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EXECUTIVE SUMMARY

This Infrastructure Master Plan Report (IMP) sets forth the master plan for
infrastructure improvements to support the Friant Ranch Specific Plan
development in Fresno County (the Project), to a level of detail sufficient to
evaluate individual development proposals within the project area as they are
brought forward. It describes each major infrastructure system and the design
parameters required, and presents a schematic layout of all infrastructure
facilities. In addition to all of the infrastructure required to support development
of the Project, this IMP also discusses certain improvements to the water,
wastewater and circulation infrastructure in the surrounding Friant community
which will be enhanced by construction of the project. These are described in
detail in the sections below.
The Project is described in the Friant Ranch Specific Plan. The Specific Plan sets
forth development standards and policies for the Project and will be the guiding
document for review of specific development proposals within the Project.
This Infrastructure Master Plan sets forth preliminary designs for all the
infrastructure within the Specific Plan area and sets infrastructure design
standards to be followed by future development. It does not contain complete
design details, and is not intended as a construction document. Rather, the IMP
is intended to serve as a conceptual framework for infrastructure as an integral
part of the Friant Ranch Specific Plan. It is a coordinated plan for developing and
phasing infrastructure for the Project, and a guide to the County for conditioning
land use entitlement applications. Future entitlement conditions shall conform to
the design policies and standards set forth in the IMP.
This IMP is intended to be a living, evolving document, which may be amended
from time to time as development plans are refined, and as estimated utility
demands become more precisely quantified.
The quantities, sizes, and
capacities discussed in this report are believed to be conservative and have been
estimated from the best available information, but are subject to refinement as
the Project’s detailed design evolves. It is the intent of the IMP that flexibility will
be allowed as specific development proposals are brought forward. While design
standards and performance capacities are to be maintained, it is recognized that
those ends may be achievable by a variety of means. Alternative solutions may
be proposed by the developer(s) at the time of Project design. Alternatives must
be supported by appropriate engineering analysis and calculations. Provided
that such support is presented and the alternatives are judged to be functionally
equivalent, alternatives shall be given favorable consideration by the reviewing
agency.

ES-1
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I. INTRODUCTION
A. Project Location
The Project covers approximately 942 acres. Located in northeastern Fresno
County, the site is generally bordered on the east by the Friant-Kern Canal, on
the north the existing town of Friant, on the south by open lands and on the west
by Friant Road. The Project area is shown in Figure 1.
The site is approximately five miles north of the Fresno city limit and is 21 miles
east of the city of Madera.
The site contains large areas of gently rolling topography, and is roughly bisected
by a designated blue-line drainage, which is an un-named ephemeral stream.
No perennial streams flow through the property, however other seasonal and
ephemeral drainages tributary to the San Joaquin River are visible on the
topography map.
Certain infrastructure improvements related to the Project will be constructed on
lands outside of the Project boundary. These include improvements to Friant
Road, domestic water supply facilities running to near Friant Dam and the
preferred alternative wastewater effluent storage and reclamation areas. The
overall study area is shown in Figure 2.
B. Infrastructure Master Plan Concept and Objectives
This Infrastructure Master Plan is intended to provide information about the
Project and set standards for future infrastructure improvements, thereby
accomplishing several objectives.
•

First, the IMP provides information to those involved in the environmental
review of the development, sufficient to assess the potential environmental
impacts of the Project and its various components.

•

Second, the Project design standards within the IMP are designed to
avoid any potentially significant environmental impacts.

•

Third, the IMP and its design standards, together with the balance of the
Specific Plan, will provide a framework for the County to use in its review
of individual development proposals within the Specific Plan area, allowing
approval of Tentative Maps and site developments within the various
project phases and construction of required infrastructure in an efficient
and cost-effective manner, while protecting the public health and safety.

•

Fourth, the specificity of the improvements set forth in the IMP will reduce
uncertainty in planning future maps, site developments and phases.

1
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To accomplish these objectives, this document analyzes each infrastructure
system required for the project, including potable water, wastewater treatment
and disposal, storm drainage, streets and circulation, dry utilities, fire protection
and public safety. Using industry-standard estimating techniques together with
local area experience, demands for each utility are presented, standards for
design and construction (where they differ from Fresno County standards) are
set forth, and schematic layouts for each “wet” utility system are included.
Each infrastructure system is planned for construction in phases along with the
Project itself, so that infrastructure will be constructed in accordance with
anticipated product absorption. Demand triggers, based upon population,
constructed units and other measurable criteria, are included to allow objective
evaluation of specific development proposals as they are brought forward.
Figure 3 shows the proposed extent of the Project’s phases, and the portions of
the infrastructure system proposed to be built within each phase.
C. Authority
Design criteria for each utility are included in this IMP, and are intended to
govern the design of all development within the project. The Specific Plan
incorporates further design standards for roadway sections, landscaping, street
lights, street furniture and other visible improvements, assuring that the
development will have a consistent visual appearance throughout what is
planned to be a number of phases developed over many years.
Some design criteria and standards set forth in this IMP and the Specific Plan
differ from similar criteria and standards contained in the Fresno County
Standard Specifications. Appendix B sets forth a listing of those variances and
provides justification for the Design Exceptions necessary to implement these
standards and criteria within the Specific Plan area. Board of Supervisors
approval of the Specific Plan and IMP will include necessary approval of these
design exceptions, which will apply to all projects proposed in the Specific Plan
area throughout its development.
D. Environmental Impact Reduction
To reduce the impacts of Project-related construction upon the surrounding area,
the following policies shall govern all work on infrastructure facilities and other
construction activities in the Project:
•

Hours of construction shall be limited to between 7:00 a.m. and 6:00 p.m.
on weekdays, and from 8:00 a.m. to 5:00 p.m. on weekends. These hours
shall apply to all construction activities, including backbone infrastructure,
in-tract improvements, and building trades.

4
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•

Construction equipment noise shall be limited by muffling and shielding
intakes and exhaust on construction equipment in accordance with
manufacturer’s specification, and by shrouding or shielding impact tools.
The developer and the jurisdictional agency (Fresno County and/or
Waterworks District 18 or its successor District) shall have on-going
responsibility to implement these provisions.

•

Construction staging areas shall be located as far from noise-sensitive
uses as possible. Construction staging areas shall be proposed by the
contractor for each of the various contracts that may be let over the course
of the project. The location of the staging area will be subject to the
approval of the developer and the County Planning department.

•

Prior to all construction, the developer shall have prepared geotechnical
engineering studies to determine the potential of the site for seismically
induced liquefaction and settlement. The geotechnical engineer shall
make appropriate recommendations to mitigate such settlement to
acceptable levels, and all such recommendations shall be incorporated
into subsequent construction drawings and specifications as appropriate.

5
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II. WATER SUPPLY
Friant Ranch meets the definition of a “project” under the provisions of SB 610
(Water Code Section 10910 et seq), which requires preparation of a Water
Supply Assessment.
SB 610 defines a “project” as any development of 500 or more dwelling units,
and requires the water purveyor (in this case, County Waterworks District 18,
referred to herein as “WWD No. 18” or “District”) or the County itself to prepare a
Water Supply Assessment prior to project approval. In this case, “Project
approval” means approval of the Environmental Impact Report covering the
Specific Plan, Infrastructure Master Plan, and the other planning actions
necessary to complete project entitlements. The Water Supply Assessment must
consider available water supplies for the Project (in addition to existing and
planned future uses within the current WWD No. 18 service area) for the next
twenty years during normal, dry, and multiple dry years.
The Water Supply Assessment for the Project has been completed, adopted by
WWD No. 18, and considered by the County as part of the Project EIR process.

7
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III. UTILITY GOVERNANCE
A. General
Municipal services will be provided to the development as follows:
1. Potable Water Service
The Project area will be annexed into the service area of the existing Waterworks
District 18 or a new or existing alternative utility management entity (collectively
referred to as “WWD No.18”); as a condition of this annexation, the development
would provide the following:
•

Pay, on behalf of WWD No. 18, the cost of an assured supply of surface
water sufficient for the needs of the development.

•

Provide and pay the cost of expansion to the present water treatment
plant, now owned and operated by WWD No.18. These expansion costs
would also include the costs of added capacity for delivery of raw water,
electrical supply, and distribution pumps/piping, sufficient to accommodate
addition of the build-out population of the Project.

•

Provide the added cost of pumps, piping and storage tanks sufficient to
deliver the treated surface water to the Project.

The preferred option for water service would be to annex the Project to the
existing WWD No.18, designating the Project as a separate zone of benefit.
WWD No. 18 was created in the 1970’s to provide water service for the present
community of Friant. LAFCo action would be required to annex the Project into
the WWD No.18 boundaries and activate the authority of the WWD No.18 to
provide the necessary services.
2. Wastewater Collection, Treatment, and Disposal
Adjacent to the Project on the north, the Millerton Lake Village Mobile Home Park
owns a community wastewater collection system, a small packaged wastewater
treatment facility, and several percolation ponds for effluent disposal. The Mobile
Home Park maintains its own sewers, and County Service Area (CSA) 44
operates the wastewater treatment facility.
An attempt was made in the mid 1990’s to expand CSA 44 to provide the
surrounding community of Friant with wastewater service. The boundary of that
proposed district expansion was essentially the same as the boundary of WWD
No. 18. During that effort, preliminary maps of the District were prepared,
funding of wastewater improvements was applied for, and a master plan for
sewering the community was advanced. Unfortunately, expansion of the district
was never completed and the plans, funding, and organizational efforts were
abandoned.
8
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The Project has committed to replacing the function of the present CSA 44 facility
by providing treatment and disposal facilities of sufficient size to serve both the
Project and the present CSA 44 service area. In order to do so, CSA 44 would
need to be reorganized, subject to LAFCo approval, and the boundaries of its
sewer service area incorporated into the service area boundary of the district
serving the Project. This operating entity is planned to be WWD No. 18.
Proponents of the Project propose to construct the following wastewater service
infrastructure as a part of the development process:
•

A new wastewater treatment facility, sized to treat and dispose of flows
from the Project, the existing uses and planned future uses within the
Friant Community Plan area and the existing sewered area of the Millerton
Lake Village MHP.
Though the new facility will have treatment capacity sufficient to serve the
Friant Community Plan area, the Friant Ranch Specific Plan only includes
a stub connection from the Friant community to the new WWTP; it does
not provide a collection system outside the Project. Funding sources and
plans for the collector systems necessary to connect the plant to the nonProject areas will need to be identified, and are not included within the
Friant Ranch Specific Plan process. Construction of sewer collection
systems, pump stations, and other infrastructure for non-Project uses
within the Friant Community Plan area would be subject to various factors
including voter approval and funding.
The preferred location for the new WWTP is on a 151-acre parcel on the
west side of Friant Road opposite the south end of the Project, known as
the Beck property, which was recently acquired by the project proponents.
Alternatively, a parcel adequate for the WWTP has been designated within
the Project boundary. The Beck location is preferred for several reasons
including land use compatibility and topography. It also provides a more
convenient future hook-up for the Friant community should the decision be
made to construct a sewer collection system.

•

Disposal facilities, which will be sized to handle the flows from all of the
uses identified above.
The preferred disposal alternative is by land application to the developed
landscape areas within the Project, with the balance of the recycled
effluent applied to agricultural crops at the Beck property. This alternative
is preferred by both the project proponent, and by the Regional Water
Quality Control Board in their letter commenting on the Project DEIR.

9
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B. Public Safety and Fire Protection
Public safety and fire protections services will be provided through the Fresno
County Sheriff’s Department and the California Division of Forestry, respectively.
These services will be added incrementally as the project grows and demand for
additional service appears.

