Feet) I (GPM) (Hours) ~~~rage 
Gall ··• MOD (GPM) <rial)> •• Ba.sis Basis .. · .• Basis • Basi!! .. ·•· Basis • Basis . · . .... -.. Peak ·. (MG) •.. · (MG) (MG) ·mendation Storage · 

600 Zone 1,250 2 150,000 139 67,000 58,000 86,000 178,000 0.28 0.30 0.40 yes 0.40 0.46 0.06 9-hr no 

• Mesa#1 ·.·· 827 ..•... · ..... . .. ..... .. · · .. . · .. ·.· .. . .· . 
• . .· 

· .. •··. ··. · ... · .· .. ·. ... . ·•.·· . .. ....... . ......... . . .. · ... · .. · 
.· ... ·.········· .•·. 0;23 . .· .. •• .· . ... 

Mesa#2 827 0.23 
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Section 1 0 - Other Proposed Developments 

This section describes the improvements that are needed to supply 
potable water to the proposed Adams Canyon, East Area 1, East Area 
2, South Mountain, and West Area developments. 

The proposed developments following Fagan Canyon include Adams 
Canyon, East Area 1, East Area 2, South Mountain, and West Area. 
Tables 10-1 and 10-2 summarize the impacts to the City's pumping 
and storage capacities from the introduction of the new demands 
associated with these developments, and are the basis for the related 
upgrades that are recommended herein. The off-tract facilities needed 
to serve these developments are depicted in Plates 4 and 5. 

As mentioned in the previous section on Fagan Canyon, the analyses 
performed for this study looked only at the impacts to the City' s 
existing distribution system, and did not include an analysis of the 
internal facilities within the proposed developments. Therefore, it is 
recommended that further analysis be required by the City to ensure 
that the internal distribution system and storage within these 
developments are configured and sized such that all the criteria of this 
Master Plan are met. 

Adams Canyon System Configuration and Recommended Improvements 

The Adams Canyon area is located west of Fagan Canyon and is 
currently planned for 41 residential estates. It is anticipated that this 
will add an additional 135 gpm ADD, or 330 gpm MDD2t to the 
system. The proposed development will be too high in elevation to be 
served directly from the 200-ft Zone, and construction of a new pump 
station will be required. It is anticipated that the connection point to 
the existing system will be at the intersection of Peck Road and 
Foothill Road. The following improvements are recommended. 

21 A peaking factor of2.5 has been used, reflecting a much larger than average 
amount of landscaping per residence. 
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• Provide additional capacity at the new well fields for the Adams 
Canyon MDD over 18-hours. An additional 439 gpm of capacity 
will be needed. 

• The pump station should be sized for Adams Canyon's MDD 
over a 9-hour period based on estimates of demand presented 
previously, the pump station capacity should be 900 gpm. Any 
piping between the connection point to the existing system and 
the new pump station should be at least 1 0-inches in diameter. 

• An on-site storage facility will be required. Utilizing the 9-hour 
criterion, and assuming a fire-flow requirement of2,500 gpm for 
2 hours, the facility should store about 800,000 gallons. To 
facilitate facility maintenance, two tanks will be needed. 

• In order to maintain adequate suction pressures at the Anderson 
Pump Station, the 12-inch pipeline improvement within Foothill 
Road that is required for the Anderson Tank relocation (see Plate 
2) will need to be upsized to 16 inches. 

• Because of the very large Jots that are planned for this 
development, recycled water should be considered for irrigation 
of landscaping at the individual residences, as described Section 
5. Landscaping irrigation is estimated to consume more than 90 
percent of the water that will be used in the development. If 
recycled water is used, it would mean that additional pumping, 
piping, and storage facilities would be required, but the size ofthe 
potable water facilities might also be reduced. Whether recycled 
water is used in the development or not, should be based on a 
detailed analysis of the water supply that is available and the cost 
of the facilities . This should be done when more specifics 
regarding the proposed development are known. 
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East Area, South Mountain, and West Area System Configuration and 
Recommended Improvements 

These proposed developments are located east, south, and west ofthe 
City (see Plate 5). The East Area is currently planned for 742 single­
family residences, 158 multi-family residences, and portions dedicated 
to commercial, industrial , school, and golf course/park land-uses. The 
South Mountain area will consist of a golf course/park land-use. The 
West Area will consist of commercial development. It is anticipated 
that the East Area, South Mountain, and West Area developments will 
add an additional demand of726 gpm, 20 gpm, and 76 gpm, 
respectively, on the average day. This equates to an additional MOD 
of 1276 gpm, 31 gpm, and 113 gpm, respectively, for a total additional 
MDD of 1420 gpm. 

