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1. INTRODUCTION

Purpose of the Study. .

The City of Porterville, in continuing to recognize the need for orderly and fact-based
planning, has contracted for the update of the City’s "Storm Drain Master Plan" which was
submitted to the City in 1990. To plan for future expansion of fhe City’s stom drainage
systems, current information and rational projections are provided in this update regarding peak
and accumnulated storm water runoffs for agricultur aI domestic, commercial, industrial,
institutional, and public areas. An evaluation is provided regarding the status of the a’cisting
storm water collection system, detention system and discharge facilities. Mathematical modeling '
of the storm drainage was carried out to identify the necessary upgrading of existing storm
drainage facilities or the construction of new facilities. Using this information, existing deficient
facilities are identiﬁed and corresponding conclusions are presented which set forth the
recommended prut.ient' actions to proviée sound fiscal and well-managed storm drainage for the
City’s future needs.

Authorization.

The Porterville City Council, acting to secure the information necessary to insure the
continued provision for the City of an adequate storm drainage system, entered into an
agreement with Charles W. Roberts, .Consulting Civil Engineer of Porterville on February 2,
1994, for the update of the "Storm Drain Master Plan", dated 1989.

Methodology and Scope.
This master plan study update descri-beﬁ the storm drainage facilities (storr;l drains,
storage reservoirs, and discharge locations) required to provide an adequate storm water
. drainage system for the City as‘it exists currently (Spring,. 1994) as well as for :the tentative
areas to be developed through the year 2010. Figure A, Storm Drain Master Plan - 1990 thru
2_;010 (depicted on two sheets in Appendix A) shox?s the far&sené and projected drainage svstem
Informatxon regarding land use and future development was ldentxﬁed by the, Clty Plarlrun(r
'vaxsxon smff' on the "Cxty of Portervxlle Land qu and Czrcuhxtxon Element M’ap" ”O-year plan

1
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and provided to Charles W. Roberts, Consulting Civil Engineer for this study has been
identified on Figure B in Appendix A. Where possible, in order to better facilitate a smooth
transition and to simplify comparison of information, the organization of this Master Plan study
parallels the 1981 and 1989 reports.

For purposes of this study 2 mnemonic code designation has been assigned to each land

use category. A list of land use definitions and their related codes is shown in Table 1.1

TABLE 1.1

CITY OF PORTERVILLE -
GENERAL PLAN LAND USE DESIGNATIONS

MA - INDUSTRIAL - LIGHT
MB - INDUSTRIAL - MEDIUM
MC - INDUSTRIAL - HEAVY

MD - INDUSTRIAL - HEAVY (SPECIAL)

CH - HIGHWAY COMMERCIAL

CV - HEAVY COMMERCIAL

CG - GENERAL COMMERCIAL

CN - NEIGHBORHOOD COMMERCIAL

CO - PROFESSIONAL OFFICE

RE - HIGH DENSITY RESIDENTIAL

RM - MEDIUM DENSITY RESIDENTIAL

RL - LOW DENSITY RESIDENTIAL/FLATLAND
RS - LOW DENSITY RESIDENTIAL/HILLSIDE
RR - RURAL DENSITY RESIDENTIAL

PQ - PUBLIC AND QUASI-PUBLIC

PR - RECREATION AND OPEN SPACE

PS - SCHOOLS
- 0S - RANGE LAND

0R - CULTIVATED LAND

APT - AIRPORT

Since the submittal of the 1989 Master plan, the City ha; expanded its urban
development boundaries to a modest extent, continued with the development of.the Linda Vista,
Enterprise and Airport primary industrial areas, as well as the furtherance of development plans
for the Hillcrest, west of Westwood, and East Porterville primary residential areas.

Conclusions and recommendations regarding physical storm drainage facilities presented

_ in this study are based primarily on computer-based mathematical modelin;; of the City’s storm

drainage s_v'stg.m. “WaterWorks" V. 2.9 is the computer software (progra_ms) zidopted by the

. City and uéed_ to simulate storm events and the resulting runoff within: the étudy'area. This

o
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software was obtained from Engenious Systems, Inc., a Seattle, Washington firm. The software
wses the TU.S. Soil Conservation Service (SCS) curvilinear unit hydrograph method in
hydrological modeling. Because specific local rainfall distribution data was available for use
with the SCS method, it was used to model the Porterville Study Area.
The computer hardware required to operate the storm drainage analysis software must
be, at minimum an SX386 with 2 hard disk. A color monitor is advised.
Acknowledgments:
As in the preparation of the 1989 Report, the cooperation provided by members of the
City of Porterville staff was invaluable in the preparation of this report. The staff of Charles
W. Roberts, Consulting Civil Engineer, at the risk of not naming numerous City sf;aff‘ members
who provided exéeptional effort in development of needed information, extends thanks to the
City of Porterville.
In addition to City staff, the following State and Federal Agencies, Irrigation Districts
and Water Companiés were of assistancg with the 1989 report: |
| John Pike, Success Dam Park Manager, U.S. Corps of Engineers; |
Steve Cameron, U.S.D.A. Soil Conservation Serﬁcé; |
Charles Davis, Chief, Engineering staff, Davis, CA;
Ed Schmit, State Hydrologist;
Samuel Braﬁdon, Mel Schwarﬁ, and Raymond E. Barsch of the State of California
Department’ of Water Resources; |
David L. Hoffman, Manager, Portefville Irrigaﬁion District;
Robert Gauger, Manager, Pioneer Water Company;
Rodger Robb, Manager, Lower Tule River Irrigation District;

Thomas O. Barnwell, Jr., U.S. EPA_; and
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Tulare County Department of Public Works staff.
For this updated report, the following individuals were of assistance:
R. L. Schafer, Tule River Association

Rodger Robb, Manager, Lower Tule River Irrigation District
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HYDROLOGIC CHARACTF?I%.ISTICS, STUDY CRITERIA
AND DRAINAGE SYSTEM ANALYSIS
Hydrology.

Hydrology is the scientific study of the properties, distribution and effects of water on
the eartl_m’s surface, in the soil and underlying rocks, and in the atmosphere. In its application
to the; problems of storm drainage, hydrology is the study of the relationship between rainfall
and runoff.

In this master plarn, the relationship between runoff and peak flow is dealt with b} use
of both the rationall formula and the procedures outlined in the Soil Conservation Service (SCS)
National Engineering Handbook, Section 4, Hydrology. The rational formula is applicable to
the design of the conveyance of storm water for individual developments of an area of 40 acres
or less. Inlarger areas and in the design of major storm sewers, storage reservoirs and outfalls,
the more scientific SCS methods are wéxrralntéd.

‘Preciéitation.

Hecipimtion is a more general teﬁn than rainf;all and inqludes snow, sleet and hail. In
pléces where snow, sleet and hail rarély occur, as in Porterville, the terms precipitatiori and
rainfall are frequently used interchaqgeably-

Rational Formula.

The rational formula was not used in this study but may be used for determining thg
peak flows of storm water in, individual developments of less than 40 ac;—es for the purpose of
designing storm drnix-'mge facilities.

The rational formula is as follows:

Q = CiA.
where; Q = peak rate of flow, in cubic feet
per second (cfs)
C = coefficient of runoff .
i = intensity of rainfall in inches per. hour during the time’ of-
' concentrition - : ’ )
A .= area in acres contributing to the flow; the drainage area of the

basin.

r .
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The rational formula method utilizes a runoff coefficient, C. A runoff coefficient is the
proportion of the rain that can be accounted for as runoff. Itisexpressed as a decimal fraction
and is always less than 1.00. The coefficient has been found to vary directly as a function of
the extent of impervious surfaces in the area under consideration. Since the extent of
impervious surfaces in an area is related to the land use within that area, the coefficient is a
function of the land use.

In this study the runoff coefficients applicable to various types of land use are shown

in Table 2.1.

TABLE 2.1
RUNOFF COEFFICIENTS
RUNOFF
LAND USE COEFFICTENTS
Industrial and Commercial 0.8
High Density Residential (R-2 & R-3) 0.6
Medium Density Residential (R-1, 6,000 s.f., min.) 0.4
Low Density Residential (R-1, 12,500 s.f., min.) 0.3
Open Space, Slopes Less Than 1% 0.1
Open Space, Slopes 1% to 10% 0.2
Open Space, Slopes More than 10% 0.3
Orchard 0.5

Soil Conservation Service (SCS) Methodology.

. Procedures outlined in SCS National Enginéering Handbook, Section 4, Hydrology
(NEH-4), were used for determining volumes, peak rates, and hydrographs of runoff through
and from the study area utilizing the "Waterworks" software. The volmng of runoff from
urbanized ureas depends more on the percentage.of imperviouS area than on any other
watershed constants.. Changes in the time-area relationship, the lag time for the peak flow to
appear at the lowest point on the boundary of the drainage area af'ter‘precipitation commences,
are estimated by hydraulic analysis of overland velocities and storage. Changes in channel
routing are e:timqted by hydraulic analysis of channel vélociﬁa and storage.

The soil-cover complex which is sho_w’n on .Figure C, “Porterville Area Topographic -

Map, Including'SCS Hy’droiogic Clussiﬁcation.‘é’-‘ in Aépexldi:x A, ax%d. the as;sociat_ed .ru'noff curve

number (CN) outlined in NEH-4 are used t :measure the runoff: volumes. Runoff curve
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Soil Conservation Service (SCS) Methodology.

Procedures outlined in SCS National Engineering Handbook, Section 4, ﬁydrolbgy
(NEH-4), were used for determining volumes, peak rates, and hydrographs of runoff through
and from the study area utilizing the "Waterworks" software. The volume of runoff ﬁ‘om
urbanized areas depends more on the percentage of i;npervious area than on any o£her
watershed constants. Changes in the time-area relationship, the lag time for the peak flow to
z;ppezlr at the lowest point on the boundary of the drainage area after precipitation commences,
are estimated by hydraulic analysis of overland velocities and storage. Changes in channel
routing are estimated i)y hydraulic analysis of channel ;'elocities and storage.

The soil-cover complex which is shown on Figure T, "Porterville Area Topographic

Map, Inqlu.é:li'ng SCS Hydrologic Classifications” in Appendix A, and the a_Sédciated ruroff curve

number (CN)' outlined in NEH-4:are .used to measure the runoff. volumes. Runoff curve
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numbers for land use and treatment practices for hydrologic soil groups were developed from
daily rainfall records for small agricultural watersheds. By employing land use patterns found
in an urban area and accounting for impervious areas, a composite weighted CN representing
runoff potential from each watershed has heen determined. The CNs used in this study are set
forth in Table 2.2,

Methods of determining peak rates of runoff used in the software are outlined in
Chapter 16 of NEH-4. Examples 1 and 2 in Chapter 16 of NEH-4 show the development of the
total hydrograph. Hydrographs are used when 1.) storm flows must be routed, or 2.) storm
flow rates as a function of time for tributaries. mﬁst be analyzed.

Storm Frequency.