10
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IV. WATER SUPPLY, TREATMENT AND DISTRIBUTION
A. General
The water supply for the Project will be designed to provide a reliable and
adequate volume of healthful, potable water, meeting all applicable regulations,
for use by residential and commercial customers within Friant Ranch. An
agreement in principle has been approved by Lower Tule River Irrigation District
(LTRID), subject to environmental review and approval by the US Bureau of
Reclamation, securing a water supply of up to 2,000 AF per year, to be supplied
to WWD No. 18 for the Project on an every-year basis. The water supply is to be
delivered from US Bureau of Reclamation storage behind Friant Dam, through
facilities planned and constructed by the Project or WWD No. 18, and owned and
managed by WWD No. 18. The details of the water supply and an evaluation of
its reliability are contained in the Water Supply Assessment prepared by WWD
No. 18.
Municipal water for the project will be treated at the existing WWD No. 18 plant
site. The Project team will work with the District to expand the plant appropriately
(in phases) to provide adequate water to the community and to the project as it
develops. Because the District is already delivering water to a customer base,
the sizes of the incremental expansions will be at the discretion of the District’s
engineer and are beyond the scope of this Master Plan.
B. Water Quality
The physical source of surface water will be Millerton Lake. Water in the lake is
of high quality for surface water. Low in turbidity and chemical content, it will be
feasible to treat to drinking water standards with standard technologies without
unusual expense, based upon the experience of the WWD No. 18, Brighton
Crest, and Hidden Lakes treatment plants, all of which use the same surface
water supply as proposed here. Treatment processes will comply with the
Department of Public Health Surface Treatment Water rules, and will include
coagulation, flocculation, filtration and disinfection.
A watershed sanitary survey of the source water entering Millerton Lake has
been completed and submitted to the California Department of Public Health for
other potable water supply systems presently treating water from this acceptable
source.
C. Water Conservation
The Project will incorporate a number of water-conserving features and policies.
Municipal water for the project (residential and commercial) will be metered, with
a tiered rate system in place to discourage excessive consumption. Development
of a rate structure will be deferred until more precise capital and operating costs
are known. However, rates will rise with increasing use above a baseline,
favoring conservation without unnecessarily burdening low-use customers.
11
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Water conservation and reclamation will be emphasized in project design, in
order to meet the water use goals stated in the Project Description. Waterconserving plumbing fixtures and conjunctive reuse of recycled water are
principles central to the project design standards.
D. Recycled Water
Consideration will be given in Project design for use of recycled water (treated,
filtered, disinfected effluent) to the maximum extent practical for irrigation of
landscaped open space areas within the Project, such as, trails, road medians,
and landscape easements. This may mean that certain open space areas are
irrigated by recycled water while others are irrigated by the domestic supply. In
addition, recycled water will be used to irrigate agricultural crops at the Beck
Property.
Use of recycled water will be carried out in phases, as recycled effluent volume
increases with Project build-out. In the early phases of the Project, quantities of
effluent available for use as recycled water will be quite limited. Only as the
number of completed dwelling units increases will the quantity of recycled water
become large enough to irrigate major landscape areas.
Nothing in this IMP shall be construed as requiring exclusive use of recycled
water for irrigation of any particular landscaped areas within the Project area, but
to the maximum extent practical, wastewater effluent produced during the
irrigation season shall be conjunctively reused either as recycled water or for
landscape irrigation both within the Project and on other available lands.
E. Expected Water Supply Requirements
Expected water demand for the Friant Ranch community will be a composite of
the specific water demands for the various types of land uses proposed. These
demands are summarized in Table1 and Table 2.
With 2,500 units proposed for the Project, it is possible to calculate average unit
densities. These have been correlated with land use designations in the City of
Clovis that allow for the use of selected specific water use factors which are
presented in Table 1 below. As a measure of conservatism, these factors have
not been adjusted for the much-lower average occupancy of each unit in an agerestricted 55+ active adult community such as Friant Ranch. Approximately twothirds of domestic water is for external use. The following Table 1 presents a
summary of water usage for residential development within the area, based upon
the methodology above.

12
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TABLE 1
PROJECTED PROJECT AVERAGE DAILY DEMAND FOR WATER BY
RESIDENCE TYPE AND LOT SIZE, BY LAND USE AT BUILD-OUT –
RESIDENTIAL
(INFORMATION FROM WWD NO. 18 WATER SUPPLY ASSESSMENT FOR
FRIANT RANCH, JANUARY 2008)
Friant Ranch
Land Use

No. Of
Units

ADD
(gpd/ac)

Acres

Demand
(gpd)

Demand
(AF/Day)

Demand
(AF/yr)

SFD-1
Single-Family
(6,000–7,200 SF)

290

1,875

63.0

118,125

0.363

133

SFD-2
Single-Family
(3,500-5,000 SF)

745

1,875

100.0

187,500

0.575

210

1,069

3,035

108.8

330,210

1.01

369

MFD
Apartments,
Condos, Triplexes
(12.0-18.0 du/ac)

166

4,553

13.3

60,555

0.186

68

MFD
Non-Age Qualified
Apartments (12.018.0 du/ac)

180

3,035

14.3

43,400

0.133

49

Village Center
(Live/Work)

50

200
(gpd/unit)

-

10,000

0.031

11

299.4

729,600

2.24

840

SFD-3
Single-Family
Cluster & Alley-load
(8.0-12.0 du/ac)

Total

2,500

1)

Notes:
1) Corrected Average Daily Demand per City of Clovis Water Master Plan as noted by City
of Clovis DEIR comment received 12-24-2009.

Overall water use patterns for proposed land uses and densities are expected to
be similar to those of other Valley communities which have implemented water
metering together with tiered rates. The City of Clovis was used for comparison
due to its similarity and proximity to Friant Ranch, and the abundance of data
available from that system. See Table 2. In contrast, the City of Fresno has not
fully implemented water metering and so has not been used as a basis for
comparison.
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TABLE 2
PROJECTED PROJECT AVERAGE DAILY DEMAND (ADD) FOR WATER
BY LAND USE AT BUILD-OUT – NON-RESIDENTIAL
(INFORMATION FROM WWD NO. 18 WATER SUPPLY ASSESSMENT FOR
FRIANT RANCH, JANUARY 2008)

Land Use

ADD
(Gpd/ac)

Acres

Total
Demand (gpd)

Total
Demand
(AF/Day)

Total
Demand
(AF/yr)

Village Center

1,965

32.6

64,060

0.20

73

Active-Adult
Recreational
Center (CC)

1,965

16.1

31,635

0.10

37

Parks and
Parkways (P)

2,500

20

50,000

0.15

55

Landscaped
Slopes

1,965

40

78,600

0.24

88

224,295

0.69

253

Total

Total annual consumptive water demand for all land uses, combining totals from
Tables 1 and 2, will be 1,093 AF.
F. Peaking Factors
The Average Day Demand calculated above represents the total annual water
use on a daily basis. It forms a basis for estimating Maximum Day Demand
(MDD) and Peak Hour Demand (PHD), and is used in estimating annual costs of
supplying water.
The Maximum Day Demand is used in establishing the required water production
capacity and represents daily use during hot weather. Water production capacity
must, at a minimum, equal the Maximum Day Demand.
Peak Hour Demand represents peak hourly use during the Maximum Day. This
may occur during one or more periods lasting several hours. Peak Hour Demand
is primarily used in sizing storage tanks, booster pump facilities, and water
distribution pipelines.
The Maximum Day Demand and the Peak Hour Demand were estimated based
upon peak factor ratios applied to the Average Day Demand. Many days during
warm seasons may experience demands very near or equal to the Maximum Day
Demand. Peaking factors used in the Max Day and Peak Hour demand
estimates were derived from water use records for similar developments in the
City of Clovis and are shown below:
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TABLE 3
Peaking Factors to be Applied to Average Day Demand
Land Use

MDD:ADD

PHD:ADD

Medium Density Residential (MDR)

2.3

3.2

Medium-High Density Residential (MHDR)

2.3

3.2

Village Centers

2

2.5

Parks

3

3

The unit water use and peaking factors were applied to the land use types for the
system to develop water use for separate project phases.
Water demands for the system are presented on the following page in units of
gallons per day (gpd) and gallons per minute (gpm):
TABLE 4
FRIANT RANCH WATER SYSTEM DEMAND
Phase
1
2
3
4
Total at Build-Out

Million Gallons Per Day

Gallons Per Minute

ADD

MDD

PHD

ADD

MDD

PHD

0.200
0.297
0.267
0.189

0.461
0.679
0.607
0.427

0.641
0.941
0.837
0.587

139
206
185
131

320
471
421
297

445
653
581
408

0.95

2.17

3.01

661

1,509

2,087

G. Water Production and Distribution Standards
Municipal water production capacity must be kept adequate to meet consecutive
Maximum Day Demands for the developed project area as the various phases
are brought on line..
Water distribution pumping capacity and redundancy must be adequate to meet
Peak Hour flow demand (or Max Day plus fire flow, whichever is greater) with
any single booster pump or well out of service.
H. Water Supply System Redundancy
A fundamental criteria for municipal water supply is reliability, and a key
characteristic of that reliability is redundancy of the supply facilities. Any facility
may become subject to service or repair and may be forced out of production for
a time. There must be margin within the overall system to allow for some
percentage of the supply facilities to be out of service at any given time without
compromising overall service delivery.
15
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The planned surface water treatment plant may be utilized at up to 90% of design
capacity. The surface water treatment plant must be designed to include multiple
operating units, so as to limit the total production capacity taken off line when
service or repair of any single unit is needed. The surface water treatment must
be sized and designed to meet consecutive Maximum Day demands considering
one treatment plant operating unit out of service.
To further enhance reliability, critical supply facilities, including the distribution
booster pumps and the water treatment plant itself, must be equipped with
internal-combustion-engine-driven backup power supplies. Fuel for these units
will be selected based upon San Joaquin Valley Unified Air Pollution Control
District criteria and regulations.
I. Water Treatment and Delivery
Water supplied to the Project will be surface water from Millerton Lake, treated at
the WWD No. 18 WTP. The Project development will participate in the expansion
of existing WWD No. 18 facilities, in a staged fashion, as demand dictates. In
addition to expansion of the treatment plant, the Project will also participate with
WWD No. 18 to construct the pipelines, connections, tanks and pumps required
to deliver sufficient capacity from Friant Dam to the treatment plant, and on to the
Project.
In order to deliver sufficient supply water to the WTP, WWD No. 18 will utilize a
connection to the existing discharge manifold at Friant Dam. Several existing
pipelines provide potential connections from the discharge manifold to the water
treatment plant. Initial inquiries have been made, and this connection appears to
be feasible by one of several existing pipelines. WWD No. 18 will investigate and
select the most beneficial alternative location and will secure an agreement with
USBR (and any other affected entities) to allow use of an existing pipeline to
connect to the existing discharge manifold at Friant Dam.
Figure 4 shows a conceptual plan of facilities needed to convey water from the
WWD No. 18 water treatment plant to the development. A new storage tank will
be constructed at the WTP site to store treated water, which will be then be
pumped to the Project. The water supply pipeline to the Project will be
constructed primarily along the abandoned railway right of way extending along
the west side of the Project.
J. Water Distribution System.
Figure 4 also shows a schematic view of the major water distribution system
components within the Project. The WWD No. 18 water supply system will be
divided into three pressure zones, A, B and C. This division will allow all users to
receive water at acceptable pressures anywhere in the distribution system.
Pressure Zone A is the existing lower pressure zone within the existing
community of Friant, to the west of Friant Road. None of the Project will fall
within this pressure zone.
16
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Pressure Zone B will include users at higher elevations within the existing
community of Friant, and the lower portions of the Project generally nearest
Friant Road. Pressure Zone C will include the higher elevations within the
Project, and is not used in the current WWD No. 18 service area.
Water service to Pressure Zone B in the Project will be supplied by pumping
directly from the new storage tank at the WTP through the new pipeline into the
existing storage tank. The majority of the initial phase of development will be in
Pressure Zone B.
Water service for Pressure Zone C will be provided by variable speed pumps at a
new booster pumping station, to be located near a second new storage tank site
in the northwest portion of the Project near the WWTP. The second storage tank
and the initial booster pumps serving Pressure Zone C will be constructed during
Phase 2 of the development. Additionally, a portion of the water main pipe
serving Pressure Zone C will be constructed during Phase 1 of the development
from near the WWTP to the lower boundary of Phase 3. Water Storage
K. Water Storage
The water storage requirement includes three components: fire flow; peak
demand; and contingency back-up. Water storage requirements will increase as
the Project progresses, with the general principles being that additional water
supply redundancy reduces the requirement for back-up storage, and moreintensive land use increases the fire storage requirement.
Precise storage and fire flow quantities will be set based upon the requirements
of the California Fire Code.
1. Fire Flow Storage
Fire flow storage will be sufficient to provide 120 minutes of operation at the
highest-required fire flow within the developed project area, while concurrently
meeting the maximum day demand of the project as developed at the time. This
means that in the early phases when the project remains a residential-only
development, fire flow will be based upon 1,000 gpm. At such time as a
commercial, industrial, or public school component is added, required fire flow
will increase and so will required fire storage. The following Table 5 summarizes
minimum fire flows required for each land use type.
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TABLE 5
MINIMUM REQUIRED FIRE FLOW BY LAND USE1
Area Plan Land Use

Required Fire Flow (GPM)

Single Family / Duplex

1,000, 1,500

Neighborhood Shopping / 3 Story Stacked Flats

2,500

2

1. Peak Demand Storage
The water system will be designed with the capacity to satisfy the Maximum Daily
Demand. The Maximum Daily Demand is the total water used in a 24-hour
period, and does not represent the actual peak use during any day. Those
higher demands, referred to as Peak Hour Demands, will be met by pumping
from storage in addition to the sustained water supply from the treatment plant.
This storage, referred to as Peak Demand Storage, must be refilled daily during
low-demand hours.
Peak Demand Storage must be adequate to supplement the sustained Maximum
Day water supply and meet Peak Hour Demand for a minimum of six hours per
day.
2. Contingency Back-Up Storage
Contingency back-up storage provides a measure of safety against the possibility
that water treatment capacity might be reduced by equipment or power failure.
Redundancy of facilities in accordance with this IMP and provision of back-up
power supplies limits the District’s exposure to shortage due to such failures, but
Back-Up Storage is still a prudent requirement.
Storage equivalent to 20 percent of Average Day Demand for the cumulativelyapproved units shall be provided for this contingency.
3. Total Storage Requirement
The greater of fire flow storage and peak hour storage shall be added to
contingency storage requirements to reach the total storage requirement. All
storage volumes shall be net usable volume of the tanks or reservoirs proposed.
For example, if a tank has a minimum operating level of 2.0 feet above grade,
only the volume of the tank above that minimum level shall be allowed to count
against the requirements. At present, the combined volume of storage needed for
all these purposes has not been defined; it can be expected to require a tank with
a nominal volume of approximately one million gallons.