It is anticipated that all three areas will be fed from the 200 Zone. 

• East Areas 1 and 2. Assuming that the East Areas develop soon, 
they would connect to the cross town distribution main that will 
deliver water from the new well field to the city. However, if 
these areas develop sometime after the water softening facility 
(Section 11) is constructed, a new distribution main will be 
needed to convey water from the softening plant, which will likely 
be sited in the central or western portions of the City, to the 
development. This new main is shown in both Plate 5 and Plate 6. 

• South Mountain. Water demands for this area are not expected 
to change dramatically from current usage. At such time as new 
plans for the area are available, a detailed water system analysis 
may be warranted. Plate 5 shows a possible new main in the 12th 
Street bridge, paralleling an existing 8-inch main. 

• West Area 2. Similarly, the water demands of West Area 2 are 
not expected to be significant, and are not expected to affect the 
overall infrastructure requirements for the system. However, fire 
flow needs could be substantial, depending on the size and types 
of building that may be proposed for this commercial area. To 
supply the required fire flows, a pipeline that crosses the freeway 
will likely be needed of significant size ( 12 or 16-inch). When the 
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plans for the development are available, and water and fire­
fighting needs are better defined, a detailed water system analysis 
is recommended. 
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Notes: 

Table 10-2 

Tank/Reservoir Storage Capacity 

Future Buildout 

(1) 600 zone demands include the 16 acres sold by the hospital to develop approximately 120 residential units (MOD~ 1.5 • ADD~ 79.2 gpm) 
(2) Other Storage Requirements are the difference in volume between the 1 8-hour fiow rate supplied by the wells for the Fagan Canyon and Adams Canyon MOD demands to the 9-hr and 12-hr pumping configuration of their pump stations. 
(3) Total MOD Demands for the 200-foot zone include East Area 1 & 2, South Mountain and West Area 2 
(4) This analysis assumes that Fagan Canyon improvements are in place. 
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Section 11 -Softening Facility Infrastructure 

Background 

This section describes the off-site water system facilities needed for a 
centralized water softening facility. The focus is on the pipelines 
required to transmit water to and from such a facility, and the impact 
to water production requirements. 

The concepts described here are general. A location for the facility 
has not been determined, and it is not known whether a membrane or 
lime-type plant will be constructed. The purpose of this section is to 
coordinate the plant's infrastructure requirements with other elements 
of the master plan. A more detailed plan for the plant infrastructure 
will needed in conjunction with planning for the facility itself. 

The City is considering the construction of a water softening facility as 
a way of improving the quality of water provided to its customers, and 
to help reduce the chloride content of the water received at the 
wastewater treatment facility. In-home water softening units which 
use salt for regeneration are a major source of chloride in the 
wastewater stream. Regulatory authorities have mandated that the 
chloride content of water discharged from the plant be reduced 
significantly. In addition, the chloride content of the water needs to be 
reduced in order to make it suitable for use in a recycled water system. 
Recycled water is expected to be an important resource for meeting the 
future water needs of the City. 

Two types of plants are being considered: 

Lime softening plants utilize technology that has been around for 
decades. Such plants require considerable space, particularly for the 
processing and drying of large volumes of sludge that are then trucked 
to a suitable disposal site. 

Membrane softening plants utilize newer technology, require less 
space, but produce concentrated brine that must be piped to a suitable 
point of discharge. If a membrane plant is used, additional water is 
needed for this brine. 

Santa Paula Wastewater System MP (Final- October 2005) 131 



General Infrastructure Requirements 

For either plant, water would need to be collected from the various 
wells in the city, and transported to a single location for treatment or 
blending. Then the treated water would be transmitted back to the 
City's backbone system for distribution. 
Plate 6 illustrates the basic concepts for the off-site water 
infrastructure that is needed for a water softening facility. 

Collection pipes would take water from the various well fields and 
transmit it to the softening facility. The locations proposed for these 
pipes is important, in that the pipelines serve another important 
function, creating " loops" in the backbone system. When repair or 
maintenance work is needed on the City' s major east-west distribution 
system, interconnections between this collection piping and 
distribution system will allow for the temporary rerouting of water. 
Continuity of service can thus be maintained by opening some valves 
and closing others.22 

The sizes of these collection pipelines should be determined from a 
more detailed softening plant infrastructure study, but will be similar 
to the pipelines that would transmit water from the wells. The cross­
town distribution pipeline will be 20 to 30 inches in diameter. The 
lateral collectors will be 12 to 18 inches in diameter. The sizes of these 
pipelines will be dependent on which type of plant that is constructed, 
and its final location. 