For reasons of economy, storm drain systems may be designed so that their capacity will
be exceeded from time to time resulting generally in overland flow through the street system
with little or no resulting damage. This event may cause short term inconvenience for some
residents and businﬁses, lt;ut this inconvenience is tolerable to most people in view of the very
considerable cost savings. The expected frequency with x;.'hich the design capacity is exceeded
is expressed in years; for example, a system may be designed for the maximum storm to be
expected once every two years. The expected storm frequency expressed in years is termed the

return period. In this example, the return period is two years, which means that in a 50-year

- interval the storm will be equalled or exceeded 25 times. ‘Return period in this master plan

study is expressed in the form of 1/2 year; i.e., once every two years.
The degree of protection required for an urban area depends on the type of

development and the acceptable level of inconvenience. This study utilized the following return

. period for sizing storm water collection structures, channels, pipes and reservoirs:

TYPE OF STRUCTURE STORM RETURN FREQUENCY

All storage reservoirs A . 1/100 years

- Corfx_mercial and Industrial Areas Collection

Structures, Channels and Pipes ' 1/10 years

© All Other Uses IR 12 years



Runoff curve numbers for selected agricultural, suburban, and urban land use.

TABLE 2.2

condition IT and I, = (0.25)

(Antecedent moisture

LAND USE HYDROLOGIC SOTL GROUP
DESIGNATION DESCRIPTION B C D
' CULTIVATED LAND:
OR WITHOUT CONSERVATION
: TREATMENT 81 88 91
. PASTURE OR RANGE LAND:
08 POOR CONDITION 79 86 89
GOOD CONDITION 61 74 80
OPEN SPACES, LAWNS, PARKS
GOLF COURSES, CEMETERIES, ETC:
PQ, PR GOOD CONDITION: GRASS COVER
ON 75% OR MORE 61 74 80
PS FAIR CONDITION: GRASS COVER
ON 50% TO 75% 69 79 84
ALL C COMMERCIAL AND BUSINESS
AREAS (85% IMPERVIOUS) 92 94 95
ALL M, INDUSTRIAL DISTRICTS
ATRPORT (72% IMPERVIOUS) . - 88 91 93
‘RESIDENTIAL:
RH, RM 1/8 ACRE OR LESS 65%
. IMPERVIOUS 85 90 92
RL 1/4 ACRE 38% IMPERVIOUS 75 83 87
RS 1/2 ACRE 25% IMPERVIOUS 70 80 85
RR 1 ACRE 20% IMPERVIOUS 68 79 84
PAVED STREETS, ROADS,
. HIGHWAYS AND PARKING, . , :
AREAS - : : 98 98 98 -
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In the design of systems where other than the 1/100 year return period is utilized as
criteria, care must be given to not create flooding to a point where buildings are inundated
during the 1/100 year return period.

Storage reservoirs with controlled outlets must be designed with the outlet capacity as
a determining factor in sizing the reservoir. The ten day, 100 year frequency storm is one
criterion for the design of such reservoir. However, the shorter periods may prove to be
critical, depending on tlhe size of the outlet; shorter period storms of a similar frequency can be
critical if they have higher rates of rainfall.

Intensity.

The intensity of the rain that will produce the runoff for which the drainage system is
designed must be determined from a study of the weather records in the vicinity.

In California, the labor of making such a study has recently been greatly reduced, or
almost eliminated, by the compilations and analyses of the California State Department of Water
Resources. Their results are presented in Bulletin'No. 195, in three volumes, dated October
1976. The station records which are of greatest interest for the present purpose are those for
Porten.rille, which has precipitation records forl more than 100 years, and Success Dam, where
the U.S. Army‘ Corps of Engineers maintainS a recording instrument providing data on short
ddration rainfall intensities. The availability of these records assures that insofar as rainfall .
intensity, duration and frequency are concerned, the present studies are based on the most
reliable and up-to-date information.

The data in Bulletin No. 195 is expressed in terms of the maximum precipitation (in
inches) for t’hele indicated duration. This data is eus.ily converted to ruinfalbl intensities {(in inches

per hour) by multiplying the values given in Table 2.3 by the appropriate factor.



N TABLE 2.3
{ .

I PRECIPITATION DEPTH - DURATION - FREQUENCY TABLE
!
|
L Maximum Precipitation (Inches)
{ for the Indicated Duration
: I Success Dam - Short Durations
1
l ' . DURATION RETURN PERJOD IN YEARS
| I . 2 s 10
i '
] | , 15 minutes . .18 .27 32
S 30 minutes .26 .39 47
f } 1 hour 35 52 .63
t' ' 2 hours 5 77 .93
LR 3 hours .63 .93 1.13
I : The Porterville precibimtion station records are also of great value, particularly in the
1 ' sizing of detention basins where storm water may continue to accumulate for many days. Basic
’; " data from Bulletin No. 195 for Porterville are tahulated in Table 2.4.
l I+ )
| | | TABLE 2.4
E PRECIPITATION DEPTH - DURATION - FREQUENCY TABLE
Maximum Precipitation (Inches)
1 1 for the Indicated Duration .
- ; Po rterville - Long Durations:
]‘ % DURATION RETURN PERIOD IN YEARS
‘ ' 2 s 10 50 100
ol 1 day _ 1.31 1.81 2.14 2.86 3.15
il . 2 days _ 1.64 233 2.80 3.81 4.23
- 3 days 179 2.57 3.10 4.26 4.73
L 5days 2.0 290 3.52 4.84 5.39
| 10 days 2.48 3.56 428 582 6.45
|
l' The reason that both the Success Dam and the Porterville stations are used is that there
_{ : . - . areno recordc of’ short duratxon infensities at Portervxl]e whxch necessxtats using-the Succ&ss

Dam record for that part. On the other h'md the records at Portervxlle are consxdered more

N . L rehable for the Ion«rer duratxors bt.ulme of the ‘lon"er X‘(,COrd 100 yearq as compared wzth only

10
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25 years for Success Dam. The mean annual precipitation at the two stations is very nearly the
same varying by an average of only 1.3% during 1960 through 1974, and the stations are only
about 3 miles apart. Therefore, for practical purposes, both stations are considered
representative of the study area.

Time of Concentration.

This is the length of time required for precipitation to travel from the point of impact
where it strikes a roof or the ground to the point where the design flow is to be calculared.

Special attention is given to the computation of time of concentration and travel time.
This is done through the "Waterworks" software. Velocities of flow through culverts and .
channels are computed using h_vdréulic procedures that take into consideration the
characteristics of the flow paths.

Soils and Soil Permeability.

Soils in the Porterville area are quite variable /gn their permeability; that is, the ability
to absorb or percolate rainfall or surface water may vary considerably from place to place. This
characteristic of soils is a factor in the selection of storage rgservoir sites. The United States
Department of Agriculture, Soil Conservation Service, has made extensive studies of the soils -
and their permeability in the Porterville area and this information has been identified on F igure
C in Appendix A.

Prior to acquiring a site for a storage reservoir, which is dependent on percolation for
storm water disposal, a-specific investigation should be made of the proposed. storage reservoir
soils to assure that they will provide adequate percolation. |
Government Regulations and storm water .diép()s'ul. ‘

At present, 40 Cﬁde of Federal Regulations (CFR) Paxfts 122, 123 & 124, establishes
National Pollutant Discharge Elimination System (NPDES) permit application require.meﬁr.s for
storm water discharges from municipalities with separate storm water systems sex_'ving
poéuhtim%xs over 10(}:,000. The magnitude and -compiexity .of' administering _:the current

regulations is considerable. The most ‘probable scenario is that it will be several years before

mx_‘znicipz}.lit‘is the size of Po{.-ter.ville-\vifil b_'e ianuded in this permit px?oc:ess.

11
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Groundwater

Best Management Practices (BMP) of NPDES recognize that, "Where conditions are
suitable infiltration systems may be the preferred choice because storm water is placed into the
ground thereby reducing excess runoff and providing groundwater recharge." Communities and
CalTrans have used infiltration systems in the Central V alley for more than two decades without
significant brob]ems.

Beneath the Porterville Urban Development Area lies a body of groundwater which is
the major source of the municipal and domestic water supply in the area, and provides a part
of the area’s irrigation requirements as well. This resource is obviously important, is gent;rall_v
of good quality, and should be protected against pollution.

The groundwater which underlies the area generally lies in two zones. One zone is
relatively shallow (less than 50 feet) and is perched on the second zone which is deeper and is
semi-confined. All new municipal wells are served by the deeper zone. Some of the older City
wells and most private wells are served by the shallower zone.
| Percolation of storm water from detention basins could give rise to groundwater
pollution, especially in older City wells and shallow private wells. No evidence of such a
problem exists at the present time.  The possibility of contaminating nearby groundwater
supplies should be given consideration prior to acquiring sites for storage raservo&s.

Storm Water Discharge

With storm water management it should be recognized, at the outsét, that sugg.ested
NPDES BMP emphasize so’ur'ce‘ control as a priority. Tt should also be nated that a major
concern in the maintenance of watex; quality is the small frequent storm run-off as being the
most potentially polluting. |

There are two methods for storm water discharge: existing conveyances, which are
either natural or man-made chzinr:xels; and, storage feservoirs from which the water evaporai&s:
or peﬁéolates_-into the groundwater.

. . In the Porterville area. there are two natural chdnnels for storm water discharge, the
'-I"u-le Rn'er and Por-ter Slouﬂh ' Sm xrrzﬂ'ltmn dxtche;.s ‘md ex;ht. md;or storage: rjﬁer.voxrs. ex’xst

12 :
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at present.

TULE RIVER. The channel of the river, as it passes through the Porterville area, is
a floodway for the waters of the river, with a designated capacity of 15,000 cfs. Portions of the
City’s existing storm drain system use the river channe] for discharge of storm water. It is
expected that such use will continue, and that additional areas naturally draining to the river
will also utilize its capacity. The existing points of discharge are:

Crestview Street;

VWest of the Santa Fe Railroad;

Main Street North and South of the River (including proposed new);

Springville Drive, approximately 900 feet east of Jaye Street;

Jaye Street;

South of Villa Street;

Indiana (existing and proposed new);

South of Cloverleaf Street; ‘

South of Prospect Street (proposed new, north and south sides);

South of Beverly Street {proposed new);

South of Lotas (proposed new);

Newcomb Street (proposed new);

Westwood Street (proposed new); and

Olive Avenue (existing and proposed new).

Success Dam, operated by the U. S. Army Corps of Engineers, was designed to control
flooding of the Tule River. For the purpose of the present study, the degree of control now

provided is regarded as satisfactory since it controlied what was deemed as a 1/100 year Tule
River flood during the winter of 1969. The channel of the river is considered to be suitable for
tﬁe discharge of storm waters generuted in or near the City, when these storm waters can be
economically discharged to the r;iw'er.

| PORTER SLOUGH. This is a natural secondary channel of the Tule River which has
been designated as a floodway of the Tule River (Flood Boundary and Floodway Map, Tulare
County, California, Panel 9 of 10, September 29, 1986, Federal ﬁmergency Management-Agency
(FEMA). The Porter Slough originates on the river some four miles upstream from the City,

flows through the Urban Development Area and discharges back into the river again some 17

miles helow it. Its designated capacity as a floodway is 450 cubic feet per second. It is used by

districts forming the Tule River Associition as a conservation facility for groundwater recharge

-and as a conveyance facility for.direct irrigation. It also serves as a channel for the discharge. -

13



of drainage of storm waters collected (points of discharge listed below) in the existing facilities
of the City of Porterville and for storm waters. discharged from the hillside watersheds above

the City, which are natural tributaries of Porter Slough.