1

2

These fire flows are minimums. Greater flows may be required at the time of plan approval if the
characteristics of a particular plan or phase so warrant, as determined by the requirements of the
California Fire Code in effect at the time of phase approval.
Applies to Residential zone if developed at 12 units/acre or greater, and to all attached housing
developments.
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Calculations showing storage operations, including all types of required storage,
and demonstrating provision of the required capacity thereof, shall be submitted
with each application for subdivision improvement drawings, for approval by
WWD No. 18 and the County.
Also shown on Figure 4 is the location of a second new storage tank within the
Project. Sizing of this tank follows the discussion above in order to provide
service for the Project. However, prudent utility planning may lead WWD No. 18
to require a larger tank be provided to accommodate future storage needs in
other parts of the District’s service area. Storage volumes in excess of Project
requirements would be paid by lands within the District that are outside the
Project zone of benefit and are not addressed through the Specific Plan.
The Project storage tank will be located adjacent to the proposed WWTP, which
will allow WWD No. 18 better ability to operate and maintain the facilities than if
they were at separate locations.
A variable-speed booster pumping station located at this tank site will pump
water to Pressure Zone C. A hydropneumatic tank may also be provided at the
site to regulate system pressures and to minimize the cycling of booster pumps
during initial phases of the development.
The pumping station will be
constructed in phases as demand grows, and will be designed at each phase to
satisfy the projected peak hour demand of Pressure Zone C.
Water tanks may be of welded steel, bolted steel, or concrete construction.
While it is beyond the scope of this IMP to fully specify the tank design, all
structural details shall conform with applicable seismic and building codes.
Painting and coating shall be in conformance with American Waterworks
Association requirements for potable water. Complete design calculations and
coating specifications shall be submitted to the District for approval prior to
construction.
L. Water Distribution Requirements
The water transmission and distribution mains must be sized to meet the water
demands anticipated by the planned land uses shown in the Friant Ranch
Specific Plan and the Water Supply Assessment. In particular, system pressure
is assumed to be maintained at a maximum approximately 75-80 psi within each
pressure zone, and at a minimum of 20 psi at any point in the system under Max
Day/ Fire Flow conditions. Variation of normal system pressures in relation to
topography is expected.
All in-tract water facilities shall be designed at the time of subdivision approval,
and shall be adequate to meet these same pressure and fire flow requirements
throughout each individual development.
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Water mains shall be Class 150 to Class 165 PVC per AWWA C-900 and C-905
standards, or other such standard materials as may be acceptable to the District.
Water valves shall be resilient seat per AWWA C-509. Valves in distribution
piping shall be installed not less frequently than every street intersection, and
shall be configured to allow isolation of any given block for maintenance without
shutting off water to the rest of the system. Transmission pipelines will have
fewer valves and very few connections, and shall be equipped with air/vacuum
release valves at appropriate locations and intervals.
Fire hydrants shall be dry barrel with 4-1/4 and 2-1/2-inch outlets or other such
configuration as may be directed by the Fire Department, and shall all be of a
common manufacture, of a brand acceptable to the Fire Department. Hydrants
shall be spaced at not more than 350 feet throughout the Project, unless
specifically approved by the Fire Department.
The intent of the transmission/distribution system is to provide water flow
adequate for all demands that might reasonably be imposed at full build-out of
the project as described in the Specific Plan.
Potable water for the Project will be treated and delivered by WWD No. 18
facilities, expanded as necessary for the added capacity required. Treatment of
surface water will conform to the applicable Department Of Public Health and
EPA regulations in effect at the time of design and construction. Design details
will be fully developed at that time. At present, it is envisioned that facilities will
include coagulation, flocculation, settling, micro-filtration, and disinfection, all in
accordance with the Surface Water Treatment rule.
M. Phasing of Water System Improvements
Construction of water system facilities within the Project will be phased to meet
Project demands as each development phase comes on line.
In particular, water tanks, transmission and distribution mains shall be
constructed using the ultimate sizes and diameters required for project build-out
as shown in the IMP, even when the demands of the phase being constructed do
not warrant those sizes.
N. Additional Environmentally-Beneficial Project Features
Efficient irrigation systems will be employed in maintained landscaped areas.
These are defined as one or any combination of the following:
•
•
•

Drip Irrigation
Soil Moisture Sensors
Automatic Irrigation Systems
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Mulch will be employed to maintain soil moisture and reduce water-using weed
growth, and native and drought resistant vegetation will be incorporated in
landscape designs.
To the extent practical, storm drainage will be collected in Rain Gardens at each
home site, which will reduce the amount of water required for on-site irrigation.
Additional detail is provided in the Storm Drainage section, below.
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V. WASTEWATER COLLECTION, TREATMENT, AND DISPOSAL
A. General
Project wastewater will be collected and treated at a new wastewater treatment
facility to be constructed at a site shown on Figure 5. Treated effluent (recycled
water) is planned to be used for irrigation of landscaped open spaces within the
Project, and for agricultural irrigation on nearby parcels including the Beck
property.
Effluent produced during months with limited or no irrigation demand (typically
October through April) will be stored in the 600-AF pond that exists at the Beck
property. This over-winter effluent will be consumed by irrigation demands
during the other months of the year, providing a water balance and a sustainable
system for water reuse.
The Friant Ranch Specific Plan contemplates a population of approximately
4,842 at build-out, and a specific wastewater production of 80 gallons per capitaday3. The population is based upon 1.9 persons per unit4 for 2,270 active-adult
units and 2.3 persons per unit for the 230 non-age qualified units. This equates
to a total residential flow of 387,400 gallons per day. In addition, the Project is
committed to providing treatment capacity for the existing and planned future
uses of the Friant Community Plan area, which has a projected peak flow of
165,000 gallons per day.5 Including estimated commercial and industrial flows;
total wastewater production is expected to be between 625,000 and 725,000
gallons per day (gpd), at buildout, or as much as 815 AF per year.

3

Standard wastewater production for a residence fully equipped with low-flow fixtures.

4

Based upon the “American Housing Survey”, by the US Census Bureau and the Department of Housing &
Urban Development, 2001. The value 1.9 persons per dwelling unit is based upon the combined
demographic for the 55-64 and 65-74 age categories.

5

There is a minor Change of Zone application pending for six acres along the east side of Friant Road
known as the Depot property. Currently zoned for Low Density Residential, the proposal would change
the zoning to Commercial. The associated increase in projected sewer flows would be approximately 6
Equivalent Dwelling Units, or 1,440 gallons per day, which would not change the projections in this section
in any meaningful way.
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B. Collection Facilities
Preferred Alternate – WWTP at Beck Property
With the new WWTP located at the Beck property, collection facilities will include
gravity sewer mains of 8-inches in diameter, a trunk main of 10 or 12-inches
diameter along the east side of Friant Road alignment, plus pumping stations and
force mains. Note from Figure 5 that four lift stations, labeled A through D, will
be required at build-out to serve the Project.
Note from Figure 5 that the force main serving pumping station D crosses a
portion of the project that may include environmentally sensitive areas. Since the
force main is relatively short, the force main crossing the environmentallysensitive area will be constructed using directional drilling equipment, resulting in
no surface disruption of sensitive habitats and communities. Construction
materials will be non-corrosive to assure the longest possible service life without
impact upon sensitive species.
Wastewater from the adjacent Millerton Mobile Home Park now collects at the
site of the existing WWTP operated by County CSA 44. When new treatment
facilities are brought on line, the flow from the MHP will be diverted to the new
plant site. This diversion may require addition of a pumping station at the
present site to convey the existing flows.
Also note in Figure 5 that wastewater from the northernmost portion of the
Project is to be routed through pumping station D and a force main toward the
south, and then will flow by gravity sewers to the treatment plant. If an
agreement can be reached with the homeowners of the Millerton Lake Village
MHP system, wastewater from the northern area might be routed through
existing sewers in the MHP, thereby eliminating the need for pumping station D
and the corresponding force main.
Alternative – WWTP Located Within the Project
Should location of the WWTP on the Beck property prove infeasible or
impermissible for any reason, the WWTP will be located near the northwest
corner of the Project as shown on Figure 5-ALT Collection facilities will include
gravity sewer mains of 8-inches in diameter, plus pumping stations and force
mains. Note from Figure 5 that five lift stations, labeled A through E, will be
required at buildout to serve the Project.
Note from Figure 5-ALT that the force mains serving pumping stations D, and E
cross portions of the project that may include environmentally sensitive areas.
Since the force mains are relatively short, those force mains crossing
environmentally-sensitive areas will be constructed using directional drilling
equipment, resulting in no surface disruption of sensitive habitats and
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communities. Construction materials will be non-corrosive to assure the longest
possible service life without impact upon sensitive species.
Wastewater from the adjacent Millerton Mobile Home Park now collects at the
site of the existing WWTP operated by County CSA 44; when new treatment
facilities are brought on line, the flow from the MHP will be diverted to the new
plant site immediately adjacent to the present site. This diversion may require
addition of a pumping station at the present site to transfer the existing flows.
Also note in Figure 5-ALT that wastewater from the northernmost portion of the
project is to be routed through pumping station E and a force main toward the
south, and then will flow by gravity sewers to the treatment plant. If an
agreement can be reached with the homeowners of the Millerton Lake Village
MHP system, wastewater from the northern area might be routed through
existing sewers in the MHP, thereby eliminating the need for pumping station E
and the corresponding force main.
C. Future Connection of the Friant Community
Capacity will be provided in the wastewater treatment plant and disposal pipeline
to accommodate future provision of service to the existing and planned future
uses within the Friant Community Plan boundary, as shown in the current
Community Plan update. The final phase of the Project WWTP will include
sufficient treatment capacity for full build out of this Friant Community Plan area.
The Project will not construct or fund the collector sewers required to implement
service to the community beyond the boundaries of Friant Ranch itself.
Through discussions with County staff, it is anticipated that the community,
working with WWD No. 18, might seek Redevelopment Agency or other financing
to pay for construction of the necessary collection system. Such a system would
direct flows to the existing railroad right-of-way east of Friant Road, where flows
would be conveyed south to the headworks of the Project WWTP. It is probable
that one or more pumping stations and one or more pipe crossings of Friant
Road would be needed to convey the flow to the new treatment facility. None of
these facilities are proposed for construction by the Project.
D. Collection System Standards
Gravity sewer mains will typically be of PVC (SDR 35) construction with rubbergasketed joints. Forced sewer mains will typically be of PVC pressure pipe,
C-900, Class 150. Exceptions may be made in cases of water/sewer crossings
where Health Department regulations require other materials.
Standard
manholes shall be installed at intervals averaging 400 feet, and not exceeding
450 feet.
Pumping stations shall be wet-well designs employing submersible non-clog
pumps. For pumping stations with design flows less than about 50 gpm, chopper
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pumps shall be provided to reduce the size of particles and reduce plugging of
the pumps or force mains. Each pumping station shall have a minimum of two
pumps. Stations shall be capable of meeting the peak design flow with one
pump out of service. Pumps shall be specifically designed for pumping raw
municipal wastewater. All miscellaneous metals inside the wet well, including
pump rails, shall be of stainless steel to resist corrosion. Pump electrical
services shall generally be 480V, 3-phase for economical operation. Pumping
stations with individual pumps rated at 2 horsepower or less may be 240V, 1phase. Detailed specifications for pumping stations and equipment shall be
subject to approval by District officials at the time of project approval.
E. Treatment Processes
Wastewater will be treated using biological and physical processes to achieve
tertiary-quality effluent, meeting State Water Quality Standards (Title 22) for
unrestricted use. A Report of Waste Discharge shall be filed with the Regional
Water Quality Control Board. The WWTP will be subject to the Waste Discharge
Requirements promulgated by the Board subsequent to those applications. A
Report of Wastewater Reclamation shall be submitted to the Department of
Public Health to describe the reclamation sites and standards.
The plant shall incorporate an aerated biological process. That process will be
fully enclosed within a building, facilitating odor control and reducing the
aesthetic impacts of the treatment facility upon the surrounding developed area.
The plant will be a Membrane Bio-Reactor (MBR) design satisfactory to the
Regional Water Quality Control Board and other jurisdictional agencies.
Disinfection of filtered effluent will be by ultra-violet light.
effluent is proposed.

No chlorination of

The treatment plant will be provided with several features to assure full
compliance with the requirements of Title 22 for effluent reclamation. Although
not all- inclusive, the features required for compliance are provided to assure
consistent, reliable delivery of water at the expected quality. Plant features to
provide this assurance will include, but not be limited to, the following:
•

Standby power generation facilities sufficient to operate necessary
process units.

•

Redundant machinery and/or components, as
uninterrupted operation during loss of any device.

•

Automated control, monitoring, and alarm systems. These shall be of
open architecture so the operating staff is not bound to a single vendor for
maintenance.

