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SEWER SERVICE AREAS

As shown in Figure 3, Service Area Map, the developable portion of the Study
Area has been divided into four Service Areas, as follows:

Service Area A is comprised of approximately 1.3 square miles of the
Study Area lying to the north of Kimball Avenue. It is bounded to the north
by Merrill Avenue, on the east by Carpenter Avenue and County Line, and
on the west by the Chino Airport. This Area will be serviced by proposed
collector sewers ftributary to the Kimball Interceptor Trunk Sewer

Gmund surface in Service Area A is well above the 566-foot elevation and
thus outside the limit of the Prado Dam's impoundment area.

The Kimball Interceptor Trunk Sewer is an existing gravity sewer pipeline
that extends easterly along Kimball Avenue from RP-5 to Hellman
Avenue, then runs northeast along the County Line to Archibald Avenue,
thence extends north in Archibald Avenue as the City of Ontario's Eastern
Trunk Sewer and IEUA's RP-1/RP-5 By-pass Sewer. It is tabled to
convey flows from City of Chino areas lying to the north of Kimball
Avenue, City of Ontario’s New Model Colony, and to by-pass flows from
IEUA’s Reclamation Plant No. 1 (RP-1) to RP-5. RP-1 is located in the
City of Ontario (at 2662 East Walnut Avenue) and services portion of
IEUA’s Service Area north of State Route 60.

The Kimball Interceptor Trunk Sewer has the capacity to convey flows
generated from its tributary watershed and RP-1/RP-5 By-pass flows, for
the built-out condition. In the interim this sewer has excess capacity and
can be utilized to convey flows from areas south of Kimball Avenue, if
needed to accommodate sequencing of piece-meal development verses
scheduling of implementation of downstream master planned facilities.

Service Area B is the portion of the Study Area between Kimball Avenue
and Pine Avenue, bounded by Hellman Avenue in the east and El Prado
Road in the west. This Service Area is comprised of an approximately 3.4
square mile area that will be tributary to IEUA's RP-2 Regional Pumping
Facility via a gravity trunk sewer along Pine Avenue (proposed Pine
Avenue Trunk Sewer), as recommended in the LD King Study.

Except for the sewer sizes in Pine Avenue west of Cucamonga
Avenue/Mill Creek Road (see Service Area C), sizes, alignments and flow
rates for the master planned backbone facilities for Service Area B are
based on the LD King Study.

Page 6 Bureau Veritas North America, Inc.
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SEWER MASTER PLAN UPDATE REPOR Subareas I and 2

Service Area C is comprised of an area of approximately 1.2 square miles
lying to the south of Pine Avenue, and bounded by Chine Corona Road to
the south, Cucamonga Avenue/Mill Creek Road to the west, and by the
Riverside County Line to the east. As recommended in the LD King
Study, this area will be serviced by the proposed gravity sewer lines which
will convey flows to the proposed Chino Corona Road Sewer Lift Station to
be located at the northeast corner of Chino Corona Road and Cucamonga
Avenue/Mill Creek Road.

There are two alternatives for the conveyance of flows from Corona Chino
Road Lift Station to RP-5, as follows:

* Alternative 1: As recommended in the LD King Study, flows
from Chino Corona Road Sewer Lift Station are to be pumped to
the existing Kimball Interceptor Trunk Sewer, in a 12-inch force-
main along Cucamonga Avenue/Mill Creek Road.

This is a viable solution if development in Service Area C is to
occur prior to the construction of the proposed trunk sewer in Pine
Avenue which is needed for the development in Service Area B.

* Alternative 2: Alternatively, flows from Chino Corona Road
Sewer Lift Station can be pumped to the future Pine Avenue Trunk
Sewer, which would convey the flows to RP-2 along with flows
generated in Service Area B.

This Alternative would increase the sizes for a portion of the
proposed Pine Avenue Trunk Sewer, but would eliminate the need
to construct the force-main between Pine Avenue and Kimball
Avenue.

Comparison of preliminary construction cost estimates for the impacted
portion of the proposed Pine Avenue Trunk Sewer and the proposed
force-main under the two alternatives has been summarized in Table
7, included in the Cost Estimates Section of this report. Based on this
evaluation, Alternative 2 is the most cost effective option.

Service Area D is comprised of approximately 0.3 square miles of the
Study Area lying to the south of Chino Corona Road and east of
Cucamonga Road, proposed for residential and open space development
as the Edgewater Development. A significant portion of Service Area D is
below the 566-foot “High Water Elevation” of the Prado Flood Control
Basin.

Page 8 Bureau Veritas North America, Inc.
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The Edgewater Development will be serviced by local collection systems
accompanying two lift stations as described per Huitt-Zollars' updated
report for Edgewater Development, dated March 2007. The local Lift
Stations will convey flows to the Chino Corona Road Sewer Lift Station.

At build-out condition of the Land Use Plan, approximately twenty percent
(20%) of the projected average daily flows tributary to Chino Corona Road
Sewer Lift Station will be generated by the Edgewater Development and
eighty percent (80%) by Service Area C.