Page Street and Success Drive;

Rocky Hill Street;

Holcomb Street;

Connor Street;

Hillcrest Street;

Crestview Street (Tr07);

Leggett Street (Trl3) and south;
Approximately 400 feet east of Park Street;
Park Street;

400 feet east of Plano Street;

Plano Street;

400 feet southeast of Olive Avenue;
Bypass FM. Pioneer Ditch;

Alley between Third and Fourth Streets;
Third Street;

Alley between Second and Third Streets;
Alley between Main and Second Streets;
Main Street; ‘

Alley hetween "D" and Hockett Streets;
"D" Street;

"H" Street;

250 feet west of Kessing Street;

200 feet west of Jaye Street;

" South of Pearson Street;

Villa Street;

Cottage Street (Morton system);

Indiana Street;

Capitola Place;

Marietta Manor;

Prospect Street;

Near Wastewater Treatment Plant;
Westside Street;

Lindale Street;

Newcomb Street, north and south of slough;
Salsbury Street, north and south of slough;
Belmont Street;

Verdugo Street;

Walch Street;

Matthew Street;

Balmoral Street; and

Westwood Streest.

14



The City of Porterville has a( gate or turnout on Porter Slough about 1-1/4 miles
downstream f{rom the diversion point on the Tule River. Based upon the 1981 Storm Drain
Master Plan, it is assumed that this gate can be closed by the City to reduce the threat of
ﬁdoding. If this is done, any water flowing in the slough would return to the river. This, in
effect, would make the full capacity of the slough available to carry away storm water.

The Porter Slough, as stated above, has a designated-capacity of 450 cfs; however, due
to restrictions caused hy undersized culverts and inadequate maintenance of the open channel,
this flow rate is more than the capacity of the present channel. Its current capacity is pro-}.sably
300 cfs according to Mr. Rodger Robb. |

Despite the important functions pérf’ormed by Porter Slough, no agency has been
designated to be 'r&ponsible for its maintenance. Yet, the City, County, State, Tule River
Association, Tulare Lake landowners and abhutting landow.x;ers‘each have an interest in its
operation. A cooperative‘ef'fo_rt clearly should be organized at an early date for the maintenance
and opération of Parter Slough. .

For the purposa‘ of this report, it is assumed that the above described program will be
carried out and that by enlargement of time culverts, dredging of the open channel and proper
mainténance\, the full designated floodway capacity of 450 cfs will be restored to Porter Slough
and made availahle for its designated purposes inclﬁdin;,; the drainage of storm waters.

At times it will be necessary to use Porter Sléugh to discharge a portioﬁ of the flood
waters of the Tule Ri;'er. This, however, is normally expected to cause little interference with
u:se.of’ the Slough for discharge of Porterville storm waters siﬁce a Tule River flood peak will
arrive at the Porter Slough diversion structure after local storm water flows have subsided due
to the delaying effects of Success Reservoir.

TRRIGATION DITCHES. 'Seve:.-al irrigation ditc.haf: or conauits flow tl'.zrough the City
or xis urban area. These are désignute_d as: .
1. Pioneer Ditch:.

Porter S'lox_ggbili)itch_ e,
Hubbs-Minor-Ditch - T

W
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. throu‘rh the use of the stor’mes

Poplar Ditch
Campbell-Moreland Ditch
Vandalia Ditch

ERRES

Contact was made with the following Irrigation Districts and Companies, as part of the
1989 Master Plan Study. The response then to the availability of each system for future storm

water discharge was as foliows:

Company and Contact

Facility Person Response

Pioneer Water Co. Robert Gauger would probably allow use

Pioneer Ditch and of the ditch and pipeline

Pipelines facilities provided the

' available capacity is not

exceeded and the quality of
the water being discharged
is not detrimental.

Porterville Irrigation David Hoffman Will not allow any additional

District discharge of storm water into

Hubbs-Minor Ditch ' water into their facilities.

Porter Slough Ditch

Lower Tule River Irrigation Rodger Robh Will accept regulated storm

District and Poplar Ditch water discharged provided
ditch capacity is not exceeded
and the quality of the water
being discharged is not
detrimental.

1

For this update, additional contact was made with Roger R;)bb who was of much the
same opinion as before Mr. Robb mdxcated he would be interested in sharing with the City the
use of his Poplar Ditch in the Porterville area as a conveyance for storm waters provided tf;e
quality were not degraded. He seemed to feel the same would be true for the Porter Slough and
Tule River also. .

From his perspective, storm waters reaching any of the conveyances through town could

‘be transp(irted through those conveyanies if"there were locntions dbwnstream capahle of

h’mdlmtr the volum& thus deln ered. The pnm‘xr_y oh_;ectn'e w0u1d beto reﬂulate the peal\s

T .
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He felt the ideal situation would be to have the manipulation of the waters through town
'aII under the control of one entity. The City would enter into an overall master agreement with
the District. The City could be involved in tailoring the agreement to each facility or situation.
A joint effort of the City and the District would install, improve, expand and maintain all the
structures and facilities. /

Mr. R. L. Schafer of the Tule River Association was contacted pursuant to this update.
He appears to be willing to accept runoff intg the Tule River and the Porter Slough as it
presently exists with the stipulation that additional runoff would have to be stored and
percolated or possibly allowed to drain into the channels after the storm has subsided. “

Appendix B contains more detailed information in the form of letters and
memorandums regarding the above contacts.

All were concerned that the discharged storm ater not contaminate their irrigation
water or the properties of their downstream water users.

In some places, these ditches serve as outlets for portions of the study area, and it is
assumed that this use of these ditches will continue into the future.

With the increased urbanization of the area, portions of several of the ditches have been
replaced by underground conduits. Although this allows the irrigation use of the ditches to
continue, the function of storm water disposal may be lost because no provision was made for
it when the conduits were built. Pioneer Ditch is an example of fhis conversion. When
originally built, and for mz.my years thereafter, the open ditch served to carry away runo.f't' from
portions of Lé“"is Hill, Rocky Hill, and other nearby areas. Now that miles of the ditch have
been repluced by underground p;ipe, the Pioneer Ditch for the most | part can no longer
adequately serve as a storm water drain.

The right to use a ditch as a storm drain is a valuable water right which the City has

.esmbhqhed over the years. Throu«h Lontmued dz:us‘e thzs right will be lost. Only if the Cxtv
;contmucs to exercise its practice of using irrigation ditches ior storm w Jter use can it maintain’

. : xts pr&s‘cnptxve nnhts to this use. If pos:xble whe_n land i is bemg dnnexed to the Cxty which has

4 r

. :appurtendnt dxtch n"hts these rwhts sh()uld he .u_quxred hy the City. Acqulsxtxon of‘ dxtch
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rights would help to perpetuate the use of ihe various ditches for storm water disposal and
would also provide a source of water for groundwater recharge during the summer months.

Similar problems have emerged or will become eviden: with other ditches as
urbanization continues. Timely cooperative action between the city and the various irrigation
interests should result in an agreement to protect all interests and to preserve the historic multi-
purpose function of the ditché without costly litigation.

STORAGE RESERVOIRS. In some drainage systems where there is no nearby, or
adequate, channel for storm water disposal, the storage reservoir becomes the only alternative
to a lengthy and costly outfall line. In addition to being more economical, such reservoir; can
also provide opportunities fo:- water conservation by recharge of the groundwater basin and for
parks and recreation. On the other hand, there is danger that the reservoir may be unsightly
or otherwise detrimental to the environment if adequate care is not provided. For these reasons,
the selection and siting of a storage reservoir must be given careful, detailed study.

Stomgé reservoirs consiét of two types: d.etentioAn reservoirs are designed to detain storm
water for a period of time untillcapacity of downstream storm drains become available for
discharge gf‘ter the subsidence of the storm; and, retention feseh*oirs which are intended for the
ultimate disposal of storm waters through percolation and evaporation only.

If possible, the .stomge reservoir sites should be located in areas with relatively
permeable soils. lThe reservoirs can be visuaily displeasing unless properly landscaped and
adeq.uately maintained. In fact, the City of ;Porterville presentlylowns and operates two such
reservoirs, Zalud Park and Haves Field,.bot.h' having dual functions as detention reservoirs and
as parks. Tﬁis dual function is possible since there is seldom conflict bet“.reen the fair weather
park use and the stormy weather detention use. Sodding the hottom of 2 detention reservoir
so that it may be used as a park, will reduce the pefcolati(m rate of s£ored storm water,

Presented in Appendix,C, Page 4, is a compilation of Portérv_ille reservoirs and their

- detention/refention capacities for the land 10 day/100 year storm events. Percolation tests have

been conducted at many of the sites and conservative values have been assumned for ihpsé not

r . o PR

) yet'tsted; Oifle third (1/3) the acéual:percdlation rate has been used to c{r:lculqt'e an effective
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percoiation rate. The final result§ are indicated in the last column, the volume of reservoir that
either must be provided to coﬁtain the 10 day/100 year storm or the volume that must i)e
drained from the reservoir during.the 10 days of the event.

Drainage System Analysis.

By making use of the "Waterworks" software, which incorporates the SCS methodology
with our computer system, computer modeling was done. The resulting simulated flows and
volumes of flows were then transferred into a computerized spreadsheet which produced
estimated pipe sizés and storage reservoir sizes. For the analysis of pipe requirements, a
Mannings friction n value of 0.013 was used. The computerized spreadsheet then applie?i the
construction cost estimates set forth in Appendix C to the estimated quantities to arrive at
estimated construction costs for the system. This inf‘ormation was then spread to the differen_t
Iaﬁd uses on the basis of land area which was weighted proportional to rational runoff
cdef‘ﬁciepts. The end rasult.si of the foregoing analysis is:

1. Pipe flows for future pipe sizing;

2. Storage reservoir volumes for future reservoir sizing;

3. System cost estimates; and

4. Propo_sea acreage fees.

It should be noted that the SCS rﬁethodnlogy was used to model the City’s system but
was not used fo apportion the cost to the different land uses. The rational runoff method was A
used to apportion cost. This was .dohe‘t‘o sifnpiify the adxﬁinistering of the collection of fees.
If the SCS method was used to Spread. costs several other variables would have entered into the
formxlila,' such as:

1. The slope of the lhnd;
2. The vegetative cover of the land;
3. The type of soils; and

4. " The shape of the E.waterléhed. :
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To administer the collection of fees taking into account these variables would be
extremely cumbersome and would more than likely resulted in additional administrative costs.
The additional administrative‘costs' would undoubtedly exceed any of the savings which could

possibly be enjoyed by some if the SCS methodology were used.



3.1

3.2

3. COST ESTIMATES
Purpose.

As in the 1989 Storm Drain Master Plan, it must be recognized that a master plan for
storm water facilities can only be implemented if the planned improvements can be paid for.
An important part of the planning process is the establishment of methods by which the cost of
the facilities can be determined. Funding mechanisms are then adopted to finance the
construction and operation of facﬂities equitably among the users.