•

Process ability to remove nitrogen to levels less than 10 mg/l, (measured
as Nitrogen). This is the allowable nitrate level for potable water.
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•

Compliance with requirements for monitoring of turbidity, effluent BOD,
and other constituents as specified in the Waste Discharge requirements.

•

Temporary storage facilities for “off-spec” water, sufficient to contain one
day’s production; water not meeting the necessary quality would be stored
and re-treated as capacity is available.

•

Staff training, particularly in the application of recycled water in public
spaces.

•

The Project will implement a CC&R condition prohibiting use of residential
water softeners. This provision will limit the quantity of electroconductivity
(EC) added to the wastewater as it is used within the community, and will
enhance WWD No. 18’s ability to meet the EC discharge limits as
determined by the Regional Water Quality Control Board.

The intent of the Project is to provide a facility adequate to treat and reclaim
water from the development, reliably and in full compliance with applicable rules
and regulations.
A tentative site layout for the preferred alternate, with treatment facilities off-site
at the Beck Property, is shown in Figure 6. Note that the layout includes tanks to
contain effluent for diurnal storage for irrigation, and also a second tank for
storage of “off-spec” water. This second tank would be used to assure that all
water used for irrigation fully complies with Title 22 Requirements. The diurnal
tank could be located within the Project, near or at the site of the existing WWTP
operated by County CSA 44. These decisions are deferred to final project
design.
A tentative site layout for the other alternate, with the WWTP within the project
site, is shown in Figure 6-ALT. This layout also includes tanks for diurnal storage
“off-spec” water. It is possible that the first tank could be located off-site near the
disposal area, and that the second tank could be replaced by converting the
existing WWTP storage ponds to the same purpose, with correspondingly less
visual impact to the community.
F. Effluent Disposal and Reclamation
During summer months, all effluent will be used for irrigation, which is planned to
include a combination of irrigation of landscape features within the Project and
agricultural crops at the Beck property. Figure 7 shows where effluent will be
reused, as well as the location of the Beck property in relation to the Project.
The goal for effluent disposal within the Project is to maximize the conjunctive
use of recycled water to reduce use of fresh water wherever technically and
economically practical.
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In the early phases of the project, quantities of effluent available for use as
recycled water will be quite limited. Only as the number of completed dwelling
units increases will the quantity of recycled water become large enough to
irrigate major landscape areas. Nothing in this IMP shall be construed as
requiring use of recycled water for irrigation of any particular part of the open
spaces within the project area, but all wastewater effluent produced during the
irrigation season shall to the maximum extent practical be conjunctively reused
for landscape irrigation.
The preferred alternative for winter effluent disposal is by storage in the existing
pond at the Beck property shown in Figure 7. The existing size of the large pond
at the north end of the property is more than adequate to provide 100-day
storage of over-winter effluent. With a total available capacity of approximately
600 ac-ft, at project build-out, this pond actually provides for over a year of
storage of effluent. The water stored in the months with limited to no irrigation
demand (typically October through April) will be consumed by irrigation demands
during the other months of the year, providing a sustainable water balance.
Water balance calculations have been prepared, demonstrating a balance
between effluent production and available reclamation areas, allowing application
of all effluent in a manner that does not exceed the agronomic demand of the
receiving lands. The calculations take into account the effects of a wet (100-year
recurrence interval) rainfall year.
Because the bottom of this pond has been excavated to bedrock, there is no
opportunity for water in the pond to migrate downward. As well, the hydraulic
gradeline available from the top surface of the pond to the San Joaquin river is
not adequate to create lateral groundwater movement, and it is therefore
physically impossible for water in this pond to reach the San Joaquin river.
All lands used for effluent reclamation must be permitted by the Regional Water
Quality Control Board and the Department of Public Health prior to
commencement of reclamation activities. These permits will be applied for
concurrently with the filing of the Report of Waste Discharge.
G. [INTENTIONALLY OMITTED]
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H. Biosolids Disposal
Disposal of biosolids generated by the Project WWTP will be in accordance with
regulations contained in EPA 40 CFR 503, and State Water Resources Control
Board Water Quality Order 2000-01-DWQ, “General Waste Discharge
Requirements for the Discharge of Biosolids to Land fur Use as a Soil
Amendment in Agricultural, Silvicultural, Horticultural, and Land Reclamation
Activities (General Order).”
All disposal operations will operate under the permitting authority of the Regional
Water Quality Control Board (RWQCB) and the Department of Public Health, and
shall comply with any future Fresno County ordinance which regulates land
application of treated municipal sludge.
I. Treatment Plant Phasing
Wastewater treatment facilities will be constructed in multiple phases, as the
Project is built out. WWTP phases are lettered, to differentiate them from the
numbered Project phases which are not the same. While the final decision on
the capacity of each phase will be made as development proceeds and
absorption rates are better known, the Phase A facilities will be designed to
handle 0.25 MGD. At the design rate of 80 gpcd and assuming 1.9 persons per
household, 0.25 MGD will support about 1,600 Equivalent Dwelling Units (EDUs).
A second phase (Phase B) of approximately 0.25 MGD capacity will be
constructed as demand warrants; the resulting capacity of 0.50 MGD will be
sufficient to serve the entire Project, including an allowance for commercial flows
at the low end of industry standard projection ranges for the expected land uses
and acreages.
A third phase (Phase C) would be constructed if Project wastewater demand
exceeds 0.50 MGD. The WWTP site shown on Figure 6 and Figure 6-ALT is
large enough to accommodate facilities to treat approximately 0.80 MGD. This
capacity would be more than sufficient for all of the Project as well as existing
and planned future uses within the Friant Community Plan area, so that
treatment capacity would be available should the citizens of the community
choose to address the need for a collection system to allow for treatment at the
WWTP.
J. Environmentally-Beneficial Project Features
•

The design plans for the WWTP will incorporate appropriate and costeffective odor and noise reduction measures, to the satisfaction of the
Fresno County Planning and Public Works Departments.
34
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•

The WWTP will be located at the northwesterly corner of the Project,
separated from residential development by both roads and open spaces,
to minimize both the aesthetic impacts of the treatment facility and the
potential for odor impacts within the Project.

•

The design of the WWTP will minimize production and propagation of odor
by enclosing the headworks, process equipment, tanks and other odor
sources and providing careful control of the process to maximize
treatment efficiencies and minimize the chances of odor or process upset.
Detailed designs will be brought forward for review by County and
RWQCB staff subsequent to Project entitlement.
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VI. GRADING, DRAINAGE, STORM WATER DETENTION AND DISPOSAL
A. Introduction
The purpose of this section is to provide design guidelines for storm drainage
improvements, identify permit requirements regarding storm water facilities, and
to identify additional hydraulic studies required during design of the Project.
B. Low-Impact Development (LID)
The Project will utilize LID Design Strategies published in June 1999 by Prince
George’s County, Maryland; Department of Environmental Resources, with
assistance from the US Environmental Protection Agency (EPA). Low Impact
Development (LID) is an innovative stormwater management approach with its
basic principle taken from nature: manage rainfall at the source using uniformly
distributed, decentralized micro-scale controls.
LID'
s goal is to mimic a site'
s predevelopment hydrology by using design
techniques that infiltrate, filter, store, evaporate, and detain runoff close to its
source. Techniques are based on the premise that stormwater management
should not be seen as stormwater disposal. Instead of conveying and managing
or treating stormwater in large, costly end-of-pipe facilities located at the bottom
of drainage areas, LID addresses stormwater through small, cost-effective
landscape features located primarily at the lot level. These landscape features,
known as Integrated Management Practices (IMPs), are the building blocks of
LID.
Almost all components of the urban environment have the potential to serve as
IMPs. This includes not only open space, but also rooftops, streetscapes,
parking lots, sidewalks, and medians.
The key distinction of LID from
conventional strategies is that it is an ecosystem based approach. LID seeks to
design the built environment to remain a functioning part of an ecosystem rather
than exist apart from it. The LID approach includes five basic tools:
1. Encourage conservation measures
2. Promote impact minimization techniques such as reduction of impervious
surfaces
3. Provide for strategic runoff timing by slowing flow using the landscape
4. Use an array of integrated management practices to reduce and cleanse
runoff
5. Advocate pollution prevention measures to reduce the introduction of
pollutants to the environment
LID provides technological tools to plan and engineer urban sites to maintain or
restore a watershed’s hydrologic and ecological functions.
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C. Grading Design
Grading for the project shall be in accordance with the Friant Ranch Specific
Plan, the Fresno County Grading Ordinance, the Fresno County Improvement
Standards, the current California Building Code, and the recommendations
provided in this IMP and its appendices. The IMP includes a Storm Drainage
Master Plan (SDMP) showing, among other items, the approximate inlet drainage
area boundaries and locations of the stormwater basins. Rough grading
elevations and inlet boundaries have been developed to control overland routing
of flood storm waters in the event of inlet or pipeline failure.
Drainage area boundaries and interior tract elevations shown on the SDMP
support the hydrologic and hydraulic calculations for pipeline and IMP design.
Interior tract elevations are for design reference and locate low spots for master
planned inlets. They are not meant to be relied upon as design grades at any
interior tract point of the project.
Building pad elevations for the individual subdivisions shall be designed to a
minimum of one (1) foot above the master-planned top of curb inlet elevation in
the corresponding inlet tributary area. This criteria will reduce flood risks to the
building structures during an extreme storm event over and above the storm
drain pipeline and inlet design criteria.
During project design, detailed grading plans shall be prepared, in substantial
conformance with the overall drainage concept and the defined drainage area
boundaries. Deviations from SDMP drainage area boundaries due to subdivision
design considerations will be permissible, but shall be supported by calculations
and plans demonstrating how equivalent storm drainage protection will be
provided, and how master-planned facilities will have to be modified due to the
deviation. Any increase in system cost or additional required construction due to
such modifications will be the responsibility of the developer.
Drainage areas, curb and inlet elevations will be refined and coordinated
throughout the project. Grading plans must be prepared for and reviewed by the
Fresno County Public Works Department.
D. Existing Drainages
Offsite drainage from the east of the Friant-Kern Canal flows on-site through two
culverts. One existing concrete box culvert is 36”x36” while the other is 30”x30”,
other drainage is cut off by the Friant-Kern Canal and empties into it via an
18-inch CMP (corrugated metal pipe).
Within the Project, wetland channels and/or swales convey most of the runoff
from the east to the west and on to Friant Road. A portion of the Project drains
to the south where it either crosses Friant Road by culvert or has flowed into
Little Dry Creek via un-named ephemeral streams or White Fox Creek. Near the
proposed main entrance is an existing 24-inch CMP that flows under Friant Road
37
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towards Lost Lake Park. At the northwest edge of the project the storm run-off
enters a large concrete box culvert that crosses under Friant Road and drains to
the San Joaquin River. On-site drainages also include vernal pools. Three
areas have isolated watersheds per direction of the Army Corps of Engineers.
Final determination on the boundary of the isolated watershed will be made with
the Wetland Verification letter to be issued by the Army Corps for the wetland
delineation. The largest vernal pool is at the south-west corner of the Project and
is both within an isolated watershed and is listed as Zone A, 100-year Special
Flood Hazard Area boundary per the Federal Emergency Agency (FEMA) map
number 06019C1030H, dated February 18, 2009.
The developer shall meet with both the Army Corps of Engineers and the
Regional Water Quality Control Board (RWQCB) to discuss the effects of the
proposed development on regulated wetlands and obtain the necessary permits.
The developer may also be required to meet with other agencies that have a
vested interest in the Section 404 permitting process.
Other permits that will be necessary for the modifications within the drainages of
Friant Ranch include the following:
1.

California Department of Fish and Game – Section 1601 Streambed
Alteration Permit

2.

Army Corps of Engineers – 404 Permit

3.

California Regional Water Quality Control Board – Waste Discharge
Requirements

4.

California Regional Water Quality Control Board – 401 Water Quality
Certification

5.