Plant Location. The plant location shown in Plate 6 is just one of 
several that should be considered. The advantages of this particular 
location are land availability and proximity to a possible brine­
discharge pipeline. This latter consideration is important if a 
membrane plant is constructed. 

A siting study is recommended to determine the optimum location of 
the plant. Because the plant location influences several important 
master plan elements, it is recommended that this be completed soon. 

22 When this happens, a mixing of softened and unsoftened waters will occur. These 
unsoftened waters may also be high in iron and manganese, which might result 
in water discoloration and other short-term problems. 
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Distribution Pipelines. Currently, water production is somewhat 
distributed across the City. However, with a softening plant, 100 
percent of the City's maximum-day water demand would flow through 
one location. This means that larger distribution pipelines will be 
required to distribute this water across the City, since water will flow 
unidirectional! y. 

Plate 6 shows that a larger cross-town distribution pipe would be 
needed. If a plant location is selected that is more toward the center of 
town, the larger-sized pipeline may not be required. 

Other Considerations for Membrane-Type Facility 

If a membrane facility is constructed, several other issues must be 
considered. 

Water Supply 
As mentioned earlier, a membrane plant would require additional 
water, because a certain portion would be wasted in the brine 
discharge. A preliminary study23 concluded that a plant producing 5 
mgd to meet the average day demand, would waste 1.1 mgd. Thus 22 
percent more water would be needed on the average day. However, 
the same preliminary study recommended that the softening facility be 
sized only for average demands, rather than maximum demands, as a 
cost-savings measure. Thus on maximum-demand day, when 10 mgd 
is required, only about 11 percent more water would need to be 
produced. 

Table 11-1 provides estimated flow rates and volumes of water for a 
membrane water plant, as described in the preliminary study. 

23 Boyle Engineering Corporation, "Treatment Alternative Study, City of Santa 
Paula," 2005. 
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Table 11-1 
Flow Rates and Volumes 

em rane a er o emng an M b W t S ft PI t 

ADD 
(mgd) 

Supply 6.1 
Bypass 0.6 
Production 5.0 
Brine 1.1 
Percentage of water lost to Brine 22% 

Total water lost to brine each year 1 000 acre feet 

Bypass Water 

Table 11-1 indicates that a certain minimum of "bypass" water will 
be needed. This is water that is not filtered through the membranes, 
and is blended with the filtered water to add back some hardness. 
Without this bypass water, the product would be too corrosive to the 
City's water system and customer plumbing. Because the concept for 
the plant is that it would meet average and not peak demands, the 
amount of bypass water will have to increase during the summer, as 
shown in the table. 

Because the plant concept is to meet average rather than peak 
demands, during summer months more bypass water will be required, 
and the quality of the blended water will not be as good. (In addition, 
at least 2 mgd of recycled water will be required to meet MDD at 
buildout.) 

Iron and Manganese Removal/ Blending Facility 
Because the membrane treatment process removes iron and 
manganese, some (but not all) of the existing and future conditioning 
facilities could become obsolete. In fact, pre-treatment of the water to 
remove iron and manganese is not recommended, because the chlorine 
used in the removal process causes damage to the membranes. 
However, iron and manganese removal processing is still 
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recommended for the bypass water. This is to avoid water 
discoloration and sediment in the system. 

Fortunately, the existing water conditioning facility on Steckel Avenue 
has sufficient capacity to provide the required bypass water. It is also 
in a prime location in relation to the distribution system. Therefore, it 
is recommended that the Steckel plant be the location where controlled 
blending of the softened and unsoftened waters occur. 

The pipeline that transmits water from the softening plant to the 
Steckel faci lity will need to be lined with fusion-bonded epoxy or 
other type of coating that won't deteriorate when subjected to very soft 
water. Cement-mortar pipe lining is not recommended for this pipe. 

High TDS Well Field 

A membrane plant offers a distinct advantage-the possibility of 
increased water production. 