To repeat the coﬁditions for 1989, the City of Porterville has adopted three primary
sources for funding of capital improvements. The first funding source is user fees collected by

the City from individual property owners and business concerns. These funds are principally

-used to operate the system on a daily basis and repair the system as needed. The second

funding source is developer fees charged on new development for the construction of additional
needed _faciliﬁ&s. Tﬁe ‘th‘ir'd funding source is through the sale of bonds issued by the City and
paid off over a period of years from general revenues.

An additional 'method 6f financing improvements used in special circumstances when
other funding sources aré not available is. the formation of assessment districts. This method
is popular where the area of benefit is closely defined and cannot be equitably spread to other
areas of the City. By state iaw, if fees collected by the City exceed the cost .of the ca;.nital
improvements funded bf those fees, they bécorﬁe a tax which must bé approvéd by the voters
6f the affected area. In newly. developi.ng areas, the principal funding method is developer fees.
These are discussed in detail in the following section.

Dfeveloper Fees.

Sectién 66001 of Chap'terf 5 of Division 1 of Title 7 of the vaem’m{ant Code 6f‘:

¢al§fnrﬁia af‘f:ects thé‘method by wi_1ic§.1 the City handles feis charged in con;xéction with

dieyelopr'nent projects to fund public facilities, such as storm drainage systems.

[ 1

An important part of the.platining process is, - therefore, to determing the purpose, -
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areas.

nature, amount, and equitable distribution of the fees that will be assessed to construct storm
drainage facilities to the planned level of service. To implement the plan, the City Council of |
the City of Portervilie adopte\d Ordinance No. 1440 and passed and adopted Resolution 95-90
in August 1990 (Appendix D and E).
In general, when establishing a fee or revising a previously adopted fee, the City must;
(1) identify the purpose of the fee, (2) identify the use to which the fee will be put, (3) identify
how the fee is related to the type of project proposed, (4) identify the relationship between the
need for the public facilities and the type of development j:roject proposed, and (5) Jjustify the
amount of the fee as it relates to the cost of the proposed improvements. A discussion of _thase
criteria as they relate to the Storm Drain Master Plan is contained in the following paragraphs.
(1) Purpose of the fee.
Fees collected under the proposed ordinance would be used exclusively to construct and
operate storm drainage facilities within the City’s planning area over the period of time the

_master plan is in effect.
. (2) Use of the fee.

The fees would be used to improve the existing storm drainage system and extend the
system Into areas presently not being served.

3) Relatioﬁship between the Use of the feé and the Type of Development.

Clearly, all development proposed for human use or habitation will require some form
of storm water collection and disposal. Fees colletted under the proposed ordinance will be used
to finance such impr‘o{*ements.

4) Relz;tionship between the Need for the Facility and the Type of l:.‘roject.

Although this requirement was discussed in 3) ub()v.e; it should be emphasized that each
type of project considered by the City within the planning area wili require a funding
mechanism and level of service umque to that area. The Master Plan must ensure an equztable

dxstnbutmn of the costs associated with development between existing. users and newl_', developed
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(5) Relationship between the Amount of the Fee and the Cost of Development.

The cost of storm drainage system improvements has been qalculated for each of the
general plan land use areas sho\wn on the Land Use Element Map. The cost is based upon the
improvements required for buildout of the system storm drainage collection and outfall lines and
structures and storage reservoirs.

3.3 Construction Costs.

In order to estimate the costs associated with the planned improvements, the
construction values for materials and labor were derived from current construction ind;zstry
publications and knowledge of local costs. These costs are set forth in Appendix C. These costs
should be adjusted annually based upon the "ENGINEERING NEWS RECORD
CONSTRUCTION COST INDEX",

3.4 Fee Calculation.

To establish an equitable fee for all new development, the construction costs for the
recommended new facilities were apportioned to the undeveloped areas by zoning classification.
These fees were calculated on an impact related basis for the Porterville area and are shown in
Appendix C.

'These development fees bear a direct relationship to the amount of storm water runoff
created by the different land uses and the cost of necessary present z_md future improvements.

If any of the recommended Cabiml Imprm;ements are funded through an assessment
district, the fee should bhe recaiculated affer removing the costs for the improvement from the
equation. The benefits in such a situation are limited to the asséssxneni district boundaries and
do noi accrue to City residents generally.

It should be noted that ac a part of the fee collection prdcéss the City should smblish:
a sebai‘ate account for storm drainage facilities and appropriate the ffunds collected on an apnuall .
basxts. By Smm law, funds x.musecfj .ot uh;encun';bered :by.the .Citj'. at the éznd of five years .'mLst':. .

be returned to the assessee.
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The determination of equitable fees for improvements is summarized on the spreadsheet
included in Appendix C of the master plan. The adopted ordinance establishing fees is included
as Appendix D, and the adopted resolution setting forth the dollar amount of those fees is
included as Appendix E. There is a proposed revised, "Exhibit A, STORM DRAINAGE FEES,"
as adjusted for the current year, hased on the Engineering News Record Construction Cost

Index (ENRCCI) as prescribed by the Ordimance and Resolution.
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4.1

4. CONCLUSIONS

Conclusions.

In this study, we have taken an in-depth look at the pteqent and future needs of the
City’s storm drainage system. We have analyzed the system from the standpoint of the year
2010 state of growth based on population projections fot-ecast by the Planning Division.

To study the storm drain system, computer modeling was done. Additional rstodi&s
of certain areas have been completed. The input and output data from the computer modeling
is the property of the City. The models can be used in the future by the City’s staff to simulate
precise development scenarios which were beyond the scope ot’ this study.

The storm drainage collection and disposal systern was designed for a total build-out of
the planning area. Only in those areas actually developed will it be necessary to construct the
ultimate facilities.

Based upon the projected needs of the system, we have set forth cost estimates for the
capital improvements necessary to sustain the system throughout the planning period. Costs
have been allocated to undeveloped portions of the planning area.

Prices used to project the capital improvement costs were hased upon our best estimate
of present costs. These eosts were opdated using the method stipulated by Ordipance 1440 and
Resolution 95-90, the ENRCCI ratio. Prices should be reviewed periodically and the
improvement costs updateel as requited. Capital improvement costs should be allocatetl based
upon the actual cost of the improvement.

The authors ot the scope of work for this Master Plan expressed concern that many of
the points of discharge proposed by the 1981 and 1989 Master Plans lacked permxssxon for that
dxscharﬂe from the trovernmﬂ aﬂencxes mvolved .. The’ system has been d&swned to avond
mtroducmn addxtlonal storm waters mto Hubbs—Mmor Poplar CampbeIl-MoreIand and

Vandalxa thchs In this study, we have concentrated on dxscharnmn storm water mto storave
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reservoirs for detention, retention and recharge. This philosophy should serve to reduce the
involvement with the agénds éo involved. -

There are very few new points where storm waters will be introduced to water courses
as future development takes place; along Porter Slough at Elderwood Street, at Newcomb from
the Veterans® Park reservoir when the capacity of the reservoir for storage is exceeded, and at
Indiana, Leggett and Crestview from the north. Pioneer Ditch already accepts storm water at

the points where indicated in this study.
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5. RECOMMENDATIONS

The most important priority should be the cleaning, repair and maintenance of the Porter
Slough. The funds for the task should come from the maintenance budget for the storm drain
System.

The diversion structure just west of the Municipal baseball field which controls the flow to
Porter Slough should be utilized as necessary to reduce the threat of flooding whenever a storm
OCCurs.

During the winter months, detention reservoirs should be drained on a controlled basis d.l'n'ing
major storms to allow for adequate storage. |

If property being annexed to the City has existing ditch rights,. the City should acquire these
rights to allow for future storm drainage disposal.

Storm drain rservqirs shog]d be used to recharge groundwater with water obtained through
rights from ditch companies. |

The City should purchase future storage reservoir sites as soon as it is economically feasible so
that when development occurs in an area the City will not be paying iﬁcreased land costs.
The design of the system is conservative. Additional storm water can be accommodated by the
system by surcharging various structures.

Tixe City should spend the money generated by fees in fhose areas frorﬁ which the fnoni& are
collected whenever pracfical.

This storm drain master pian does not provide piping capable of conveying 100-year storms to

' retention-detention reservoirs. All retention-detention reservoirs should be constructed with

surface flow channels Jeading into them capable of conveying 100-year storm excesses from
adjoining streets and natural channels.

Antxcxpated future Natlona.l Pollutant Dlscharoe Ehmmatlon Systemn (N'PDES) permit

: reqmremenfs wxl[ reqmre the Cxty to test the quaht) of storm runof‘f at seIected dxscharge

points. If the water qualxty docs not meet standards in effect at that txrne, the Cxty will have

T .
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5.11

512

5.13

5.14

5.15

to make an effort to improve the water quality until it meets standards. Improvement can be
broﬁght about - by either eliminating the source of contamination or by removing the
contaminants prior to discharge. The City would be well advised to follow the recommendations

contained in the California Municipal Storrn Water Best Managemeni Practices Handbook,

where practical, in order to minimize the cost of complying with the anticipated future NPDES
reguirements. |

This plan should be reyigwed on an anngal basis to determine changes in projected City growth.
Appropriate adjustments should be made to prqjecteid construction schedules and fee structures
to compensate for actual conditions when it does not follow projected growth.

Ordinance 1440 m Appendix D should be reviewed.

Individuals who construct approved new storm drainage facilifies in accordance with
Government Code 66001 (AB1600) should be reimbursed as set forth in Ordinance 1440.

To encourage groundwater recharge, minimize impact on natural channeis, and to help meet
NPDES requirements, the City should require developers to provide detention reservoirs with
or without an outlet structure to one of the conveyance systems.

Wherever possible, the existing, presently used conveyance systems should be improved and
used. The development of larger reservoirs, where practical, may be the best solution. A
éatisfactory agreement with the Lower Tule River Irrigation District or a more inclusive
Association wouid offer a long term solution to storm W&t&l; disposal, groundwater recharge, |
regulation of channel flows, and the maintenance of structures and facilities.

One helpful way to increase time of concentration and reduce the peak flows in storm drain
fa;ilitia is to daign- landscaping in defelopments so that it will detain storm water. This can
help the City retain a comfortable factor of safety even if higher than anticipated densit;ji

development occurs in an area.




Prior to the construction of any storm drain reservoirs that are retention-type facilities, the
developer and/or City should perform percolatibn tests and run water balance calculations to
| determine final sizing. Final sizing shall be based on a 100 year/10 day storm if percolation is
inadequate to allow a lessor criteria.

Detention type storm drain reservoirs should be equipped with suitable outlet structures to

control reservoir water volumes and to control flows downstream of them.
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FIGURE A

STORM DRAIN MASTER PLAN - 1990 THRU 2010
PRESENT AND PROJECTED DRAINAGE SYSTEMS

FIGURE B

CITY OF PORTERVILLE LAND USE
AND CIRCULATION ELEMENT MAP

FIGURE C

PORTERVILLE AREA TOPOGRAPHIC MAP,
INCLUDING SCS HYDROLOGIC CLASSIFICATIONS

FIGURE D

STORM DRAIN MASTER PLAN - HYDROLOGICAL MODELING BASE MAP
WITH PROPOSED FACILITIES

MAPS IN INSERT AT BACK OF BOOK
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10/ /88

Meeting w1ph Ro b rt Gaug=er. Pionesr Water Company

C.W. Roberts & P. Gaston

Gauqer would like to abandon the pipeline which coes west on
Henderson Avenue from .the vicinity of Norih Main Street, howevear
no entity seems to want to assume the liability for the conduit.
" There is a by-pass and gate structure at Fourth and Garden to
divert water to the ditch which runs down the €est side of
Fourth, next to the RR tracks to the Siough.