Fresno County Grading Permit

It is anticipated that a conditional letter of map revision (CLOMR) from the
Federal Emergency Management Agency (FEMA) may be appropriate for the
large vernal pool at the southwest corner of the Project, prior to commencement
of grading operations. If that area is to be graded, the CLOMR should be filed
with FEMA during the design phase of the project improvements for that phase.
If, during the process of the Project grading design, it becomes apparent that
drainage patterns and inlet drainage boundaries should be adjusted, the
developer will be responsible to provide calculations supporting the proposed
modifications. In addition to providing an agreeable solution to flood routing, the
calculations shall demonstrate that the overland hydrology and pipeline
hydraulics will work with the upstream and downstream master-planned facilities.
The developer shall also detail the proposed changes to be made to the IMP
storm drain backbone facilities as a consequence of the project grading design.
Such changes are subject to approval by the Fresno County Public Works
Department, which shall not be unreasonably withheld.
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See Appendix A for information regarding detention and retention basin grading
and location of the preliminary overall SDMP drainage concept.
E. Storm Drainage Design and Hydrology
Storm drainage runoff within the Project shall be collected and conveyed in
facilities consisting of LID IMPs (Integrated Management Practices), inlets, pipes,
open channels, culverts, outlet structures, sedimentation & retention basins and
appurtenances.
The TR-55/TR-20 technique may be utilized for the LID process for Hydrological
Evaluation, instead of or in addition to the Rational Method. The U.S Department
of Agriculture, Natural Resources Conservation Service (NRCS), developed the
TR-55/TR-20 model, which is suitable for use on drainages of any acreage. The
general County Standards specify use of the Rational Method, which is effective
only for areas of up to 100 to 150 acres. Several of the drainages being
considered in the design of this project are considerably larger than 150 acres.
Even in smaller drainages, TR-55/TR-20 can lead to more reliable results in
areas with hilly terrain such as the Project.
TR-55 uses the runoff curve number method and unit hydrographs to convert
rainfall into runoff. TR-55 and TR-20 are infiltration loss models that use
synthetic storm-follow hydrograph development to predict peak volume and flow
rates for a given catchment area. The advantage of applying TR-55 and TR-20
is the convenience of the tables and input parameters included for a wide range
of soil and land use conditions, each of which can be identified from soil
classification maps.
The storm drain design for the project shall be in accordance with the following
recommendations provided in this IMP and appendices:
1. LID Integrated Management Practices (LIDIMPs):
Integrated Management Practices proposed for use at Friant Ranch
may include but are not limited to the following. The advantages
and limitations of each must be considered for a specific application
before being used.
a) Bioretention (Rain Gardens) – A practice using landscaped
areas on individual lots to hold and infiltrate stormwater.
b) Dry Well – Small excavated trenches backfilled with stone,
designed to hold and slowly release rooftop runoff.
c) Filter/Buffer Strip – Bands of close-growing vegetation, usually
grass, planted between pollutant source areas and a
downstream receiving water body.
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d) Swales – Two types of swales may be used. Grass swales
provide both quantity (volume) and quality control by facilitating
stormwater infiltration. Wet swales use residence time and
natural growth to reduce peak discharge and provide water
quality treatment before discharge to a downstream location.
e) Infiltration Trench – An excavated trench that has been
backfilled with stone to form a subsurface basin. Stormwater
runoff is diverted into the trench and is stored until it can be
infiltrated into the soil.
f) Pervious Concrete – A special structural concrete without fine
aggregates. This creates 15 to 30 percent voids, allowing water
to pass through to a gravel layer and the native soil underneath
while maintaining the structural strength of standard concrete
pavement. Pervious concrete also provides demonstrable water
quality treatment to the waters passing through its structure.
2. Inlet and Outlet Structures:
Inlet and Outlet Structures shall be a type and configuration rated to accept the
SDMP design flow at the inlet and outlet locations shown on the SDMP.
3. Pipelines:
Storm drain pipeline design shall conform to the SDMP. Pipeline soffits shall be
designed a minimum of one (1) foot below the hydraulic grade line (HGL) or to
the soffit control elevation shown in the hydraulic calculations. The design of the
storm drain pipeline below the HGL insures full pipe flow and reduces the chance
of water seal breaks in the pipe and other hydraulic inefficiencies during pipeline
use. Design of pipeline below the soffit control elevation insures proper pipeline
performance in sections of the pipe where flow is in the open channel condition
due to steep grade construction.
4. Culverts and Open Channels:
Culverts and open channels shall be designed to the standards of the Federal
Highway Administration Hydraulic Design of Highway Culverts (HDS-5,
September 2001 or current) and the Fresno County Design Standards. The
culverts and channels shall be designed to convey the critical storm event for the
Project.
5. Detention & Retention Basins:
Detention and Retention basin design calculations and minimum basin
geometries are provided in Appendix A. The basin geometry for each watershed
differs depending on many factors, including the contributing drainage area and
the design flow volume.
Retention basins are designed to maintain the
predevelopment runoff volume by storing the peak storm runoff above a base
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flow; retention basins in this case have also been sized to provide the storage
volume necessary to give the detention time required for water quality control.
Detention basin storage is designed to maintain the predevelopment peak runoff
rate while capturing all runoff above that amount.
Conceptual basin locations are shown in the SDMP. These locations have been
selected to work with the existing ground topography and the overall drainage
concept. Exact basin locations shall be determined by the developer, after
precise site layouts are determined. The basins shall be permitted to shift, so
long as the function provided in the SDMP is maintained, or appropriate
modifications are made to the SDMP as discussed above.
The Fresno County Engineering Department will review the Project detention and
retention basin designs for conformance with the basin calculations and
conformance with the basin design guidelines provided in Appendix A.
6. Design Standards for LID Facilities
Fresno County has no currently-adopted standards for LID IMPs or other
facilities. In order to set a standard for review, developments proposed pursuant
to this Project will make use of the San Mateo County Sustainable Green Streets
and Parking Lots Design Guidebook (First Edition, January 2009)
This
document is available for review at www.flowstobay.org. BMPs may also be
drawn from the California Stormwater Quality Association (CASQA) Storm Water
Best Management Practice Handbook. The CASQA handbook series contains
recommendations for New Development Planning, Construction, Municipal,
Industrial and Commercial BMP applications. All BMPs used shall be selected
for their suitability to Project requirements and shall be adapted to Project
conditions as necessary. BMPs shall be employed prior to the start of grading
construction for the site and shall be adapted as necessary as the project
construction progresses. Permanent BMPs shall be maintained during the entire
Project lifecycle.
F. National Pollution Discharge Elimination System (NPDES)
Storm water originating from the development of the project site shall be treated
utilizing the LID IMPs (Integrated Management Practices). If necessary,
beneficial stormwater treatment may also include Best Management Practices
(BMPs) as mandated by the National Pollution Discharge Elimination System
(NPDES) general permitting process of the Clean Water Act.
Included in this IMP is the concept that pretreated storm water will be disposed of
through retention and detention basins prior to its release into open channel
facilities that flow into the San Joaquin River. Treated storm water will then be
released through weirs or other applicable outlet facilities that work with the
retention and detention basin designs. The outlet feature of each basin shall be
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designed so that water released to existing drainage-ways will be at a maximum
of pre-development peak runoff rates.
Schematic layouts of the storm drainage facilities, together with hydrologic,
hydraulic and facility size calculations are included in Appendix A.
Prior to the start of grading activities for site improvements, the developer shall
file a Notice of Intent (NOI), which is a General Permit for Storm Water
Discharges Associated with Construction Activity, with the RWQCB. The
developer shall also prepare a Storm Water Pollution Prevention Plan (SWPPP)
and provide a current copy of the SWPPP to remain on the construction site at all
times. The SWPPP shall include construction and post-construction BMPs. The
developer shall pay an NOI fee to the RWQCB. At the end of the construction
project, the owner shall file a Notice of Termination (NOT) with the Regional
Water Quality Control Board (RWQCB) and provide documentation of substantial
project completion, to terminate the NPDES permit coverage.
G. Permit Requirements
1. FEMA Flood Insurance Rate Map
The FEMA Flood Insurance Rate Map for the area includes a Zone-A 100-year
flood boundary for an existing vernal pool, located in the southwest corner of the
project within a 75-foot buffer zone from any proposed development.
Approximately nine developed acres of the Project will drain to this vernal pool in
addition to portions of undisturbed area. Using Low Impact Development
practices for the developed areas, measures will be taken to match the predevelopment runoff volume and post-development runoff volume in order to not
disrupt the water source of the vernal pool. These practices will include several
IMP water quality measures as listed above to ensure the water quality does not
negatively impact this isolated vernal pool. Post-development runoff from this
area may require the developer to file a LOMR and an updated flood map with
FEMA. As part of that submittal, the developer’s engineer will be required to
prepare a flood study of the drainage in accordance with FEMA requirements
and standard procedures, showing the impact of post-development flows and
demonstrating that there is no impact upon neighboring or upstream property
owners.
The Project will be obliged to construct any capital improvements necessary to
assure that drainage to the vernal pool will have no such impact. Details of those
improvements, if any are to be required, will be provided during the design phase
of the Project.
H. Flood Routing Drainage Concept
The Project will be graded so that flow runs toward collection facilities, which will
drain to existing natural drainage channels on-site. This will be accomplished by
overland surface flow into inlets, then collection pipes, and into detention and
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retention basins prior to release into waterways that will eventually drain to the
San Joaquin River at not greater than pre-development flow rates. The drainage
areas are defined in Appendix A.
There is an existing area of drainage concern on the project site, at the
northwesterly corner where the existing natural drainage is conveyed beneath
friant road. The size of that conveyance is such that, under current conditions,
water can be backed up on the east side of friant road, causing puddling, minor
flooding and inconvenience to the local residents. While specific facility design is
beyond the scope of this impimp, this area is noted and during project design,
provision will be made to reduce the overall concentration of runoff to this point,
mitigating the existing drainage problems by means of the low impact
development integrated management practices (lid imps) discussed below,
including on-site retention, bio-swales and by redirection of flows to other storage
facilities.
I. Interim Facilities
As phases of the Project are developed, the storm drain collection system within
the phase boundaries shall be constructed to its planned configuration, with all
required inlets and master planed pipe sizes, except as drainage areas are
modified and approved by the Fresno County Engineering Department as
discussed above.
The Project may construct temporary storm water detention facilities, but no
other interim collection facilities are anticipated for the Project. Construction of
temporary storm water detention facilities will be allowed prior to the construction
of the collection system required to reach the master planned sediment basin
and will be located outside of proposed phase boundaries.
Temporary
easements may be required to accommodate such facilities. These basins or
other storage facilities shall be designed to provide storage for a 100-year, 10day storm event (6 inches of precipitation) with enough capacity to serve the
phased developed areas.
Allowance shall be made in locating and design of such temporary facilities to
allow integration with permanent facilities to the greatest extent practical, and for
elimination of the temporary facilities in a timely manner as the ultimate collection
system is completed.
J. Facility Design Criteria
Master-planned collection facilities in the residential areas shall be designed to
convey a design storm with a fifty (50) percent probability of occurrence, which is
also known as a two (2) year return interval. Collection facilities in commercial
areas shall be designed to handle a design storm with a five (5) year return
interval.

43
g:\clients\friant ranch - 1328\13280401 - imp\imp report\imp report\preferred alternative\imp preferred alt - clean.doc

Alt 3

Legend
Storm Drain Inlet
Master Plan Storm Drain
18 "
24 "

Tank

30 "
36 "
42 "
Existing Facilities
Revegetated Slopes
Basins - Retention and Detention

WWTP

FIGURE 8
Friant Ranch
Master Planned
Storm Drain System

0 125250

500

750
Feet

7/11/2008 \\pineflat\dwg_dgn\Clients\Friant Ranch - 1328\13280401 - IMP\GIS\Report Figures Alt6\figure8_stormdrain.mxd

SECTION SIX

Friant Ranch, L.P.
Friant Ranch Infrastructure Master Plan

K. Environmentally - Beneficial Project Features
•

Dust abatement measures will be included in every road construction and
grading contract, ordering compliance with San Joaquin Valley Air
Pollution Control District (SJVAPCD) Regulation VIII, and reducing
construction-related PM10 to a less-than-significant level.

•

The following specifications will be included in all appropriate construction
contracts:
♦ Asphalt paving within the Plan area shall comply with the specification
in SJVAPCD Rule 4641, which restricts the use of cutback, slow-cure
and emulsified asphalt paving materials.
♦ Work crews must shut off equipment when not in use.
♦ Heavy construction equipment shall be: (1) diesel-powered, certified to
meet the NOx standards established for new heavy duty diesel
equipment by the CARB; (2) gasoline-powered equipment fitted with
catalytic converters; or (3) alternative-fueled equipment (e.g.,
compressed natural gas).