Page 8 Bureau Veritas North America, Inc.
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FLOW PROJECTIONS

Based on a review of unit wastewater flow generation factors used in the City of
Chino’s Sewer Master Plan, and those used by neighboring cities and by the
Inland Empire Utilities Agency, the following factors were used for the
development of average sewer flows generated within the Study Area.

Flow projections for the Residential Land Uses are based on an average daily
flow generation of 80 gallons per day per person.. The average estimated density
in the study area is approximately 3.4 persons per dwelling unit (DU), based on
The Preserve Specific Plan dated March 2003.

Projected average daily flows in gallons per day per gross acre (gpd/acre) for
each Land Use type are as follows:

Residential Average Average Daily
Land Use Type DUs/acre Flows Rate
Estate 2 536 gpd/acre
Low Density 5.25 1,412 gpd/acre
Medium Density: 9 2,395 gpd/acre
High Density: 18.5 3,642 gpd/acre
Commercial: 2,500 gpd/acre

Offices: 2,000 gpd/acre.

Industrial (Light): 1,000 gpd/acre

Public Facilities: Institutional: 2500 gpd/acre

Airport; 1000 gpd/acre

Open Space: Recreational: 100 gpd/acre
Natural: 0

Agricultural: 1,000 gpd/acre (to account for some future change in land
use)

A breakdown of acreage for each Land Use type, and flow projections at build-
out conditions have been summarized in Table 1 for Service Area A; and in Table
2 for Service Areas B, C, and D. Flow rates and facility sizes for Service Area B
are based on the L.D. King Study report.

Page 10 Bureau Veritas North America, Inc.
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SEWER MASTER PLAN UPDATE REPORT Subareas I and 2

DESIGN CRITERIA

Average flows were routed in the proposed sewer facilities. The proposed

backbone facilities’ sizes are based on tributary peak dry weather flows using the

peaking factor formula developed in the City of Chino's Sewer Master Plan: \
Dry Weather Peaking Factor (DWPF) = 1.95 x (Average Flow [in cfs]) %%
Peak Dry Weather Flow = (DWPF) x (Average Flow)

Hydraulic criteria for sizing of pipes is based on Manning's Equation with a
Manning's Coefficient n = 0.013.

Pipe material for gravity sewer: Extra Strength Vitrified Clay Pipe with
rubber gaskets.
Minimum velocity in gravity sewer: 2 feet per second
Minimum slopes:  For 6-inch diameter pipe 0.0100
(gravity sewers) For 8-inch diameter pipe 0.0040
For 10-inch diameter pipe 0.0030
For 12-inch diameter pipe 0.0024
For 15-inch diameter pipe 0.0017
For 18-inch diameter pipe 0.0014
For 21-inch diameter pipe 0.0011
For 24-inch diameter pipe 0.0010
For 27-inch diameter pipe 0.0010

Maximum ratio of flow depth to pipe diameter (d/D ratio) for peak flows in gravity
sewer is as follows:

0.50 for pipe diameter less than 12 inches.
0.67 for pipe diameter equal to 12 inches.
0.75 for pipe diameter greater than 12 inches.

Sewer systems in the impoundment areas should be designed as sealed
systems to mitigate the potential of high inflow and infiltration into the sewer
system. All manhole covers and clean-out covers with elevations lower than 566
feet should have bolted covers with pressure plated assemblies. All sewer
structures including wet wells, junction structures, flow splitters and manholes
that extend below the 566-foot elevation shall be plastic lined, and include water-
stops at all construction and expansion joints.

Page 13 Bureau Veritas North America, Inc.
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Summary of hydraulic parameters for the recommended sewer reaches within
Service Area A is included in Table 3, and for Service Areas C and D in Table 4.
Table 5 summarizes the hydraulic parameters for the Pine Avenue Trunk Sewer,
from Cucamonga Avenue/Mill Creek Road to IEUA's Pumping Facility at RP-2,

BACKBONE FACILITIES

Proposed backbone facilities for the built-out condition of the Study Area are
shown in Figure 4, Facilities Map. Sizes and alignments for the recommended
facilities are for master planning purposes, based on preliminary evaluation of the
Study Area. Final design of the proposed facilities should incorporate design
details and phasing of the future developments and other infrastructure.

Proposed 8-inch sewers shown on the map are for planning purposes. Sewers
with less than 10-inch diameter are not considered to be master planned
backbone facilities.

e e e S T —
Page 14 Bureau Veritas North America, Inc.
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SEWER MASTER PLAN UPDATE REPORT Subareas | and 2

COST ESTIMATES

Estimates for construction and project costs have been developed for each reach
of sewer shown on the Facilities Map, as summarized in Table 6.

Proposed B-inch diameter sewers shown on the Facilities Map are for planning
purposes only. The costs associated with 8-inch diameter sewers has not been
included in the cost estimates summarized in Table 6, since construction of 8-
inch diameter sewers will be the responsibility of the developers.