Gauger savs the Slough needs to be maintained soon, much growth
and debris will severely l!imit apacity

Porterville Sleugh Ditch gets water from the Slough in the
vicinity of Conley, near Keesing.

There is & Zam in the vicinity of Morton and Crestview.

Gauger says the Ditch can accommodate 20 cis max. and 18 cfs
usually. Hs indicated he'd be willing to consider & detentiorn
basin which could return water to the ditch whan capacity was
available. The Ditch has heen put into & conduit from Hendersaon
and North Mzin northward %o the Pioneer spill at John's Drive
whnere thers is an 8 to 10 Foot standpipe from there e
remaining in the diich travels to Canal 24 which is

the Lower Tule River Irrigation District

Gauger alliowed a5 how he'd be willing to accept up to the
czpacity of the ditch, or conduit (4-5 cfs} if proper regula

and guality were assured.




SP

ith Roger Rcbb, Lower Tule River Irrigation District

ris trom the Tule River a
filow structure is locate

M. Robbh recalled discussing & detention/retention basin south of
vhie Ditch and west of Jaye street with the City. He thought he
could recommend to his board the concept approval of delivering
water Ifrom that arsz{Enterprize Zons Grainage) to the Ditch if
the guality and guantity wers regulated.
There is an unofficial a
& depressed (ponding) ar
use ihe area for psrcola

\
There iz an over arsa (1
nortn of Highway Known &
Faure') fed by a uit aft
scuth to north a ntinues
The meximum flow in the Ditch is 25c¢fs.mol, in the vicinity of

= - Lot N =
Jays oiree

with the County for accepting some water in

scussed with Bill., the general philosophy seems to be that

nable requestis will be cénsidered. The District deoesn's

‘more water that they can handle and they don't want water of
poor quality. They woul " to =ee the ground water :

S

recharged with exsess run—-off.



o PORTERVILLE IRRIBATION DISTRICT
P.O. BOX 1248, PORTERVILLE, CA ' 33255
(223) 7B4~0716

OCTOBER 26, 1385

| N. Pierre Baston \
! Roberts Engineering

P.0O. Box S@8

Porterville, CRA 33258

re:  Storm Water Discharges

f Dear Mr. Bastor:

s Your letter of September 22, 1983 corcerning possible proposed

« storm water discharges to Hubbs and Mirer Ditceh ard Porter Sleugh
| K Diteh indicated that you wish to discuss the possible criteria
P and constraints on said discharpes. Please be advised that the
Porterville Irrigatieon District, as agent for both companies, is
nat disposed to allow additicnal discharges of any sort toa these

Xl ditches. - Current uncorntrolled releases to these facilities, .

e coupled with flaod control releases from Success Reservior‘are
already in excess of the capacity of the facilities. o

' Should you require any further informaticon you may contact me at
jl ' the office of the Porterville Irrigaticn District. A ’

;‘ i ' | R Sinperely, /
- : ' . .
o ; v David L. Hoffmafi .

Ej i ‘ : . Marager




APPENDIX C

CONSTRUCTION COSTS, SUMMARIES AND FEES



1989 CONSTRUCTION COSTS

(INCLUDING MANHOLES AT 300 FOOT SPACING

AND TRENCH RESURFACING)

INSTALLED COST

PIPE SIZE PER FOOT
18 INCH S  50.00

21 INCH $ 54.00

24 INCH $ 39.00

27 INCH $  66.00

30 INCH $  76.00

33 INCH $ 85.00
36 INCH S  94.00

42 INCH $ 108.00

48 INCH $ 120.00

54 INCH $ 130.00

60 INCH $ 145.00

66 INCH $ 158.00

72 INCH $ 172.00

78 INCH $ 196.00

84 INCH $ 220.00

96 INCH S 244.00

GRADED DITCH CONSTRUCTION COST = $ 4.00 PER FOOT

FLAT LAND DETENTION AND RETENTION

RESERVOIRS AVERAGE COST (INCLUDING = § 2.50 PER CUBIC YARD
LAND ACQUISITION COST AND INLET ~
AND 'OUTLET COSTS) -

HILLSIDE DAM CONSTRUCTION

APPROXIMATE COST (INCLUDING = $ 1.25 PER CUBIC YARD
FLOOD SPILLWAY AND OUTLET COST)

ENGINEERING NEWS RECORD
CONSTRUCTION COST INDEX

OCTOBER 5, 1989

OCTOBER 4, 1993

= 4645.85 (TYPICAL)

= 5263.54
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CITY OF PORTERVILLE

18-0ct-94

CONSTRUCTION COST SUMHARY SDCOSTSUM
BASED ON 19935 COSTS*
FOR MAJOR STORM DRAIN SYSTEM
IMPROVEMENTS
RETENTION/ NEW OR TOTAL BUDGETED  BUDGETED  BUDGETED  BUDGETED
WATERSHED DETENTION  PARALLEL  SYSTEM 1995 2000 2005 2010.
STORK DRAIN SYSTEM  RESR’VR COSTS PIPE COSTS COSTS AKOUNT AMDUNT AMDUNT AMOUNT

AIRPORT - $1,229,039 . 54,082,718 S5,311,757 1,788,829 $1,174,309 1,174,300 1,174,309

EAST PORTERVILLE $576,933 $521,577 51,098,510  5490,977  5202,511 $202.511 $202.511

GRAND $1,283,950 $1,283,950 320,987 $320,987 $320.987 S$320. 987

HENDERSON $1,038,342 $532,850 $1,571,192  S782,176 $263,005 $263,005 5263005

HILLCREST $206, 553 $564,483  S771,037  S270,217  $166,940  $166,940 166,040

LINDAVISTA $422,246 §1,075,126 1,497,373  $532,686 $321,562 §321.562 $321.562

MAIN $109,766 © 171,989  $281,755  $111,601 56,718  $56.718  $56.718

MORTON $303,655  $303,655 $75,914  $75,914  $75,914 575,914
NDRTH GRAND $367,272 $796,025 $1,163,295 428,551  5244,915  S244.915  $244 915

OAK - PORTER SLOUGH WEST  S$111,182 $398,544  $509,727  $169,125 $113,534  S113,534 S113.534

OLIVE WEST $675,857  S675,857  S168,964 $168,964 S168,964 S168. 964

PORTER SLOUGH $589,568 589,568  S147,392  $147,392  $147,392 S147.392

RIVER RANCH $105,516 $449,235  $554,750 178,256 $125,498 $125,498 S$125 498

ROCKY HILL $613,628 $381,900  $995,529  $478,993  $172,179 $172,179 - $172.179

TULE RIVER SOUTH. $433,488 $883,802 $1,317,290  $491,881 $275,137 S275.137 5275.137

UNION | S124,970  $124,970 - 831,242 S31,242  S$31,242  $31.242

ZALUD . 5822,284 51,908,140 52,730,423  S990,962 $579,820 579,820 $579. 820

$6,036,250 514,744,388 S20,780,638 57,458,754 S4,440,628 54,440,628 S4, 440,628

1995 BUDGETED AMOUNT APPORTIONS 1/2 DF THE POND COSTS FOR THE SYSTEM FOR LAND ACQUISITION COsTs
* THESE COSTS ARE BASED ON THE ENGINEERING NEWS RECORD CONSTRUCTION COST INDEX RATIO
OF OCTOBER 1989 TO OCTOBER 1993 AS SPECIFIED IN THE 1989 REPORT.

n=
n=

0.013 for pipes over 48" dia as recommended by the,Bureau of Public Roads

0.013 for pipes under 48" dia using plastic with am n of .009



CITY OF PORTERVILLE

18-0ct-94

STORAGE RESERVOIR STATISTICS STRHRES
100 Yr EXISTING NET NEW &
RESER' VR Storm MOD  VOLUME UPGRADE UPGRADE
LOCATION 1D Vol (af) STATUS . /94 (af) (cu yds) COST
NEWCOMB @ AIRPORT (E) 29 68.86 NEW  * 111,094 $314,674
SCRANTON @ RD 220 (SW) 30 200.09 NEW  * 322,812 $914,365
LINDA VISTA @ BEVERLY (NE) 24 92.40 NEW 149,072 $422,246
VETERANS PARK 06 237.57 UPGRADE * 30.00 334,880 SO4LB, 546
RAYES FIELD 08 53.40 FIXED * 25.77 :
ZALUD PARK (COMBINED) 09 104.39  FIXED ~* 17.58
LEWIS POND (co) 12 275.76 UPGRADE * 127.32 236,257 669,197
HENDERSON 3 PARK (co) 14 40.12 NEW * 6.62 54,047 153,087
WESTFIELD @ VILLA (co) 15 18.28 UPGRADE * 13.24 8,131 $23,032
STONEBRIDGE 8 HWY &5 19 14.61 -  NEW * . 23,571 566,764
JAYE @ WORTH (NW) WAL-MART 28 50.55 UPGRADE * 35.00 28,314 $80, 199 -
NORTHWEST OF 190/65 54 27.22 NEW  * 43,915 $124,389
NORTHEAST OF 190/65 55 57.93 UPGRADE * 30.00 45,060 $127,634
RR @ TULE RIVER/MAIN ST. 56 22.60 UPGRADE = 8.00 23,555 566,719
PLAND @ TULE RIVER 57 7.56 NEW = 12,197 $34,547
KT 1P (co) 17 66.29 ND CNG. = 70.37
CASTLE @ PROSPECT (co) 18 46.86 NEW  * 75,601 $214,139
LOMBARD] B CASTLE (NW) (co) 20 33.51 NEW % 54,063 $153,133
NORTH of ZANTE 25 24.02 NEW 38,752 $109,766
HULBERRY @ Fr Kern Cnl (co) 23 54.33 UPGRADE * 30.00 39,252 $111,182
FORD ESTATES 50 3.85 NEW  * 6,211 $17,594
RIVER RANCH 51 19.79 UPGRADE * 2.50 27,895 $79,011
LEWIS PROPERTY 52 17.95 UPGRADE * 16.00 3,146 58,911
DOYLE SCHOOL 53 45.20 NEW * 72,923 5206,553
ROBY @ CONNER 26 85.15 UPGRADE * 33.72 82,974 $235,023
E.PTRVL X4 (co) 48 . 32.21 NEW 51,965 $167,192
E.PTRVL X5 (co) 49 42.61 NEW 68,744 $194,718
ROCKY HILL #1 10 49.92 NO CNG. 49.92
ROCKY HILL #2 (co) 13 16.96 UPGRADE 12.38 7,389 $20,930
JROCKY HILL #X1 (co) 41 7.41 . NEW 11,955 533,862
ROCKY HILL #X2 (co) 42 11.05 NEW 17,827 $50,496
ROCKY RHILL #X3 (co) 43 31T34 NEW 50,562 $143,216
ROCKY HILL #XK (co) 44 22.09 NO CNG. 22.09
ROCKY HILL #XA (co) 45 16.40 NO CNG. 16.40
ROCKY HILL #XC (co) 46 36.83 NEW 59,419 $168,305
ROCKY HILL #XDJ (co) 47 43.907 NEW 69,486 3196, 820
1,976.18 544.91 2,131,068 $6,036,250
‘- LOCATION RESER/VR 100 Yr STATUS MOD EXISTING NET NEW &
ID Storm ’94  VOLUME UPGRADE UPGRADE
Vol (af) (af) (cu yds) cosT .
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STORM DRAINAGE ACREAGE FEES 18-0ct-04
.CITY OF PORTERVILLE PVSDAF
EXKIBIT A
STORM DRAINAGE FEES - COST PER ACRE
ZONING JULY /8% JULY 8% JULY ’®1 JULY /91 JULY /91 OCT /93 OCT ‘93  0OCT /03 OCT. /93 JULY /94 JULY ’0a
RUNOFF ADOPTED UNDEV. RUNDFF CosT* ADOPTED UNDEV. RUNOFF CosT* PROPOSED PROPCSED ADOPTED
COEFF. S/ACRE  ACRES ACRES DISTRIB. $/ACRE ACRES  ACRES DISTRIB. S/ACRE | S/ACRE | S/ACRE
R-1 . 0.30 31,184 3888 1166.4 510,201,911 S2,624 3618 1085.4 512,097,889 33,344 $5,436 83,042
k-2 0.40 1,993 218 87.2 $762,694 83,499 213 85.2 $949,641 $4,458 $4,58% 4,057
R-3&R-4  0.60 51,993 64 38.4 $335,865 $5,248 59 35.4 $3%94,56% S$6,688 36,871 85,085
ALL C,H,& . "
INSTI%UT. 0.80 $3,1841 98 798.4 36,983,201 $4,997 825 658.4 s7,338,539 38,917 39,161 38,114
TOTAL ‘
UNDEVELOPED ACRES 5168 4713
RUNOFF ACRES 2090.4 1864.4 -
COST TO BE RECOVERED 518,283,671 $20,780,638
(SEE CONSTRUCTION COST SUHMMARY) .
=~ ACRES x RUNOFF COEFFICIENT / TOTAL RUNODFF ACRES x (CDST TO BE RECOVERED-STORK DRAIN FUND)
i= $/ACRE | = COST DISTRIBUTION / UNDEVELOPED ACRES .
ENGINEERING N:US RECORD CONSTRUCTION COST INDEX (ENRCCI) INCR SINCE 10-93, 5407. 89/5263 54 = 1.027
BETWEEN OCTOBER 1989 AND OCTOBER 1993, ENR INCREASED 5263.54/4645.85 = 1.133
RUNOFF ACRES = (AREA) ACRES X RUNOFF CDEFFICIENT [64 x.6=38.4)
STORM DRAINAGE FEES Revised 2/12/2001
CITY OF PORTERVILLE
EXHIBIT A