Membrane plants can be designed to convert very poor quality water 
to very high quality. Such poor quality water can be found near the 
Santa Clara River at shallow depths. Plate 6 illustrates the concept 
that a new well field could be established to extract poor quality water 
for membrane treatment and use by the City. The advantages of using 
this water are: 

( 1) removing shallow water near the river should induce more 
percolation, increasing the basin yields; 

(2) if the water is very high in TDS, such water is not otherwise 
useful and may be considered exempt from normal pumping 
limits; and 

(3) removing poor quality water from the basin will help increase 
overall basin water quality. 
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Section 12 - Recycled Water System 

This section describes the recycled water concepts that will serve as a 
supply of water when triggered by development of Fagan Canyon, 
Adams Canyon, East Area 1 and 2. 

The City is currently in a design phase for Santa Paula's proposed 
Water Recycling Facility (WRF). It is needed as a source of supply of 
water for the demands generated by future developments, such as, 
Fagan Canyon, Adams Canyon, and East Area 1 & 2. Without these 
developments, the City's buildout water usage is 5,628 AF/year 
(includes potable water and irrigation usage) per Table 5-7. As 
discussed in Chapter 5, the available groundwater pumping is 5,912 
AF/year, so the City's existing service areas and future buildout areas 
do not trigger the need for a water recycling facility. 

Phasing of the water recycling facilities will correspond with the 
development of Fagan Canyon, Adams Canyon, and East Area 1 & 2. 
The cost of the recycling water facilities should be borne directly to 
the developments or by connection fees. Phasing of the water system 
can be seen on Plate 7. Extension to existing customers, such as the 
cemetery or nearby parks, were identified where it was economically 
feasible. However, even these extensions are for the benefit of the 
developments, as they free up water that can be used for new residents. 

Other possible extensions are identified on Plate 7 in Phase 2 and 3. 
Phase 2 could include a connection for Farmer's Irrigation system. 
There is a potential to trade recycled water for additional rights for 
pumping groundwater. Agricultural use could be very important, as a 
substantial demand exists even in the winter, except in very wet years. 

The location of the proposed WRF is south of the 126 Freeway and 
north of the Santa Clara River, in the southwest comer of the City. 
The recycled water pumping facility will be sized to accommodate the 
PHD. Recycled water demands are assumed to occur exclusively 
between 11 p.m. to 6 a.m. The peaking factors used for recycled 
water demand are shown below. 

MOD = 2.5 x ADD 
PHD = 3.4 x MOD = 8.0 x ADD 
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As part of Phase 1, a 4.0 MG tank is proposed to be located next to 
Fagan' s 2.0 MG tank. The WRF will be designed to pump maximum 
day demand (MOD) flows into the tank over an 18-hour period. The 
distribution main (Phase 1) was sized for MDD flowing through the 
WRF. All other pipes were sized to have a limit the velocity to 5 fps 
and the headloss to 5 feet per 1000 linear feet of pipe. 
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Section 13- Capital Improvement Program 

Capital Program Summary 

Table 13-1 (following), provides an expenditure program for capital 
improvements recommended for the next ten years . The program is 
derived from the recommendations of this report, particularly those 
found in Sections 7 through 12, and the opinions of probable cost 
found in Appendix E. 

Where a project is for the benefit of both the City' s existing customers 
and one or more future developments (Fagan, Adams, East Areas 1 
and 2), only the City's portion of cost is shown in Table 13.1. Table 
13.2 (at the end of this section) shows a recommended distribution of 
costs from these multi-purpose projects. 

This program and these cost opinions are based on the following 
assumptions: 

• Except where other data are available, cost opinions are generally 
derived from bid prices from similar Southern California water 
utility projects, with adjustments for inflation, size, complexity, 
and location. 

• The scheduling of projects is based on feedback from City staff 
and reflects their perceptions of funding availability. 

• Cost opinions are in 2005 dollars. When budgeting for future 
years, appropriate escalation factors should be applied. 

• Cost opinions are "budget-level" and may not fully account for 
site-specific conditions that will affect the actual costs. The 
general margin of error is approximately + 20 percent, -15 percent. 

• Engineering, project administration, inspection, and construction 
management expenses have been included at 20 to 25 percent of 
the construction cost. 

• Contingency of 15 to 20 percent has been included. 
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• It has been assumed that water production and delivery facilities 
will be needed for the Fagan Canyon development by December 
2007. 