•

A qualified biologist or equivalent professional will be retained to oversee
all aspects of construction monitoring that pertain to biological resource
protection, including a pre-construction survey (within 30 days prior to
grading operations) for burrowing owls.
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VII. PROJECT WATER BALANCE
A. General
The Project will provide a positive contribution to the water balance in the Project
area, by virtue of obtaining new potable water supplies from a purveyor outside
of the local area and by using a portion of its wastewater effluent (summer
months) for landscape irrigation. No groundwater will be pumped for Project use.
B. Consumptive Water Use
Total consumptive water use within the Project at build-out will be approximately
1,093 acre-feet per year.
C. Effluent Reclamation
There will be turf and landscape acreage irrigated by recycled treated
wastewater. At project buildout, a total of nearly 575 acre-feet per year of
recycled water will be available for irrigation (based upon a combined residential
and commercial flow rate of approximately 510,000 gallons per day), which is
sufficient to irrigate approximately 120 to 150 acres. Irrigation acreage of 85
acres to be provided onsite along roadways, landscaped slopes, parks, parkways
and at the community commercial and active-adult center areas. The remaining
sprayfield area of 35 to 65 acres for effluent irrigation to be provided for at the
Beck Property.
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VIII. STREET AND CIRCULATION SYSTEM
A. General
The purpose of this section is to identify the backbone street and circulation
system within the Project and outline policies that will be implemented to ensure
adequate traffic capacity for movement of people, goods and services around
and through the Project.
The objective of the information provided in this section is to facilitate the
planning process for sub-regional transportation facilities and individual
developments by setting standards that will apply throughout the Project.
Schematic alignments for the project’s Primary and Secondary streets are shown
on Figure 9. The alignments are not intended to be precise plan lines; they may
be modified as additional neighborhood-level planning is completed over time.
However, the areas served by each road will remain substantially similar.
Street types indicated on Figure 9 are intended to provide detail adequate for
traffic capacity analysis and to allow decision-makers to assess the proposed
overall design of the Village. Final details of parking placement, sidewalk
configuration and drainage details and median widths will be provided with final
design of the Project. Similarly, street loading and precise alignments will be
provided with final design.
Should Project design lead to a street layout which, in the opinion of the County,
affects the traffic analysis conclusions and proposed mitigations, the developer
shall submit a revised traffic analysis for review by the County, and shall propose
any necessary changes to the backbone road system. The County shall
determine whether any new information arising during the Project design triggers
the need for additional environmental review under Public Resources Code
section 21166.
Phasing of street improvement construction will be driven by the goal of
maintaining Level of Service (LOS) C or better for all road segments and
intersections affected by trips generated within the Project. This IMP proposes
an implementation schedule tied to specific development areas and phases.
Four points of connection to the County road system will be provided for the
Project. Interior Primary streets and certain Secondary streets will be counted as
part of the County road system for the purpose of determining points of
connection. Primary access shall be provided by existing or master-planned
roadways, improved in accordance with this IMP. Secondary access for
emergency vehicles may be provided through all-weather access roads
constructed in accordance with the Uniform Fire Code, Section 902 – Fire
Department Access.
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B. Existing Road System
Only two existing County roads serve the project.
Friant Road is an existing two-lane expressway along the Project’s west
boundary. Fresno County has completed construction of a widening project on
Friant Road, which extended a four-lane configuration from Willow Avenue on the
south to the entrance of Lost Lake Park on the north, near the south edge of the
Project. The Project site plan allows for the right-of-way dedication required to
complete four-lane improvements across the Project’s frontage.
These
improvements, which will actually extend all the way to Millerton Road, have
been proposed and designed by Fresno County and are scheduled for
construction prior to Project commencement. The project entrances have been
coordinated with the proposed Friant Road plans, in cooperation with County
Public Works staff.
Three Project entrances are planned onto Friant Road. The southern entrance
will be aligned with the Lost Lake Park entrance road. The northern entrance will
make use of the existing Root Street alignment. The central entrance has no
counterpart to the west; it will form a T-intersection at Friant Road.
A fourth Project access will be via Parker Avenue. Parker Avenue is an existing
north-south local street within the town of Friant that connects close to the
northeastern corner of the project neighborhood shopping area. This road will be
extended into the Project. It will serve as secondary access to the Project, and
will provide community connectivity to the Project’s road and trail network.
C. Layout and Designation of Proposed Streets
The Project has been planned to follow Landscape of Choice concepts for
residential and community development. The circulation system has been
designed to serve the needs of all residents through the use of functional streets,
pedestrian and bicycle facilities and right-of-ways for public transit.
The circulation system incorporates a hierarchy of streets which provide for local,
primary, and secondary functions. The main circulation road through the Project
is looped and connects to Friant Road across from Lost Lake Road and then
back to Friant Road again approximately a quarter mile to the north. Two other
street connections at Friant Road and Parker Avenue near the neighborhood
commercial area complete the circulation system, thereby providing direct and
reliable circulation to and through all parts of the project. Designed with
landscaped median and parkways, this roadway includes a pedestrian trail that
forms the backbone of the Project’s trail network.
The Friant Road frontage has a transit component, in the form of a preserved
right-of-way. The transit right-of-way is envisioned for future light rail, though it
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could be utilized differently should that option never materialize. Initially it will be
used for additional landscaped right-of-way along the project frontage and
entrance.
Local (residential) streets are pedestrian oriented, developed with traffic calming
measures, and support both front-loaded and rear-loaded land uses.
The general layout of the backbone road system proposed for the Project is
shown in Figure 9. As discussed above, alignments shown are schematic, and
are subject to revision as subdivision maps are prepared and actual design
dimensions are determined.
D. Roundabouts
A significant feature of the proposed transportation system is the use of
roundabouts as an element of the interior roadway network. Roundabouts will be
used along the main Primary to provide for unimpeded integration with secondary
streets (collectors). They will be used as gateways into neighborhoods they
serve and, in smaller configurations, as design elements and traffic calming
devices within the neighborhoods.
Roundabouts have a higher vehicle capacity than stop signs or traffic signals,
require less maintenance than typical signal controlled intersections, and improve
the aesthetics of the area while complementing surrounding streetscapes
through island landscaping. Central island landscaping also serves to enhance
the safety of the intersection by making the intersection itself a focal point of
driver attention, and by reducing the perception of a high-speed through traffic
movement.
E. Proposed Street Sections
Cross sections are provided for each proposed road type, showing right-of-way
width, pavement width(s), lane configuration, and special features such as
median islands, bike trails, and landscape easements where appropriate. Many
of these road types differ from roads of similar capacity as shown in the Fresno
County Standard Drawings. The road sections shown in the Friant Ranch
Specific Plan and this IMP will govern over the Standard Drawings for all roads
constructed within Friant Ranch.
1. Primary Road
The Primary road will be a 2-lane street, divided in places and undivided in
others (Figure 10), running in a looped configuration serving almost all of the
development within Friant Ranch shown in Figure 9. It will have a two points of
connection with Friant Road. Landscape areas will be created in the medians
and along both sides of the road. No on-street parking will be accommodated. A
separate bikeway/walking trail will be provided parallel to the street itself.
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Access to the Primary Road will be limited. No driveways will be allowed, and no
product will front the road. Intersections along the Parkway will be limited to
approximately 1/4-mile spacing, with some flexibility in that minimum to allow for
neighborhood design.
Additional streets may intersect the Parkway, but will be limited to right-in, rightout access, or to left-turn access using a directional worm median. In either
case, no left turns out of the crossing streets will be allowed.
The Primary Road will be constructed to its ultimate width in several segments,
as the phases of development proceed south from Phase 1A and then east from
Phases 1A & 1B in Figure 9. Segments will follow the boundaries of the various
phases.
2. Collector Streets
Collector streets will be constructed at the locations shown in Figure 9. These
will be 2-lane streets, mostly undivided, with a variety of cross-sectional widths
and construction details, providing access from the individual neighborhoods to
the Primary road (Figure 11). Landscape areas will be created in the medians
(where present) and along both sides of the road. On-street parking will be
accommodated in many but not all segments, depending upon the specific road
type.
3. Local Streets
Figure 12 gives several variations of local street sections, which will serve the
individual subdivisions. Neighborhood planning is beyond the scope of the IMP.
With only a few exceptions, local road alignments are not shown on Figure 9 but
are reserved to the Tentative Map process.
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F. Trail System
Trails will be provided along the Primary Road and other open-space routes as
shown on the road sections. Approximately 16 miles of trails are provided within
the project boundaries, providing extensive connectivity and recreational
opportunities.
Trails will also be provided on Secondary streets throughout the project, creating
a connected network and facilitating pedestrian circulation throughout the
development. Most trails will be within road rights of way. Others will be
separate trails through open space areas.
G. Landscaping
The street cross-sections provide landscape areas along the road edges and in
many cases along a center median as well. Where present, these landscape
elements serve also as bio-filtration media for the drainage system.
Landscape and landscape elements near traffic circles will be selected so that
sight distance around traffic circles is maintained, pedestrian traffic within the
island is discouraged, and vehicle hazards are avoided.
Specific proposals for landscape design and materials shall be submitted with
each phase’s improvement plans.
H. Phasing of Roadway Construction
All interior and exterior roads will be constructed in phases along with the buildout of the Project. Local roads will be constructed to their full proposed section
complete with landscaping in a single phase.
Primary and Secondary roads may be constructed partly with one phase and
completed in another, so long as traffic capacity as required by the Traffic Impact
Study is provided. The provisions of this paragraph may be used to defer
construction of lanes, curbs and gutters, and landscaping, as may be appropriate
in various situations.
For example, a secondary street bounding a subdivision phase may not be
initially constructed to its full width. The curb, gutter, sidewalk, landscape area
and possibly the number-one lane on the side away from the subdivision may be
deferred until development occurs in that area.
As the development proceeds to build east, additional construction will be carried
out in logical segments.
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I. Environmentally-Beneficial Project Features
Landscaping plans will be developed and designed to preserve natural features,
as feasible, and will include the use of native species along the project roadways
and frontages.
Landscaping will incorporate bio-swales integral to the Low Impact drainage
system, providing cleaning and filtration of drainage water before it is discharged
from the project.
Street lights and project entry signage will be incorporated into the streetscape
landscaping and will be designed to blend with the natural features of the site.
Solid fences and walls will be avoided to the maximum extent feasible, except for
noise attenuation. Any solid walls or fences used will be colored to blend in with
natural surroundings, and will be “softened” with landscaping.
Street lights will high-pressure sodium luminaires, shielded in such a manner that
no light is emitted above a horizontal plane.
Dense planting of native landscaping, including shrubs and trees, will be
provided along the Primary road, as well as along all commercial and
employment centers and the Mixed Use land use districts.
In addition to the implementation mentioned above, the Project’s designers will
make specific proposals addressing these measures in the construction drawings
prepared for each phase of the development, to the satisfaction of the County of
Fresno.
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IX. OTHER UTILITIES
Other utilities, including electric power, natural gas or propane, telephone, cable
TV, fiber optics) will be provided by extension of facilities by regional utility
companies.
A. Electric Power and Natural Gas/Propane
Electricity will be provided by Pacific Gas & Electric Company by extension of
lines from Friant Road.
It is the desire of the developer to provide the community with a form of gas utility
service rather than having an “all electric” community. Currently, no natural gas
service has been extended to the Project site.
One alternative will be construction of a gas delivery network within the
community, fed from an underground propane tank “farm,” located somewhere in
the parking areas of the commercial area of the community. Gas would be
metered to the homes, individual bills would be sent monthly for gas used, and
the tank farm would be designed, constructed, serviced and maintained by a
commercial propane vendor. Oversight and administration of the vendor’s
contract performance would be provided by the Homeowner’s association.
Another alternative is to pursue extension of the PG&E gas service along Friant
Road to serve the Project. PG&E recently constructed a gas transmission main
north of Willow Avenue on Friant Road, extending to the entrance to Lost Lake
Park. This pipeline is currently unused, and is not connected to the PG&E gas
distribution system. There is a gap of some 200 feet between the south end of
this pipeline and the existing distribution line in Willow Avenue.
Preliminary discussions with PG&E staff indicate it will be technically feasible to
complete this line to serve Friant Ranch. Additional work remains to be done as
to economic feasibility. Should it prove economically feasible to extend natural
gas service to the Project, the gas system within the Project would be owned and
operated by PG&E as is typical in other Valley communities.
B. Telephone
Telephone infrastructure will be provided by Ponderosa Telephone Company,
which has lines along the North boundary of the project and Friant Road.
C. Cable TV
Cable TV will be provided by Comcast, or by a private system installed by the
developer. Service will be offered concurrent with the first residents, as the
Specific Plan’s design guidelines will prohibit roof-mounted antennae.
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D. Solid Waste Disposal
The County has a franchise agreement with Ponderosa Solid Waste, providing
that Ponderosa Solid Waste has an exclusive right to provide solid waste
disposal services in the unincorporated area of Fresno County near Friant.
Friant Ranch will be subject to this agreement and expects that Ponderosa Solid
Waste will provide once-per-week curbside collection service to all homes and a
range of commercial pick-up services to all businesses within the Project.
To enhance Fresno County’s waste diversion performance under the mandates
of AB 939, Friant Ranch solid waste customers should be provided with the
individual containers required to conduct source-separated recycling. Three
containers will be needed for each residential customer: domestic garbage,
mixed recycling materials, and green wastes. Each should be collected weekly.
During construction, waste wood, concrete, drywall and roofing materials should
be segregated and collected separately for recycling, to avoid sending these
materials to landfill.
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X. FIRE PROTECTION
A. General
The California Department of Forestry (CDF) provides fire protection services in
unincorporated areas of Fresno County. The Project site is located in a State
Responsibility Area.
There is one established CDF fire station in the vicinity of the Project, near Friant
Road and North Fork Road approximately one mile north of the Project entrance.
It is shown on Figure 1. The proximity of the fire station will allow Friant Ranch
to comply with County Planning Policy, which calls for a maximum average firstalarm response time of 15 minutes in suburban areas.
B. Proposed Facilities
Because of the Project’s proximity to the existing fire station, no additional
facilities are anticipated, other than the construction of a water system, storage
and back-up power facilities as outlined in this IMP.
All commercial and institutional facilities will be equipped with fire sprinklers.
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I. INTRODUCTION
A. Scope
The scope of this appendix is to provide technical guidance for the project
design of storm drainage facilities within the Friant Ranch project site. The
information contained within this appendix addresses the integration and
derivation of technical data that was referenced in making the recommendations
presented in Section VII of the Infrastructure Master Plan (IMP) report.
B. Study Location
The study area for the rural hydrology includes watersheds upland/east of
the Friant-Kern Canal that affect the Friant Ranch project and contribute storm
water flows through the project site. Three areas have isolated watersheds per
direction of the Army Corps of Engineers. Final determination on the boundary of
the isolated watershed will be made with the Wetland Verification letter to be
issued by the Army Corps for the wetland delineation. The pre-development
study location is included as Figure 1-SD.
C. Previous Studies
We are not aware of any on-site hydrologic studies to date that determine
storm flow rates at the edge of the project along Friant Road. Some small areas
along the south boundary flow eventually downstream to Big Dry Creek and have
not been individually studied.
A FEMA Flood Insurance Map (FIRM)
#06019C1030 F, Effective Date of July 19, 2001 (Figure 2-SD), shows three
seasonal drainages through the project and one isolated area with a Zone A 100yr Flood Plain designation. The Zone A area does not have a base flood
elevation calculated. The current flood designation for the rest of Friant Ranch is
Zone X, which designates areas where the average flood depths are less than 1
foot. No base flood elevations were shown on the FIRM map. Base Flood
Elevations will need to be determined by the Developer prior to development
within the Zone A area.
The Friant Ranch project will require mitigation measures to reduce the
likelihood of increased downstream flooding at Friant Road resulting from
development. Specifically, the project applicant will prepare final design plans
and a Hydrology Report demonstrating adequate retention of storm water and
prepare applicable FEMA documentation of flood map changes resulting from the
project development. Section VII of the IMP will address the mitigation
requirements.
Possible planned hydrologic studies to date would have been created with
the construction of the Friant-Kern Canal. Offsite drainage from the east of the
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Friant-Kern Canal flows through the Project site through two culverts. One
existing concrete box culvert is 3’x3’ while the other is 2.5’x2.5.’ Other drainage
areas are cut off by the Friant-Kern Canal and empty into it via several 18-inch
CMPs (corrugated metal pipes). The limits of drainage study were the upland
watersheds that contribute flows through Friant Ranch from those two culverts.
II. LOW-IMPACT DEVELOPMENT (LID)