The complete 1994 Update of City of Porl‘ervzlle Storm Drain Master Plan has not been adopted
as of this date. Soon after the report was completed, the City Council adopted the map containing
the additional drainage reservoirs proposed, so that proper credit could be given to developers for
construction of master plan facilities. Staff took time before adoption to study the actual cost of
storm drain facilities before a fee increase of approximately 11% was presented to City Council
for approval. Further study found that the actual cost of constructing facilities only required a 5%
increase in fees. Therefore staff decided to wait and adopt the updated master plan with the
updated water and sewer master plans so the fees for all three master plans could be considered at

the same time. The recommended fees are listed below

PROPOSED STORM DRAINAGE FEES - DOLLARS PER ACRE

/

Single Family (R-1) & Hillside Residential
Duplex (R-2)

Multiple Family (R-3 & R-4)

Commercial, Industrial & Institutional

e e

Effective

Effective
07-01-00 02-20-01
3,509 3,684
4,680 4914
7,019 7,370
9,358 9,826



1994 UPDATE

! ; ‘\ STORK DRAIN RESERVOIR PERCOLATION ANALYSIS | 18-0ct-94
b CITY OF PORTERVILLE ) RESPERE
B ~FACTORED ***NEEDED
qr 1 DAY 1 DAY 10 DAY 10 DAY NEEDED ADD’L voL,
Pl DEPTH 100 Yr 100 Yr 100 Yr  PERC  **EFFECT PERC  ADD’L OR AMT. 10
~ RES. OF RES. STORM  STORM  STORH  RATE PERC.  VOLUME VOLUME BE DRAINED
LOCATION ID  (ft) Vol(a¥) Area(ac) Vol(af) (min/in) (in/day) Vol(af) Vol(zf) Vol(at)
e S R S AR AT T
) NEWCOMB 8 AIRPORT (E) 2% 8.0 8.9 8.6  141.0  22.7 T 21.1  151.7
N SCRANTON @ RD 220 (SW) 30 12.0 200.1 16.7  409.7 .6 T 50.0 694.8
e LINDA VISTA @ BEVERLY (NE) 24 12.0 92.4 7.7 189.2  30.0 A 16.0 102.7  B85.5
s VETERANS PARK 06 6.3 237.6 57.7  486.5  10.9 T 44.0 1383.8
WESTFIELD @ VILLA (co) 15 8.6 18.3 2.1 37.4  18.0 T 26,7  47.2
STONEBRIDGE @ HWY 65 19 5.0 14.6 2.9 29.9 7.4 T b4.9  157.9
JAYE @ WORTH (NW) 28 4.5 50.6 11.2 103.5  30.0 A 16.0 145.8
NORTHWEST OF 190/65 4 5.0 27.2 5.4 55.7  30.0 A 16.0 72.6
NORTHEAST OF 190/65 55 5.0 57.9 11.6.  118.6  30.0 A 16.0 154.5
RR @ TULE RIVER/MAIN ST. 56 6.0 22.6 3.8 46.3  30.0 A 16.0 50,2
l PLANO @ TULE RIVER 57 6.5 7.6 1.2 15.5  30.0 A 16.0  15.5
= KT 1P (cod 17 10.0 86.3 6.6  135.7 28.0 T  17.1 94.7  41.D -
‘ ' LOMBARDI @ CASTLE (NW) (co) 20 3.5 33.5 9.6 68.6 31.0 T 15.5 123.5
[ bl NORTH of ZANTE 25 9.0 24.0 2.7 49.2  45.0 A 10.7  23.7  25.5 1.4
t_ MULBERRY @ Fr Kern Cnl (co) 23 8.0 54.3 6.8  111.2  13.0 T _ 36.9 209.0
- FORD ESTATES 50 5.0 3.9 0.8 7.9 30,0 A 16.0 10.3
C RIVER RANCH 51 6.0 19.8 3.3 40.5  30.0 A 16.0 44 .0
| Pé LEWIS PROPERTY 52 6.0 18.0 3.0 36.8  30.0 A 16.0  39.9
U DOYLE SCHOOL- 53 6.0 ~45.2 7.5 92.6 30.0 A 14.0 100.4
‘L; ROBY @ CONNER 26 12.8 85.2 6.7 174.4 31,0 T 15,5 85.8  88.5 3.4
LR E.PTRVL X4 (co) 43 10.0 32.2 3.2 66.0  90.0 A 5.3 4.3 51.6 19.4
] E.PTRVL X5 (co) 49 10.0 42.6 4.3 87.2 0.0 A 5.3 18.9  68.3 25.7
L ROCKY HILL #1 10 3.5 49.9 14.3  102.2  90.0 A 5.3 3.4 - 38.8
y ROCKY HILL #2 (co) 13 2.0 17.0 8.5 34.7  96.0 A 5.3  37.7
] ROCKY HILL #X1 (co) 41 2.0 7.4 3.7 15.2  90.0 A 5.3 16.5
A0 ROCKY HILL #X2 (co) 42 3.0 11.1 3.7 22.6  90.0 A 5.3 16.4 6.3
I ROCKY HILL #X3 (co) 43 6.0 31.3 5.2 64.2  90.0 A 5.3  23.2  41.0 9.6
) ROCKY HILL #XK (co) b4 6.0 22.1 3.7 45.2  90.0 A 5.3  16.4  28.% 6.8
N ROCKY HILL #XA (co) 45 6.0 16.4 2.7 33.6  90.0 A 5.3 2.1 21.& 5.0
l ROCKY HILL #XC (co) 46 9.0 36.8 4.1 75.4  20.8 T  23.1 78.7
‘ ROCKY HILL #XDJ (co) 47 7.3 43.1 5.7 8.2 25.0 T 19.2  91.%

i T--TESTED

’ A- -ASSUMED

i * A VERY CONSERVATIVE ESTIMATE BASED UPON A RATIO OF PRECIPITATION WITH NO ADJUSTMENT FOR BASIN
_ (WATERSHED) PERCOLATION.

** BASED UPON A PERCOLATION.RATE OF 33.33% OF THAT INDICATED BY TEST OR ASSUMPTION.

*** ADDITIONAL VOLUME NOT NEEDED IF RESERVOIR IS DRAINED DOWN DURING 10 DAY STORM

"
:
i
{
!
H

NOTE: - PRIOR TO THE CONSTRUCTION OF ANY STORM DRAIN RESERVOIRS THAT ARE RETENTION TYPE FACILITIES
PERCOLATION TESTS SHALL BE RUN AND AN ANALYSIS SHALL BE PERFORMED TO DETERMINE IF A SIZE
INCREASE 1S NECESSARY TO ALLOW FOR STORAGE SO THAT ENOUGH TIME IS PROVIDED TO PERCOLATE THE
. ADDED VOLUME OF WATER WHICH WOULD BE CREATED BY A 10 DAY 100 YR STORM.

{
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PIPE
REACH

DESIGN
(CFS)

CITY OF PORTERVILLE
STORM DRAIKN MASTER PLAN

SUMMARY

INFORMATION

AIRPORT STORM DRAIN SYSTEM

Using a Manning formuls n=

EXST’G NEW OR //

2 PIPE (IN) PIPE (IN)

18

21

30
30
30
33
36
36
27
54
54
54
54
54
33
42
33
42
42
48
66
&6
66
66
33
33
36
48

586.11
$86.11
$86.11
$96.31
$106.50
$106.50
574.78
5147.29
$147.29
$147.29
5147.29
$147.29
$96.31
5122.36
506.31
$122.36
$122.35%

.8135.96

$179.01
$179.01
$179.01%
$179.01
$96.31
$96.31
$106.50
$135.96
$74.78
5164.29
$164.29
$4.53
54.53
$4.53

0.013

TOTAL
CosT

$11,330
$40,380
$90,413
$180,827
$30, 138
$158, 903
5138, 453
. $10,650
$7,478
5228,300
$184,113
$220,935
$103,103
$14,729
$254 , 245
$152,955
$77,044
$161,520
$97, 891
$163,152
$236,298
$161,113
$313,275
$17,901
$127,123
$77, 044
$55,381
$179, 467
$112,167
$328,570
$118, 285
39,966
$5, 980
8,834
$4,757

CONSTRUCTION

NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW

NEW
NEW

18-0Dct-94



CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION

EAST PORTERVILLE STORW DRAIN SYSTEM

Using a Manning formula n= 0.013

PIPE “DESIGN @ EXST'G NEW OR // LENGTH COSsT TOTAL CONSTRUCTION \
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COST TYPE
Yro1 11.28 2 18 1320 $556.65 874,778 NEW CONST.
Yr02 24.835 2 27 1150 §74.78 385, 995 NEW CONST.
YrQ3 30.55 2 30 1400 $86.11 $120,551 NEW CONST.
Yro4 44.81 2 33 850 S$94.31 81,859 NEW CONST.
Yr03 47.09 2 33 660 $£96.31 $63,561 NEW CONST.
Yr0s6 51.99 2 33 660 3$96.31 $63,561 NEW CONST.
Yro7 1.87 2 i8 200 556.65 $11,330 NEW CONST.
Yr08 54.73 2 30 100 s$86.11 58,611 NEW CONST.
Yrog 1.00 2 18 200 S56.65 $11,330 NEW CONST.