The opinions of probable cost prepared by Boyle Engineering 
represent our judgment as a design professional and are supplied for 
the general guidance of the City. Since Boyle has no control over the 
cost of labor and material, or over competitive bidding or market 
conditions, Boyle does not guarantee the accuracy of such opinions as 
compared to contractor bids or actual costs. 
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Project Description Type 

A Cathodic protection for tanks Tank 
B Tank Upgrade 1 (Case & Cherry Hill) Tank 
c Tank Upgrade 2 (Lirnoneira and Peck) Tank 
D Tank Demos (Fuchsia, Teague, Mesa) Tank 
E New Anderson Tank Tank 
F New Cherry Hill Tanlc Tank 
G Main Reservoir Replacement Tank 
H New 200 Zone Tank- Fagan Cyn Tank 
I New Well field Well 
J Well Replacement (Wells 1B and 11) Well 
K Well Rehabilitation (1 0 total, next 10 years) Well 
L Distribution System Upgrades Pipelines 
M Fire flow Upgrades Pipelines 
N Cross-Town Distribution Pipe (In fill) Pipelines 
0 Anderson Tank Inlet/Outlet Pipelines 
Q Well Field Transmission Pipe Pipelines 
R Fagan Transmission Pipe Pipelines 
s Terracina Transmission Pipe- PS to PS Pipelines 
T Cherry Hill Inlet/Outlet Pipeline Pipelines 
u Adams Connection Pipeline Pipelines 
v Pump Station Demolitions Pump Stations 
W New Terracina PS Pump Stations 

Recycled Water System- All Ehases Recycled 
PROGRAM CONTINGENCY 
Valve Replacement Other 
Hydrant Replacement Other 
Meter Replacement Other 
Steckel Plant Upgrades Other 

Other 
Other 
Other 

Total Construction Costs 

Notes 

1. Costs are based on current (2005) dollars 

Table 13-1 
Recommended Program of Capital Expenditures (2005 dollars) 

Santa Paula Water System Master Plan 

City Total Cost 2005/6 2006/7 2007/8 2008/9 2009/10 
$76,000 $76,000 

$238,000 $238,000 
$416,000 

$99,000 
$3,760,000 $1,880,000 $1,880,000 
$1,567,500 $1,567,500 
$6,600,000 $6,600,000 

$0 
$1,332,500 $1,332,500 
$3,300,000 $1,650,000 $1,650,000 
$2,200,000 $220,000 $220,000 $220,000 $220,000 $220,000 
$3,210,000 $1,605,000 $802,500 
$8,090,000 
$1,820,000 $910,000 $910,000 

$810,000 $810,000 
$730,000 $730,000 

$0 
$0 

$580,000 $580,000 
$0 

$260,000 
$1,540,000 $1,540,000 

$0 
$8,670,000 $867,000 $867,000 $867,000 $867,000 $867,000 

$ 45,300,000 $ 9,368,000 $ 6,967,000 $ 7,590,000 $ 4,367,000 $ 1,905,000 

2. Costs include 20% allocation for engineering, administration, inspection, and constnwtion management. 

3. Project costs include 15% allocation for contingency 

4. Costs do not include projects directly related to Fagan, Adams, and East Areas. 

4. Water Softening Plant and Related Jnji-astruture is not included 

VT-S27-1 05-01\Deliverable\Wtr Sys Capital Improvement Program 

2010/11 2011/12 2012/13 2013/14 2014/15 

$416,000 
$99,000 

$220,000 $220,000 $220,000 $220,000 $220,000 
$802,500 

$1,618,000 $1,618,000 $1,618,000 $1,618,000 $1,618,000 

$260,000 

$867,000 $867,000 $867,000 $867,000 $867,000 

$ 3,867,000 $2,705,000 $2,705,000 $ 2,705,000 $ 3,121,000 
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Distribution Pipeline and Other Infrastructure Upgrades 

Main replacements (Projects L and M). A multi-year program is 
recommended for renewal and upgrades of the aging pipeline 
infrastructure. While the water distribution infrastructure in Santa 
Paula is not in dire shape, like "painting the Golden Gate Bridge", a 
certain amount of pipeline renewal is periodically needed, to keep 
ahead of the problem. 

The focus in the next 10 years is on replacing very small diameter steel 
water mains. These are a priority primarily because the thin-wall steel 
pipes are more prone to corrosion failures than thicker walled cast-iron 
mains. Also, the small sizes of these pipes preclude the instalJation of 
fire hydrants on certain streets, and limit the ability to provide water 
through alternative routes when maintenance of the system is needed. 