The LID approach includes five basic tools:
1. Encourage conservation measures
2. Promote impact minimization techniques such as impervious surface
reduction
3. Provide for strategic runoff timing by slowing flow using the landscape
4. Use an array of integrated management practices to reduce and cleanse
runoff
5. Advocate pollution prevention measures to reduce the introduction of
pollutants to the environment
The approach relies more heavily on smarter and advanced technologies
than it does on conservation and growth management; it is not a land use control
strategy. LID provides technological tools to plan and engineer any type of urban
site to maintain or restore a watershed’s hydrologic and ecological functions. It
does not sacrifice the environmental quality of dense urban watersheds for
greater protection of conservation areas.
The following sections will further define the goals and process of lowimpact development.
A) Low Impact Development Concepts
B) LID Hydrological Considerations
C) LID Hydrologic Analysis Procedure
D) LID Integrated Management Practices (LIDIMPs)
A. Low Impact Development (LID) Concepts
Low Impact Development (LID) is a radically different approach to
conventional stormwater management. LID enhances the ability to protect
surface and ground water quality, maintain the integrity of aquatic living
resources and eco systems, and preserve the physical integrity of receiving
streams. LID can achieve stormwater control through the creation of a
hydrologically functional landscape that mimics the natural hydrological process.
This objective is accomplished by:
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Figure 2-SD: FEMA Flood Insurance Map (FIRM)
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•

Minimizing stormwater impacts to the extent practicable. Techniques
presented include reducing imperviousness, conserving natural resources
and ecosystems, maintaining natural drainage courses, reducing use of
pipes, and minimizing clearing and grading.

•

Providing runoff storage measures dispersed uniformly throughout a site’s
landscape with the use of a variety of detention, retention, and runoff
practices.

•

Maintaining redevelopment time of concentration by strategically routing
flows to maintain travel time and control of discharge.

The LID Hydrologic Analysis Procedure (Figure 3-SD) provides the framework
for the calculation requirements adopted for use with the Friant Ranch project.
Before looking at the Hydrologic Analysis, an understanding of the LID
Hydrological Considerations is necessary. Design guidelines can be found at the
following nationally recognized websites:
The Low-Impact Development Design Strategies: An Integrated Design
Approach (http://www.epa.gov/owow/nps/lid/lidnatl.pdf)
The Low-Impact Development Hydrologic Analysis
(http://www.epa.gov/owow/nps/lid/lid_hydr.pdf)
United States Environmental Protection Agency (EPA) – LID webpage
(http://www.epa.gov/owow/nps/lid/)
National Resources Conservation Service (NRCS) – Hydraulics and Hydrology
Tools and Models (TR-55)
(http://www.wcc.nrcs.usda.gov/hydro/hydro-tools-models-tr55.html)
Non-Governmental Agency: Low Impact Development Center
(http://www.lowimpactdevelopment.org/)
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Figure 3-SD: LID Hydrological Analysis Procedure
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B. LID Hydrological Considerations
In an LID system, the fundamental hydrologic processes are considered
throughout the site planning process. An understanding of the dynamics and
interrelationships of the hydrologic cycle is used as a guide to preserving the
predevelopment hydrology.
The preservation of the predevelopment hydrology is evaluated by
comparison of pre and post-development conditions. The comparison is
facilitated by consideration of four fundamental measures discussed below.
1. Runoff Volume Control
As the imperviousness of the site is increased, the runoff volume for a
given storm increases. The ratio of the corresponding runoff volume (in inches)
to the total rainfall event (in inches) is called the runoff coefficient. The typical
site runoff coefficient can be maintained at the predevelopment level by
compensating for the loss of abstraction (interception, infiltration, depression
storage) through both site planning and design considerations.
2. Peak Runoff Rate Control
Low-impact development is designed to maintain the predevelopment
peak runoff discharge for all the storms smaller than the selected design storm
events. Use of site planning tools and preferred practices may control the peak
runoff rate as well as the runoff volume. If additional controls are required to
reach the predevelopment peak runoff rate, additional LID Integrated
Management Practices (LIDIMPs) and supplemental management techniques
may be needed.
3. Flow Frequency/Duration Control
Since low-impact development is designed to emulate the predevelopment
hydrologic system through both volume and peak runoff rate controls, the flow
frequency and duration for the post development conditions should be almost
identical to those of the predevelopment conditions. The potential impacts to the
sediment and erosion and stream habitat quality at downstream reaches can
then be minimized.
4. Water Quality Control
Low-impact development is designed to provide water quality treatment
control for at least the first half-inch of runoff from impervious areas using
retention practices. In most LID applications, the use of distributed control and
retention throughout the site will result in much higher levels of water quality
treatment control for a number of reasons. First, the runoff volume controlled will
usually exceed the first half-inch of runoff, and frequently exceed two inches of
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runoff volume, thereby treating a much greater volume of annual runoff. Also,
this greater volume of runoff control will usually be associated with decreases in
both the time of concentration and flow velocities, which results in a reduction of
pollutant transport capacity and overall pollutant loading.
Low-impact
development also supports pollution prevention practices by modifying human
activities to reduce the introduction of pollutants to the environment.
C. LID Hydrologic Analysis Procedure
LID Hydrologic analysis can be performed using various approaches and
analytical techniques. Typically hydrological evaluation follows a series of steps
resulting in defining the needs for hydrologic control and management. The
following steps summarize the procedure that was outlined in Figure 3-SD.
Step 1. Delineate the watershed and microwatershed areas. Hydrologic
evaluation requires delineation of the drainage area for the overall study area or
site and the sub-watersheds contributing to key portions of the site.
Step 2. Determine design storm(s). The design storms considered in the
analysis should be determined based on the basic LID philosophy identified. For
Friant Ranch, the events analyzed are the 2-yr event for water quality and the
100-yr event for flood control. The 5-year event was selected for adequate flow
conveyance and storm drain piping based upon requirements from the Fresno
County Improvement Standards, October 1966, Section II, Item B.2.a.
Step 3. Define the modeling techniques to be employed. Data gathering
and analysis will depend on the specific type of model selected. The model
selected will depend on the type of watershed, complexity of the site planning
considerations, familiarity of the agency with the model, and the level of detail
desired.
Step 4. Compile information for predevelopment conditions. Typical
information needed includes area, soils, slopes, land use, and imperviousness
(connected and disconnected).
Step 5. Evaluate predevelopment conditions and develop baseline
measures. The selected modeling techniques are applied to the predevelopment
conditions. The results of the modeling analysis are used to develop the
baseline conditions using the four evaluation measures.
Step 6. Evaluate site planning benefits and compare with baseline. The
site planning tolls provide the first level of mitigation of hydrologic impacts. The
modeling analysis is used to evaluate the cumulative hydrologic benefit of the
site planning process in terms of the four evaluative measures. The comparison
is used to identify the remaining hydrologic control needs.
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Step 7. Evaluate potential LID Integrated Management Practices
(LIDIMPs). The hydrologic control needs may be addressed through the use of
LIDIMPs (see next page). This represents the second level of mitigation of the
hydrological impacts. After LIDIMPs are identified for the site, a second-level
hydrologic evaluation that combines the controls provided by the planning
techniques with the LISIMPs can be conducted. Results of this hydrologic
evaluation are compared with the predevelopment conditions to verify that the
discharge volume and peak discharge objectives have been achieved. If not,
additional IMPs are located on the site to achieve the optimal condition.
Step 8. Evaluate supplemental needs. If, after implementation of
LIDIMPs, supplemental control for either volume or peak flow is still needed,
selection and listing of additional management techniques should be considered.
For example, where flood control or flooding problems are key design objectives,
or where site conditions, such as poor soils, or high water table limits the use of
IMPs, additional conventional methods, such as large retention ponds or
constructed wetlands, should be considered. In some cases, these controls can
be sized much smaller that normal due to use of LID as part of the system. The
hydrologic evaluation steps are performed using an iterative process. Numerous
site planning and management configurations may need to be evaluated to
identify the optimum solution. The concept of LID is to emphasize the simple and
cost-effective solutions prior to detailed design and construction costs.
D. LID Integrated Management Practices (LIDIMPs)
LIDIMP’s proposed for use at Friant Ranch include but are not limited to
the following items. The items will help reduce site runoff rate and meet water
quality runoff standards.
(i) Bioretention (Rain Gardens) – A practice using landscaped areas on lots
to hold and infiltrate stormwater.
(ii) Dry Well – Small excavated trenches backfilled with stone, designed to
hold and slowly release rooftop runoff.
(iii) Filter/Buffer Strip – Bands of close-growing vegetation, usually grass,
planted between pollutant source areas and a downstream receiving water
body.
(iv) Swales: Grass, Infiltration, Wet – Grass swales provide both quantity
(volume and quality control by facilitating stormwater infiltration. Wet swales
use residence time and natural growth to reduce peak discharge and provide
water quality treatment before discharge to a downstream location.
(v) Infiltration Trench – An excavated trench that has been backfilled with
stone to form a subsurface basin. Stormwater runoff is diverted into the
trench and is stored until it can be infiltrated into the soil.
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(vi) Pervious Concrete – a special structural concrete with no fine
aggregates. This creates 15 to 20 percent voids. The pavement supports
traffic while allowing water to pass through to a gravel layer underneath.
III. HYDROLOGIC EVALUATION TECHNIQUES
As part of the Friant Ranch development, construction of storm drain facilities
and implementation of LID practices will reduce the potential flooding risks
associated with development of the Friant Ranch project. The supporting
documentation will be accomplished through:
A)
B)
C)
D)
E)

SCS TR-55 Hydrologic Model
Existing and Proposed Land Uses
Grading Design
Basin Design
NPDES

A. SCS TR-55 Hydrologic Model
The required storage volume for peak runoff control is heavily dependent
on the intensity of rainfall (rainfall distribution). Since the intensity of rainfall
varies considerably over geographic regions, the National Resource
Conservation Service (NRCS) developed four synthetic 24-hour rainfall
distributions from available National Weather Service (NWS) duration-frequency
data. As the following Figure 4-SD shows, Friant Ranch is located within the
Type IA (least intense) Rainfall Distribution zone.
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Figure 4-SD: Approximate Geographic Boundaries for NRCS (SCS) Rainfall
Distributions

Friant
Ranch
Project
Location

With the rainfall distribution type known the next modeling information
needed is the rainfall totals for the design storm events.