CITY OF PORTERVILLE
STORK DRAIN MASTER PLAN
SUMMARY INFORMATION

GRAND STORM DRAIN SYSTEM

Using a Manning formula n= £.013

PIPE DESIGN Q@ EXST'G NEW OR // LENGTH CasT TOTAL CONSTRUCTION
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COST TYPE

Gr21  15.31 2 54 260 $147.29 $38,295  NEW CORST.*
6r22  15.31 2 48 1681 $135.956. $228,549  NEW CONST.=*
6r23 15.92 2 48 1255 $135.96 $170,630  NEW CONST.*
Gr24 70.36 10 54 405 $147.29 $59,652  NEW CONST.~
Gr25 70.48 10 4 $20 $147.29 $135,507 NEW CONST.*
Gr26 72.15 10 54 961 $147.29 $141,546  NEW CONST.*
Gr27 72.85 10 54 203 $147.29 $29,900  NEW CONST.*
.Gr28 73.70 10 4 1519 $147.29 $223,734  NEW CONST.*
Gr2®  76.16 10 54 1600 $147.29 $2355,664  NEW CONST.™
6r30  76.16 10 54 139 $147.29 $20,473  HEW CONST.*

$1,285,950

* THESE PIPES HAVE BEEN DESIGNED BY THE CITY OF PORTERVILLE FOR THIS

SYSTEM



CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION
HENDERSON STORM DRAIN SYSTEM
Using & Manning formula n=

PIPE DESIGN & EXST'G NEW OR // LENGTH  COST
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT)  per FT

vroi 1.97 2 18 300 §56.65
vr02  18.43 10 24 700 $66.85
vri3 5.04 2 18 450 856.65
vri4 .22 2 18 1320 $56.65
vros .16 2 18 170 $56.65
vrbé 0.49 2 18 500 $56.65
vro7 0.19 2 18 370 $56.65
vri8 2.20 2 18 350 $56.65
vrio 2.47 2 18 50 556.65
vrii 1.00 2 18 900 556.65
Hro1 3.93 10 18 1500 $56.65
Hr02 2.25 2 18 1320 $56.65

03 3.33 2 18 1000 s$56.65
Hr04 0.88 10 18 350 $56.65

0.013

TOTAL
CosT

$16,995
$46,793
$25,493
$74,778
$9, 631
$28,325
$20, 961
£19,828

$2,833
$50,985
$BL 975
$74,778
$56, 650
$19,828

CONSTRUCTION
TYPE



CITY OF PORTERVILLE
N ‘ . STORM DRAIN MASTER PLAN
i ! SUMMARY INFORMAT]ON N

[ HILLCREST STORM DRAIN SYSTEM

r " Using & Manning formulz n= 0.013
{ F : PIPE DESIGN Q EXST'G NEW OR // LENGTH  COST TOTAL CONSTRUCTION
' REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT CosT TYPE
v Tr01 7.87 2 18 330 $56.65 518,695  NEW CONST.
| Tr02 7.87 2 18 800 S$56.65 $45,320  NEW CONST.
R Tr03  10.42 2 21 660 $61.18  S40,380  NEW CONST.
l Tr04 2.00 2 8 800 S56.65 $45,320  NEW CONST.
. Tr25  12.37 2 21 850 $61.18 $52,005  NEW CONST.
| L 26 12.79 2 24 660 566.85 $44,119  NEW CONST.
1 Tr27 12.87 2 24 660 $66.85 544,119  NEW CONST.
e 19 3.37 2 18 220 $56.65 $12,463  NEW CONST.
[ ' Tr17  3.62 2 18 44D $56.65 $24,925  NEW CONST.
™, Tr18  3.62 2 18 860 $56.65 $48,719  NEW CDNST.
; { : Tr20 5.32 2 18 220 §56.65 $12,463  NEW CONST.
S Tr21 5.32 2 18 760 $56.65 - 543,054  NEW CONST.
t r22 1.12 2 18 860 S$56.65 $37,389  NEW CONST.
- Tr23 1.13 2 18 660 $56.65 $37,389  NEW CONST.
[ Tr28 19.38 2 24 300 $66.85 $20,054  NEW CONST.
i Tr29  19.65 2 24 400 $66.85 $26,739  NEW CONST.
! Tr30 3.62 2 18 200 $56.65 $11,330  NEW CONST.
, i $564,483
LA
;o

——
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f Lo : CITY OF PORTERVILLE
) STORM DRAIN MASTER PLAN
' SUMMARY INFORMAT]ON

LINDA VISTA STORM DRAIN SYSTEM

Using & Hanniné formula n= 0.013

REACE (CFS) YR PIPE (IN) PIPE (IN) F7) per 7 CosT TYPE

“! PIPE DESIGN Q@ EXST‘G NEW OR //° LENGTH COosT TOTAL CONSTRUCT ION
(FY

a Dro1 1.21 2 18 200 §54.65 $11,330  NEW CONST.
Dro2 2.82 2 18 1320 $56.65 $74,778  NEW CONST.

I Droi L.07 2 18 560 $56.65 837,389  NEW CONST.

[ i Dros £.97 2 21, 1100 $61.18 $67,300  NEW CONST.
| Dros 6.93 2 21 200 $61.18 $12,236  NEW CONST.

[ r Dro7 3.33 2 18 1000 $56.65 $56,650  NEW CONST.
’ _ Dro8 7.06 2 18 950 $564.65 $53,818  NEW CONST.
1} Dro9 7.06 2 18 1000 $56.65 $56,650 NEW CONST.

[ [ Dri0 4.57 2 18 1100 556.65 | 562,315  NEW CONST.
s Dr1T 14.20 2 18 350 $56.65 $19,828  NEW CONST.
| Dri2  14.30 2 18 350 $54.65 519,828  NEW CDNST.
Dr13 55.73 10 33 500 $95.3% $48,153  NEW CONST.

Dr14  62.68 10 L2 2000 $122.35 244,728  NEW CONST.

1 Dr15  30.86 10 21 1400 $61.18 $85,655  NEW CONST.
T Drié 39.78 10 27 670 $74.78 $50,101  NEW CONST.

| | - Dr17  44.51 10 33 100 $96.31 59,631  NEW CONST.
Lo Dr18 47.48 10 30 £50 $88.11 855,970  NEW CONST.
] ‘ Dr1® 121.69 10 4 800 $135.96 $108,768  NEW CONST.

...............................................................................




CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
-SUMMARY INFORMATION

MAIN STORM DRAIN SYSTEM

Using & Manning formule n= 0.013
PIPE DESIGN Q@ EXST’G NEW DR // LENGTH COST TOTAL
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per F7 COST

2 18 900 556.65 $50,985
Nr02 5.21 2 1 1400 s$51.18 $B5,655
2 . 21 300 s61.18 $18,355
2 18 300 856.68 $16,995

CONSTRUCT1OK
TYPE

NEW CONST.
NEW CONST.
NEW CONST,
NEW CONST.



| CITY OF PORTERVILLE
' Y . STORM DRAIN MASTER PLAN

SUMMARY INFORMATION

I j -

MORTON STORM DRAIN SYSTEM

Using a Manning formula n= 0.013
PIPE DESIGN Q@ EXST'G NEW OR // LENGTH COST TOTAL CONSTRUCTION
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per T COST TYPE
Er03 12.85 10 27 1710 $74.78  $127,870  NEW CONST.
Erps 24.21 10 30 24 1250 $66.85 S90,243 PARALLEL PIPE
ErQ7 26.97 10 36 18 660 $56.65 $37,38% PARALLEL PIPE
ErQo 0.856 10 . 18 850 55&.65 $48,153 NEW CONST.

$303,655

4_:"“,1




* CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION

NORTH GRAND STORM DRAIN SYSTEM

R

Using & Manning for)mula n= 0.013
PIPE DESIGN Q@ EXST'G NEW OR // LENGTH CosT - TOTAL CONSTRUCTION
REACK (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COST TYPE
Rr01 6.07 2 18 700 $56.545 $39,655 NEW CONST.
Rr02 28.17 10 30 1000 s86.11 $856,108  NEW CONST.
Rr03 28.17 10 30 700 586.11 360,276  NEW CONST.
Rr04 29.46 10 30. 750 386.1% 364,581 NEW CONST.
Rr05 30.80 10 30 50 s$854.11 54,305  NEW CONST.
Rr06  34.50 10 36 £50 3706.50 569,226  NEW CONST.
Rr07 41.72 10 36 100 $106.50 $10,650  NEW CONST.
KrO01 7.52 10 21 660 $461.18 540,380  NEW CONST.
Kr02 5.75 2 24 660 $66.85 S44,119  NEW CONST.
Kro9 0.75 2 18 660 $56.65 $37,389  NEW CONST.
Kr18 1.16 2 18 1350 $56.65 $76,478  NEW CONST.
Kri9 1.49 2 18 1800 3$56.65 $101,970  NEW CONST.
Kr2t 2.85 2 18 100 $56.65 $5,665  NEW CONST.
Cr01a 2.58 2 18 1320 $56.65 $74,778  NEW CONST.
Cr02 - 5.65 2 18 1320 $56.65 $74,778  NEW CONST.
cro3 8.09 2 18 100 $56.65 $5,665  NEW CONST.
5796,023



| AR CITY OF PDRTERVILLE
i ’ : STORM DRAIN HASTER PLAN
- SUMMARY TNFORMATION

[@ OAK & PORTER SLOUGH WEST STORM DRAIN SYSTEMS
; .

lf : Using a Manning formula n= 0.013
r1§ PIPE DESIGN Q EXST'G NEW OR // LENGTH COoSsT TOTAL CONSTRUCTION

’ REACKR (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COSsT TYPE
] or01  1.51 2 18 150 $56.65  SB8,498  NEZW CONST
or02  3.07 2 18 250 $56.65  S14.165  NEW CONST
Bk or2é  4.94 2 2 300 S61.18  $15.355  NEW CONST
[ or2s  5.90 2 21 1320 $61.18  S80,750  NZW CONST.
- or2é  5.88 2 21 1320 $61.18  S80.760  NEW CONST.