Upgrades for other mains are shown to improve fire flows, particularly 
to schools and other large public buildings. As discussed earlier, fire 
flows on many streets do not meet current standards, but this is true of 
virtually all cities. These "deficiencies" arise primarily from changes 
that have occurred to the standards since the various neighborhoods 
were developed. Fire flows generally only become an issue when a 
new building the size of which would require a fire flow that is more 
than the system can deliver. It is usually the responsibility of the 
developer to pay for any upgrades to the system needed to for such a 
building, or to design the building such that the lower fire flow is 
acceptable to the permitting agency (which is generally the Fire 
Department). 

The City may elect to make some improvements where a general 
public benefit is perceived. Increasing the fire flow to schools and 
other public buildings are examples. Providing better pressures to 
some streets near the top of a pressure zone is another example. 
Projects L and M include recommended budgets for such 
improvements and for main replacements in general. This budget is 
not sufficient to correct all fire flow deficiencies that have been 
identified in this report. 
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Replacement may be performed by conventional open trench methods, 
or by trenchless means. Pipe bursting is one replacement method that 
the City should consider in lieu of, or as an alternate to open trench. It 
has been used successfully on many water main replacement projects 
in Southern California, and costs on average 10 to 25 percent less than 
open trench. In addition, there are several other methods for 
rehabilitation of the old mains, the City may want to consider. 

Cement-mortar lining is a very economical, time-proven method that is 
recommended for non-structural rehabilitation. Fire flow tests 
performed for this master plan indicate that many of the City' s mains 
are likely heavily scaled. Cleaning and lining may be appropriate for 
these mains. Other lining methods can be used to replace some or all 
of the strength that has been lost to corrosion. While these methods 
may not be particularly advantageous from a cost perspective, they 
generally have less impact on the community 

Tank Maintenance (Projects A, 8, C, D). The 2002 study by 
Harper and Associates found many of the City tanks are seismically 
deficient by current standards, and in need of painting and other 
improvements. Internal cathodic protection and a regular program of 
coating repairs is recommended for tanks that are kept in service. The 
program recommended by this master plan is found in Table 4-3. 

Other Water Distribution Infrastructure 

Valves and Hydrants. Through the City' s periodic flushing 
program, many, if not most, valves and hydrants are exercised on a 
regular basis. Those valves and hydrants that are not used during this 
program, should be exercised yearly as well. When problems with the 
operation of these appurtenances are detected, then they should be 
scheduled for replacement. 

Meters. Reportedly, the City has an on-going meter replacement 
program. Through this program, the installation of automatic meter 
reading (AMR) devices is recommended. Regular meter replacement 
is recognized as an important revenue protection technique, since old 
meters frequently record less flow than may be consumed. The use of 
AMR is important also in significantly reducing the cost of operations, 
allowing personnel to be reassigned to other needed work. 
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AirNac Valves. These appurtenances are frequently neglected in 
many water systems, and may ultimately fail to protect the pipelines. 
Regular inspection on a yearly basis is therefore recommended. 

Pressure-Reducing Valves. By their very function, pressure 
reducing valves can wear very quickly. To assure fire flow is always 
available, most PRVs are designed to fail in the open position, which 
can result in over-pressurization of the lower gradient system, and 
possible damage to mains and plumbing systems. Cia-valve, the 
leading manufacturer of such valves, recommends maintenance on a 2-
year cycle, which may or may not be needed, depending on various 
conditions. However, good record keeping is needed. With good 
records, a utility can determine what service interval is appropriate for 
each of the large PR valves in the system. 

Backbone Improvements and Reconfiguration 

A series of improvements are recommended in conjunction with the 
production, transmission, and storage improvements that are 
recommended to serve Fagan Canyon and other developments. These 
include: 

Cross-town distribution pipeline (Projects N and P), to convey 
water from the Steckel Water Conditioning Facility to the Main 
Reservoir. This pipeline should increase the capacity of the Steckel 
facility, and improve system operations. 

New Anderson Tank (Project E). This facility is needed to provide 
additional storage in the 200 Zone and to replace the existing 
Anderson Tank, which is seismically deficient. 

New Terracina Pump Station (Project W). This facility had been 
planned for several years, but without a master plan, the criteria for the 
facility was not defined. This master plan recommends that the new 
pump station become the primary pump station for the 400-East Zone 
and the 600 Zone. Redundancy for the 400-East zone will be provided 
through two interconnections with the Fagan distribution system. 
With hydropneumatic tanks, a high-flow (fire) pump, and an 
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emergency generator, the facility would enable the removal of the 
following facilities: 

I. Glade Pump Station 
2. Park Street Pump Station 
3. View Pump Station 
4. Mesa Tanks l and 2 

Whether Mesa Tanks 1 and 2 should be replaced with hydropneumatic 
tanks is an appropriate subject for a more detailed analysis to be 
performed in advance of detailed pump station design. The 
advantages of removing the tanks are: (1) eliminate need for seismic 
upgrade, (2) view-shed mitigation for the City, and (3) possible sale of 
property, The disadvantages are: (1) greater reliance on mechancial 
equiJ?ment and (2) increase power cost due to pumping during period 
peak-rate periods. 