Appendix A- Storm Water Hydrology and Hydraulics
rev. 7/08

13

Table 1-SD: Design Storm Event Rainfall
Station Number: 3261

Department of Water Resources

Station Name: Friant Gov't Camp

State of California

Elev.: 410'

Rainfall Analysis for Drainage Design

Section 07 T11s R21E

Volume II

Fresno County

Long-Duration Precipitation
Frequency Data

Bulletin No. 195, October 1976

Precipitation-Duration-Depth/Frequency Table
Return Period Probability/ Cummulative
In Years

Frequency

Frequency

1-Day Event (in/day)

2

0.5

0.5

1.54

*Runoff Design Storm

5

0.2

0.7

2.25

*Storm Drain Design
Storm

10

0.1

0.8

2.71

20

0.05

0.85

3.13

25

0.04

0.89

3.26

40

0.025

0.915

3.33

50

0.02

0.935

3.66

100

0.01

0.945

4.04

200

0.005

0.95

4.42

1000

0.001

0.951

5.26

10000

0.0001

0.9511

6.41

PMP

0.0000

0.9511

13.16
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B. Existing and Proposed Land Uses
The existing and proposed land uses and curve numbers are shown in
Figure 5-SD and Figure 6-SD respectively. Development of Friant Ranch will
increase the impervious surface areas throughout the project site. The result of
increased impervious surface areas will be to increase the runoff volumes and
peak flow rates throughout the project site. The increased runoff will be mitigated
with the design of LIDIMPs (described earlier in the report) prior to the storm
water being released into the natural drainage ways leading to the San Joaquin
River. Therefore, post-development peak flow rates will be mitigated to the
pre-development flow rates prior to its release into the drainage ways/channels.
1. Existing Land Uses
The existing Friant Ranch watersheds are primarily grasslands and
pasture for cattle grazing. Figure 5-SD illustrates the existing land uses, based
upon the 2000 Department of Water Resources (DWR) land use map. The curve
numbers shown in Table 2-SD come from the USDA “Urban Hydrology for Small
Watersheds TR-55” handbook, June 1986
2. Proposed Land Uses
The proposed Friant Ranch land use will convert approximately 646 acres
of agricultural (grassland/pasture) land to residential, commercial, and
recreational use. Figure 6-SD illustrates the proposed land uses for Friant
Ranch. The urban area curve numbers shown in Table 3-SD come from the
USDA “Urban Hydrology for Small Watersheds TR-55” handbook, June 1986.

Table 2-SD: Runoff Curve Numbers for Other Agricultural Lands.
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Table 3-SD: Runoff Curve Numbers for Urban Areas.
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FyE
Hc
PmD
PnB
PnC
RlD
FyD
GtA
GtB
Hc
Hl
Ml
PmC
PoD
Ra
Rc
RlD
TzbB
VgD
CzaC
CzbB
Hc
Hd
Hl
PmD
PoD
Ra
Rc
SdA
TzbB
VgD
CzbB
GtB
Hc
He
PnC
PoD
Ra
RlD
SdA
SdB
VgD

Curve Number
Soil Type (CN)

Land
Use

Legend
A

39

Open Space ( Not Analyzed)

Hydrologic Soil Groups
A
B
C
B

61

C

74

D

80

Existing Pasture/Grassland (Good Condition)

Soil Type
Abbreviation

D

FIGURE 5-SD
Friant Ranch
Existing Land Use
Curve Number

I

0

250

500

1,000
Feet

Legend
Project Boundary
Existing Facility (Not Analyzed)
Basins (Not Analyzed)
Open Space ( Not Analyzed)

Developed Areas
Range of Curve Values
0 - 55
56 - 65
66 - 75
76 - 85
86 - 98

FIGURE 6-SD
Friant Ranch
Post Development
Surface Water Runoff

I

0

250 500

1,000
Feet

C. Grading Design
The master plan grading concept for the interior tracts is to create grading
planes (also known as “superpads”) within the tracts for future additional grading
and development. The master plan concept anticipates but cannot completely
account for the final layout of the tract maps. Interior elevations for tracts have
been set to work with the master-planned top-of-curb grades.
The top-of-curb grades have been set to provide high and low points for
the street design that will route flood waters through the project in the event of
pipeline or inlet failure. Inlet elevations were designed to provide a 1.5-foot
elevation difference to at least one location of the inlet boundary to allow for a
breakout route for storm waters.
The Infrastructure Master Plan requires that all building pads be designed
to be at least one foot above the inlet top-of-curb elevation. The storm drain
master plan is designed to allow flood waters to break over into other inlet areas
until the system routes the waters out of the subdivision and into flood-controlled
channels (designed to the 100-year storm event), without flooding property of the
subdivision. Figure 7-SD on the following page shows the master planned
elevations.
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D. Basin Design (Retention & Detention)
The following design criteria is for proposed settling basins, and is
intended to treat urban runoff water from residential and light commercial areas
prior to discharge to the waters of the United States such as the San Joaquin
River. These guidelines were prepared for Fresno Metropolitan Flood Control
District, and are provided in this appendix, with modifications, as guidelines for
retention and detention basin designs within the Friant Ranch project site.
1. Minimum holding volume at overflow weir crest elevation:
VD and VR values from the Hydrologic Design Analysis (Figure 3-SD).
2. Detention Basin Minimum water surface Length to Width Ratio:
4.5 at weir crest elevation.
3. Overflow Weir to pass the maximum hydraulic event for the pipeline
system with out over-topping basin. Overflow weir to be designed as a
trapezoidal-shaped weir with 3:1 side slopes on both faces. Width of weir
crest should not be less than 6 inches. Overflow weir should be faced
with minimum 6-inch thick wire reinforced gunite surfacing.
4. Water surface elevation of the basin when the overflow weir is discharging
the normal design inflow must not exceed the HGL control elevation.
5. Basin side slopes should be limited to a maximum slope of 5:1.
6. Water storage depths should not be less than 3 feet to limit algae growth,
and not more than 6 feet to limit thermal current short-circuiting.
7. Provide wire-reinforced gunite rip-rap in areas where rapidly moving
water necessitates protection of graded earth. These areas include the
end of the energy dissipater (outfall structure) and around the overflow
weir.
8. Basins shall be excavated 6 inches to 1 foot deeper than required to allow
for sediment build up in the basin over long periods of time.
9. The outfall structure to the basin should be an energy dissipater-baffle
wall type structure.
10. The design of the basin should include a low-flow discharge piping
system for maintenance dewatering of the basin. The piping should
include a line from the outfall structure to the downstream discharge pipe
and through the weir structure to the downstream discharge pipe.
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11. Basin floor slopes should not exceed 0.005 feet per foot.
During the design phase, there may be additional issues that must be
addressed.
E. NPDES
General guidelines for the Construction Storm Water Program of the State
Water Resources Control Board can be found at the following web site address:
http://www.swrcb.ca.gov/stormwtr/construction.html
The California Stormwater Quality Association (CASQA), Stormwater Best
Management Practice (BMP) Handbooks may be downloaded from the following
link: http://www.cabmphandbooks.com/
The California Department of Transportation contains an extensive list of
Storm Water Quality Manuals and Handbooks. The following link is to Caltrans
website: http://www.dot.ca.gov/hq/construc/stormwater/manuals.htm
The Fresno Metropolitan Flood Control District typically has a list of BMPs
that are used for their Public Works projects. BMPs and SWPPP guidelines may
be obtained by contacting the District office, (559) 456-3292.
IV.

SAMPLE CALCULATIONS

The following pages are preliminary calculations for one of the micro-drainage
areas proposed to the development of Friant Ranch to mimic the natural
hydrological process. The calculations can be reviewed while looking at Figure
3-SD to better understand the design process used for LID (Low-Impact
Development).
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APPENDIX B
FRIANT RANCH SPECIAL PROVISIONS
FRESNO COUNTY DESIGN STANDARDS EXCEPTIONS &
ALTERNATIVE STANDARDS

Appendix B – Fresno County Standards

I. INTRODUCTION
As a master-planned community, Friant Ranch will include numerous design
features that represent the best and most modern planning concepts, and implement
infrastructure designs that are non-traditional in many ways. Some of the project goals
include creating a roadway network that accommodates both traditional and alternative
modes of transportation; providing for use of reclaimed water for landscape irrigation
wherever practical; and using Low Impact Development (LID) drainage principles to
manage storm water for the protection of the existing natural environment/watershed.
Each of these principles is based upon proven technology and design frameworks,
however, they are in conflict with certain provisions of the Improvement Standards for
Fresno County, October 1966 as subsequently amended (Improvement Standards).
This Appendix addresses the specific sections of the Improvement Standards
which would otherwise prevent implementation of the proposed design set forth in the
Friant Ranch Specific Plan and Infrastructure Master Plan, and provides for design
exceptions to implement the project’s design as proposed.
II.

FRESNO COUNTY SPECIAL PROVISIONS REQUIREMENTS

The Improvement Standards provide an established process for the applicant’s
engineer to prepare special provisions that shall take precedence over and be used in
lieu of conflicting provisions of the Improvement Standards.1 (See Improvement
Standards, § I-A, I-B, pp. IA-1 – IA-2.)
The Friant Ranch Specific Plan and Infrastructure Master Plan provide the
requisite engineering plans and profiles to define the special provisions for the Friant
Ranch project. Tables 1 and 2 herein provide a complete list of special provisions
requiring the Friant Ranch Specific Plan and Infrastructure Master Plan to take
precedence over certain provisions of the Improvement Standards.
III. STREET DESIGN STANDARDS WITHIN FRIANT RANCH
A. Existing County Requirements
The Improvement Standards establish specific requirements for the various road
types required by the County for different uses. All of these sections accommodate
rural County roads intended to transport traffic countywide. None of the standard
sections accommodate residential or collector roadways for urban developments, and
none provide the NEV lanes, LID drainage features and landscaping that are integral
parts of the Specific Plan street sections.
1

Per page IA-1 of the Improvement Standards, the Improvement Standards include the Standard
Specifications of the Fresno County Department of Public Works. Therefore, reference to “Improvement
Standards” herein includes the Standard Specifications.
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B. Friant Ranch Specific Plan Special Provisions
In lieu of the requirements of the sections of the Improvement Standards
for Street Sections, Design Speeds, and Street Trees set forth in Table 1 below,
the Specific Plan provisions referenced in Table 1 shall prevail.
County staff charged with enforcing the Specific Plan shall consider the Special
Provisions set forth in Table 1 below to carry the same weight within the Friant Ranch
Specific Plan area as the Improvement Standards do in the remainder of the County.
Table 1
Friant Ranch Specific Plan Street Design Standards
Improvement Standards Sections
Road Widths, Section IIA-1a (p. IIA-1,)

Standard Drawings A1-A8, A15, A15a,
A18, A18a
(pp. IV-1 et seq.)

Design Speeds, Section IIA-1b (p. IIA-1)

Prevailing Provisions of the Specific Plan
Figure 12:
Figure 13:
Figure 14a:
Figure 14b:
Figure 15:
Figure 16:
Figure 17:
Figure 18a:
Figure 18b:
Figure 18c:

Primary Cross Section – No Median
Primary Cross Section – With Expanded Median
Collector Cross Section (Typical)
Collector Cross Section – With Trail (Alternative)
Typical Bioswales Section and Bioswale Curb
Opening Details
Local Cross Section – Single Loaded
Local Cross Section – Double Loaded
Alley Cross Section A
Alley Cross Section B
Alley Cross Section C

Per Chapter 3: Transportation Element
Roadway Type
Local and Collector
Primary
Private Alleys

Street Trees, Section IIA-11 (p. IIA-4)

Design Speed
25 mph
25-35 mph
15 mph

Per Chapter 5 : Community Design Element
Table 4: Minimum Tree Size

IV. STORM DRAINAGE DESIGN
A. Existing County Requirements
The Fresno County Standards specifies the method of calculation and the levels
of desired protection to be implemented for standard hydrologic design of development
within the County. These requirements are typical for Valley communities, but reflect an
older approach to drainage and flood protection; an approach that is rapidly changing
around the nation.
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B. Changing Stormwater Principles
Stormwater protection principles are changing rapidly throughout the nation. In
2005 the State Water Resources Control Board adopted Resolution 2005-0006, which
adopted “The concept of sustainability as a core value for State Water Board programs
and directing its incorporation in to future state water board actions.” In 2007, the
California State Water Resources Control Board Stormwater Program commissioned a
report to address and analyze sustainable practices. The report, published in
December of 2007, is titled “A Review of Low Impact Development Policies: Removing
Institutional Barriers to Adoption.” At that time, San Diego County, Ventura County and
the Santa Clara Valley Urban Runoff Pollution Prevention Program had all adopted LID
standards to meet their new requirements for stormwater management, treatment and
disposal.
The Friant Ranch Specific Plan incorporates Low Impact Design principles.
C. Special Provisions for Low Impact Development Drainage
In lieu of the requirements of the sections of the Standard Specifications
set forth in Table 2 on the following page, the Specific Plan and the Infrastructure
Master Plan referenced in Table 2 shall prevail.
County staff charged with enforcing the Specific Plan shall consider the Special
Provisions set forth in Table 2 below to carry the same weight within the Friant Ranch
Specific Plan area as the Improvement Standards do in the remainder of the County.
Table 2
Specific Plan Storm Drainage Design
Affected Standard Specification Sections
Section II-B1, General Drainage Design (p. IIB-1)
Section IIB-2, Hydrology and System Design (p.
IIB-1)
Section IV, Standard Drawing DR-1

Prevailing Provisions of the Specific Plan
Chapter 6, Public Facilities Element
Section 6.4, Drainage Facilities Plan
Infrastructure Master Plan:
Section VI:

Section IV, Chart H1 through H8

Grading, Drainage, Storm Water
Detention and Disposal

Appendix A: Stormwater Hydrology and
Hydraulics
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