‘ or28  5.04 2 21 500 S$61.18  $30.591  NZW CONST.
58 or38  3.21 2 18 820 $56.65 546,455  NEW CONST.
I Ur21 0.18 2 18 2100 S56.65 S118,95  NEW CONST. .

b DR seese | B11B,965 NEW CONST. .
¥ $398,544 e
[f j
i
i -
|
i
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CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION
OLIVE WEST STORM DRAIN SYSTEM

Using a Manning formula n=

PiPE DESIGN 0O EXST/G NEW OR // LENGTH  COST
RZEACH (CFS) YR PIPE (IN) PIPE (IN) (FT)  per FT
wri0  32.468 10 36 3D 900 $B6.11
wril  35.92 10 36 36 660 5106.50
wri2  40.92 10 36 42 660 $122.36
wri3  45.80 10 . 36 42 2350 $122.36
Wri4 45,80 10 42 38 1500 $106.50

0.013
TOTAL CONSTRUCTION
cosY TYPE

$77,497 PARALLEL PIPE
570,291 PARALLEL PIPE
$80,760 PARALLEL PIPE
$287,555 PARALLEL PIPE
$15%,753 PARALLEL PIPE



CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY 1NFORMATIDN

PORTER SLOUGE STORK DRAIN SYSTEM

Using a Manning formulz n= 0.013
PIPE  DESIGN 0 EXST’G NEW OR // LENGTH COsST TOTAL CONSTRUCTION
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT3 per T COST TYPE

Pr0l 2.77 10 12 18 800 856.65 $45,320 PARALLEL PIPE
Pri2 0.93 10 12 18 920 $£56.85 $52,118 PARALLEL PIPE
Pro3 4.23 10 i2 18 1300 $56.65 573,645 PARALLEL PIPE
Prod 2.72 10 12 18 600 £56.65 533,990 PARALLEL PIPE
Pr05 8.33 10 15 21 860 $561.18 $40,380 PARALLEL PIPE
Proé 9.06 10 15 21 560 $51.18 540,380 PARALLEL PIPE
Pr07  10.36 10 15 21 700 $61.18 542,827 PARALLEL PIPE
Pro8  20.40 10 18 30 650 s86.11 $56,831 PARALLEL PIPE
Pr0?  28.12 10 18 30 1320 $84.11  $113,663 PARALLEL PIPE
Pr10 28.27 10 18 30 550 $86.11 $47,359 PARALLEL PIPE
Mro7a 29.61 10 30 100 $86.11 $8,611 NEW CONST.

Mr07b 30.01 10 30 400 $86.11 $34,443  NEW CONST.



CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION

RIVER RANCH STORM DRAIN SYSTEM

Using a Manning formula n= 0.013
PIPE DESIGN Q@ EXST'G NEW OR // LENGTH COST TOTAL CONSTRUCTION
RZACH. (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COST TYPE
Sr0iz  2.20 2 18 L50 S$56.65 $25,493  NEW CONST.
Sr05s 2.7¢ 2 18 400 856.65 $22,660 NEW CONST.
SF05b  2.79 2 18 200 854.65 $71,330 NEW CONST.
Sr07a  0.16 2 18 540 $56.65 S30,591 NEW CONST.
Sr28 0.28 2 18 750 $56.65 $42,488 NEW CONST.
Srog 0.16 2 18 1000 $56.65 $56,650 NEW CONST.
Sr26 0.40 2 18 " 1000 $56.65 - 356,650 NEW CONST.
sr21 .96 2 18 400 S$56.65 $22,660 NEW CONST.
sr22 0.12 2 18 150 $56.65 $8,498  NEW CONST.
Sr23 0.35 2 18 1320 $56.65 $74,778 NEW CONST.
Sr24 0.4% 2 18 660 $56.65 $37,389 NEW CONST.
sr25 0.67 2 18 660 $56.65 $37,389 NEW CONST.
Sr26 0.81 2 18 200 S$355.545 $11,330 NEW CONST.
Sr27 0.48 2 18 200 $56.65 $11,330 NEW CONST.

$449,235



P CITY OF PORTERVILLE
rr STORM DRAIN MASTER PLAN
i ‘ SUMMARY INFORMATION

ROCKY HILL STORM DRAIN SYSTEM

[ \ ' Using a Manning formula n= 0.013
| H PIPE DESIGN 0 EXST’G NEW OR // LENGTH CosT TOTAL CONSTRUCTION
5 REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT CoST TYPE
e s s S S
f | 1ro: 12.97 2 DiTCH 1320 $4.53 55,982  NEW CONST.
: 1rD5  61.83 2 DITCH 660  $4.53 $2,991  NEW CONST.
' ir06  1.00 2 18 1320 S56.65  S74.778  NEW CORST.
1 [ 1107 4.56 2 18 200 '$56.65  $11.330  NEW CONST.
, 1709 1.76 2 18 100 $56.65 35,665  NEW CONST.
; 110 6.98 2 18 50 S56.55 $2,853  NEW CONST.
It 1r11 1.00 2 18 600 $56.65  $33,990  NEW CONST.
P 1r12 2.28 2 18 900 S$56.45  S50,985  NEW COMST.
. 3 461 2 18 250 $56.65  $14,163  NEW CONST.
e ris 4.61 2 18 660 $56.65  $37,389  NEW CONST.
5 1r15 6.73 2 18 200 S56.65 511,330 NEW CONST.
| irié 6.73 2 24 650 $66.85  $43,451  NEW CONST.
H 117 B8.67 2 21 21 350 $61.18  $21,414 PARALLEL PIPE
- 18 9.22 2 21 18 50 $55.645 $2,833 PARALLEL PIPE
7 1r19  4.20 2 18 1000 S56.65  $56,650  NEW CONST.
| L 1r21  12.90 2 21 100 $61.18  $6.118  NEW CONST.
l } $381,900




CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION
TULE RIVER SOUTH STORM DRAIN SYSTEM
Using a Manning formula n=

PIPE DESIGN C EXST’G NEW OR // LENGTH CesT
REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FY

Jr2é 7.57 10 21 1000 s$61.18
Jr27a 11.63 10 4 660 $6£.85
Jr2ga 7.62 10 24 450 $66.85
Jr29  28.98 10 30 1320 $86.11
Jr30 13.98 10 27 1320 574.78
Jr31 14.16 10 27 550 3$74.78
Jriza 0.77 2 18 1100 $56.65
Jriba  3.14 2 18 230 $56.65
dr15a  3.16 2 18 30 $56.65
Qr03 6.14 10 18 18 110 $56.65
or04  12.42 10 24 18 205 $56.65
Qr07  28.27 10 36 21 825 $61.18
or08  34.63 10 36 27 775 S$74L.78
Qer09  37.52 10 36 33 75 $96.31
Qrié  19.56 10 .27 900 $74.78
ar1é 0.73 2 18 1000 $56.65
arz20 2.84 10 18 1100 $56.65
Qr21i 0.31 2 18 600 $56.65
Qr25 4.98 10 18 180 8$56.65
Qrz7 7.28 10 ~18 250 $56.65

......................................................................

........................................................

$98,707
$41,128
562,315
$13,030
31,700
$6,232
$11,613
$50,475
$57,953
87,223
$67,300
$56,650
$62,315
$33, 990
$10, 197
$14,163

CONSTRUCTION

NEW

CONST.

PARALLEL PIPE
PARALLEL PIPE
PARALLEL PIPE
PARALLEL PIPE
PARALLEL PIPE

NEW
NEW

CONST.
CONST.
CONST. "~
CONST.
CONST.
CONST.

........................

20
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! N CITY OF PORTERVILLE
P _ STORM DRAIN MASTER PLAN
[ SUMMARY INFORMATION
Ly " UNION STORM DRAIN SYSTEM
rl' }: Using a Manning formula n= 0.013
; L; PIPE DESIGN @ EXST/G  NEW OR // LENGTH COST  TOTAL  CONSTRUCTION
i | REACK (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT  COST TYPE
| O SR S TS S S S LA
S Ir11 5.45 10 18 18 35D S56.65  $19,828 PARALLEL PIPE
Py Ir12  8.76 10 18 18 1100 S$56.65 562,315 PARALLEL PIPE
i Ir13 10.63 10 18 21 700 S61.18  $42,B27 PARALLEL PIPE
1\}, ' $124,970
et b b e U
s
b
1
i
o
! i},’
] |
i
i
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CITY OF PORTERVILLE
STORM DRAIN MASTER PLAN
SUMMARY INFORMATION

ZALUD STORM DRAIN SYSTEM

CONSTRUCTION

NEW CONST.
NEW CONST. .
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST,
NEW COMST.
NEW CONST.
NEW CONST.
NEW CONST,
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
NEW CONST.
PARALLEL PIPE
PARALLEL PIPE
PARALLEL. PIPE
PARALLEL PIPE
NEW CONST.
PARALLEL PIPE
PARALLEL PIPE
PARALLEL PIPE
MEW CONST.

Using a2 Manning formula n= 0.013

PIPE DESIGN 0 EXST'G NEW OR // LENGTH COsT TOTAL

REACH (CFS) YR PIPE (IN) PIPE (IN) (FT) per FT COST
L0l 68.96 2 42 1320 $122.36 $161,520
Lr02 71.27 2 48 660 $135.96 S89,734
Lr0s  71.73 2 42 1320 $122.36 $161,520
Lr04 72.57 2 48 660 $135.96 389,734
Lr05 6.05 2 18 700 $554.645 539,655
Lros 77.91 2 42 300 5122.36 $36,709
Lr07 15.71 2 21 1320 $61.18 £80,740
Lr0o8 18.81 2 27 1000 5$74.78 574,778
Lr09 18.81 2 24 500 s$66.85 $33,424
or01 1.66 2 18 460 S$56.65 $26,059
©9rp2 1.66 2 18 300 S$56.65 $16,995
9rd3 0.69 2 18 50 $56.65 $2,833
orod 2.08 2 18 80 5$54.65 54,532
3rD1 9.61 10 27 212 $74.78 $15,853
3r02 1.63 2 18 100 s$56.65 5,665
2r01 1.98 2 18 1320 $56.65 $74,778
2r02 3.34 2 18 330 356.645 518,695
2ro3 3.36 2 18 330 $56.65 $18,695
2roé 1.51 2 18 660 $56.65 $37,389
4p0& 1.00 2 18 330 $56.65 518,695
4p05 2.63 2 18 1320 '$56.65 874,778
4pD6 29.38 10 42 717 $122.3% $87,735
Lr11 1.90 2 18 1320 $56.65 $74,778
Lri2 L.43 2 18 800 $56.65 $45,320
4r0é 2.66 2 18 1320 $56.65 $74,778
4rQ07 5.90 10 24 50 $66.85 $3,342
7r09 7.49 10 27 400 $74.78 329,911
2p07 33.54 10 24 36 1115 $106.50 $118,750
Zp08 51.36 10 42 33 484 $96.31 346,612
. 2p11 61.68 10 42 42 1325 $122.36 $162,132
2p13  -13.41 10 12 21 780 S$61.18 47,722
2pl4 13.41 10 . 33 300 5$96.31 $28,892
Zp13 61.68 10 42 48 110 $136 514,956
Z2p1é 98.75 10 42 60 100 164.285 $16,429
2r03 4. 47 10 12 18 250 56.65 14162.5
Zr05 13.10 10 27 800 875 559,822
$1,908, 140
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