Cherry Hill Tank 2 (Project F). This facility is recommended to 
increase storage and ease of maintenance for the 400-East zone. In 
conjunction with a new transmission pipeline to the east Fagan 
entrance, this facility will enable the removal of both the Teague 
and Fuchsia Tanks from service. This will simplify operations and 
maintenance, and avoid significant upgrade costs at these other 
facilities. Ultimately, with interconnections to the Fagan system, 
abundant storage and redundancy will be provided in this simplified 
system. 

System Expansions -Cost Sharing 

With Fagan, Adams, East Areas 1 and 2, and other 
developments, new production, pumping, storage, and 
transmission facilities are needed. This Master Plan has 
incorporated the estimated demands from these developments 
into an overall plan for system upgrades. Because many facilities 
serve two or more purposes, their costs should be shared 
appropriately. Table 13-2 provides a preliminary recommendation for 
the cost sharing. 

More detailed discussions of these facilities and their purposes 
are found in other sections of this report. 
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The costs shown in Table 13-2 do not include pipeline, tank, and 
pump station facilities that would be within the developments 
themselves, nor does it include the Eastern Fagan Pump Station 
and associated discharge pipeline. These are facilities are solely 
for the benefit of the developments, and should be planned, 
designed, and financed directly by the developers, subject to the 
City's review. 

Tables 13-3 and 13-4, provide the rationale for the division of 
cost that is the basis for Table 13-2. 
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Project Description 
A Cathodic protection for tanks 
B Tank Upgrade 1 (Case & Cherry Hill) 
c Tank Upgrade 2 (Limoneira and Peck) 
D Tank Demos (Fuchsia, Teague, Mesa) 
E New Anderson Tank 
F New Cherry Hill Tank 
G Main Reservoir Replacement 
H New 200 Zone Tank- Fagan Cyn 
I New Well field 
J Well Replacement (Wells 1B and 11) 
K Well Rehabilitation (10 total, next 10 years) 
L Distribution System Upgrades 
M Fire flow Upgrades 
N Cross-Town Distribution Pipe (In fill) 
0 Anderson Tank Inlet/Outlet 
p Cross-Town Distribution Pipe (Fagan) 

Q Well Field Transmission Pipe 
R Fagan Transmission Pipe 
s Terracina Transmission Pipe - PS to PS 
T Cherry Hill Inlet/Outlet Pipeline 
u Adams Connection Pipeline 
v Pump Station Demolitions 
w New Terracina PS 

X-BB Recycled Water System- All phases 
PROGRAM CONTINGENCY 

Total Construction Costs 

F:\EIIison\VT-V01-138-01\Cost Estimates\Opinion of Probable Cost 

Table 13~2 
Capital Improvement Program - Cost Distribution 

Facility Type Project Total City Cost Fagan Cost Adams Cost 
Tank $ 76,000 $ 76,000 
Tank $ 238,000 $ 238,000 
Tank $ 416,000 $ 416,000 
Tank $ 99,000 $ 99,000 
Tank $ 3,760,000 $ 3,760,000 
Tank $ 2,090,000 $ 1,567,500 $ 522,500 
Tank $ 6,600,000 $ 6,600,000 
Tank $ 2,430,000 $ $ 1,215,000 $ 243,000 
Well $ 5,330,000 $ 1,332,500 $ 2,345,200 $ 266,500 
Well $ 3,300,000 $ 3,300,000 
Well $ 2,200,000 $ 2,200,000 

Pipelines $ 3,210,000 $ 3,210,000 
Pipelines $ 8,090,000 $ 8,090,000 
Pipelines $ 1,820,000 $ 1,820,000 
Pipelines $ 810,000 $ 810,000 
Pipelines $ 340,000 $ 340,000 
Pipelines $ 2,920,000 $ 730,000 $ 1,284,800 $ 146,000 
Pipelines $ 2,770,000 $ 2,770,000 
Pipelines $ 2,150,000 $ 2,150,000 
Pipelines $ 580,000 $ 580,000 
Pipelines $ 860,000 $ 860,000 

Pump Stations $ 260,000 $ 260,000 
Pump Stations $ 2,200,000 $ 1,540,000 $ 660,000 

Recycled $ 15,530 $ 9,318 $ 1,087 
$ 8,670,000 $ 8,670,000 
$ 61,200,000 $ 45,300,000 $ 11,300,000 $ 1,500,000 

East Areas 

$ 972,000 
$ 1,385,800 

$ 759,200 

$ 5,125 

$ 3,100,000 

Remarks 

New tank provides joint benefits 

Tank needed solely to serve developments 
25% needed for existing customers. 

Includes rehab of "Fagan" wells 

Incremental cost only (less Project N) 
25% needed for existing customers. 

RW system only needed for developments 

BOYLE ENGINEERING CORPORATION 
10/31/2005 



Table 13-3. Off-Site Water Infrastructure- Fagan Canyon and Other Major Developments 

CIP Description Benefit to Fagan Benefit to Existing City Benefit to Other Major 
Project and In-fill Developments Developments 1 

F New Cherry Hill Tank. 1.75 0.5 MG needed to buffer 1.25 MG needed to replace None 
MG between 200 ft zone storage Teague and Fuchsia Tanks, 

and Fagan East pumping and remedy storage deficit 

H New 200-ft Zone Tank, 2.0 1.0 MG needed to buffer None. 1.0 MG needed for East 
MG between 200 ft zone storage Areas 1 & 2, West Area 2, 

and Fagan South Pumping and Adams Canyon. 

I New Well Field. 5 wells @ 2700 gpm (2 wells) needed 15 00 gpm ( 1 well) needed 2000 gpm needed for supply 
1500 gpm. for supply. 1 additional well for improved reliability 

needed for reliability 

N,P 20-inch, cross-town pipeline, 12-inch pipeline needed for 16-inch pipeline needed for None 
from Steckel Treatment transmitting flow from well improved system operation 
Plant to Santa Paula and Mill field to Treatment Plant and reliability 
Street 

Q 18-inch pipeline connecting 2700 gpm needed for supply. Provides redundancy. 2000 gpm needed for supply. 
new well field to cross-town 
pipeline (4700 gpm capacity) 

R 20-inch pipeline from 20-inch needed for Fagan. None. Small benefit if Adams 
Steckel Treatment Plant to Canyon is developed. 
Fagan Canyon 

s 16-inch pipeline from 16-inch pipeline needed to Provides some benefits, but None. 
Terracina Pump Station to provide redundant source of benefit is incidental. Will 
Fagan Eastern Supply Pump supply to development not be constructed if Fagan 
Station does not develop 

~ - ~--



I 
Table 13-3. Off-Site Water Infrastructure- Fagan Canyon and Other Major Developments 

CIP Description Benefit to Fagan Benefit to Existing City Benefit to Other Major 
Project and In-fill Developments Developments 1 

w New Terracina Pump Station Provides redundant source of Replaces existing pump None. 
supply to development station. Provides fire flow to 

hospital. 

X-BB Recycled Water System Approximately 60 percent of None. City has sufficient 40 percent of all "new" 
needed for additional supply all "new" water will be used supply for existing water would be used by 

in Fagan, but Fagan will customers and in-fill other developments. 
contributes limited pumping However, East Area 
rights to City. (Without developments have 
Fagan, R W system would substantial water rights that 
likely not be needed.) would likely be contributed 

to the City. 

1 Adams Canyon, East Areas I and 2 , and West Area 2. 



Table 13-4 
Water System Capital Improvement Program - Cost Distribution 

Project Description 

F New Cherry Hill Tank 
H New 200 Zone Tank- Fagan Cyn 
I New Well field 
N Cross-Town Transmission Pipe (In fill) 
p Cross-Town Transmission PiEe (Fagan) 
Q Well Field Transmission Pipe 
R Fagan Transmission Pipe 
s Terracina Transmission Pipe- PS toPS 
w New Terracina PS 

X-BB Recycled Water System- All phases 

ellison\S271 0501 \Report\Chapter 13\Sources\Tables 13-3 and 13-4 

Fagan Cost 
25% 
50% 
44% 

100% 
44% 
100% 
100% 
30% 
60% 

Cost Applied 
to Other Major 

City Cost Developments 

75% 

25% 
100% 

25% 

70% 

50% 
31% 

31% 

40% 

BOYLE ENGINEERING CORPORATION 
10/31/2005 
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