The construction cost estimates are based on an ENR Construction Cost Index
of 7,865, and incorporate a contingency of 20%. The capital costs include 10%
of construction costs for engineering and administration.

Page 18 Bureau Veritas North America, Inc.
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TABLE 6

COST ESTIMATES
REACH SIZE LENGTH UNIT CONSTRUCTION ENGR/ I TOTAL CAPITAL
NO. firs) (feat) COSTS COSTS ADMIN COSTS
7 10 1100 $179 $196,900 $19,690 $216,590
8 12 1070 $198 $211,860 $21,186 $233,046
10 12 450 $198 $89,100 $8,910 $98,010
12 12 1230 3198 $243,540 $24,354 $267,804
13 10 1350 $179 $241,650 $24,165 $265,815
14 12 960 $198 $190,080 $19,008 $209,088
16 15 1320 $225 $297.,000 $29,700 $326,700
18 15 1340 $225 $301,500 $30,150 $331.650
22 15 BOO. $225 $180,000 $18,000 $198,000
38° 15 800 $250 $200,000 $20,000 $220,000
26 10 1410 $179 $252,390 $25,239 $277.629
30 12 1330 $198 $263,340 $26,334 $289,674
33 18 1330 $254 $337,820 $33,782 $371,602
35 18 1570 $254 $398,780 $30,878 $438,658
37* 21 1030 $311 $338,990 $33,899 $372,889
39* 24 1360 $345 $469,200 $46,920 $516,120
41° 24 1450 $345 $500,250 $50,025 $550,275
45 10 1360 $179 $243,440 $24,344 $267,784
48* 12 845 $223 $188,435 $18,844 $207,279
49* 12 1555 $223 $346,765 $34,677 $381,442
50" 24 700 $345 $241,500 $24,150 $265,650
51* 24 990 $345 $341,550 $34,155 $375,705
54 10 1430 $179 $255,970 $25,597 $281,567
55° 12 848 $223 $189,104 $18,910 $208,014
57" 15 2060 $250 $515,000 $51,500 $566,500
62" 12 847 $223 $188,881 $18,888 $207.769
63" 12 1357 $223 $302,611 $30,261 $332,872
58" 27 1430 $379 $541,970 $54,197 $596,167
61" 27 3860 $379 $1,462,940 | $146,294 $1,609,234
137 10 770 $179 $137.830 $13,783 $151.613
133* 10 1730 $204 $352,920 $35,292 $388.212
132° 12 920 $223 $205,160 $20,516 $225,676
136* 10 1780 $204 $363,120 $36,312 $399,432
131* 15 1500 $250 $375,000 $37,500 $412,500
130" 18 1400 $279 $390,600 $39,060 $429,660
129* 15 2230 $250 $557,500 $55,750 $613,250
140* 12 390 $223 $86,970 $8,697 $95,667
124 12 1580 $198 $312,840 $31,284 $344,124
125 12 1310 $198 $259,380 $25,938 $285,318
154 10 1380 $179 $247,020 $24,702 $271,722
155 12 1620 $198 $320,760 $32,076 $352,836
200 12 4000 $180 $720,000 $72,000 $792,000
PS LS $3,000,000 | $500,000 $3,500,000
TOTALS 57852 $ 16,859,666 | $ 1,885,967 | § 18,745,633

" - pipes below 566' contour
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STORM DRAIN MASTER PIAN UPDATE City of Chine — Subarea 2

STORM DRAIN MASTER PLAN
UPDATE REPORT.

CITY QF CHINGO - SUBAREA 2
CHINO AGRICULTURAL PRESERVT

INTRODUCTION

This report is an update of the City ol Chino's Master Plan of Drainage for
Subarea 2 - Chino Agricultural Preserve Area, prepared by Berryman and
Henigar dated October 2003. This Update Report incorporates the following:

« The proposed Edgewater Development, an approximately 272 acres
residential and open space development proposed in Subarea 2 at the
south east comer of Chino Corona Road and Cucamonga Avenue.

« Revisions to Master Plan Drainage Basins "B", "D" and “J", as included in
the Amendment to Master Plan of Drainage for Subarea 2. prepared by
L.D. King, dated July 8, 2004 The Amendment was approved by the
City on September 04, 2004

This Update Report presents preliminary sizes, alignmenis and cost estimates for
recommended backbone drainage facilities required to suppont full built-out
condition of the Study Area. Recommendations included herein are for master
planning purposes only. Specific Plans, detailed drainage studies and final
design of specific development projects could modify the recommendations of
this study

STUDY AREA

As shown in Figure 1, the Study Area is located in the southwest cermer of the
County of San Bernardino, and is bounded by Euclid Avenue in the City of Chino
to the wesl, Kimball Avenue and Merrill Avenue to the north, Hellman Avenue to
the east, and Riverside County Line through Prado Regional Park to the south.

The Study Area encompasses approximately B.8 square miles of agricultural and
open space property adjacen! to Cucamonga Creek Channel, and upstream of
the U.S. Army Corp of Engineers’ Prado Flood Control Basin. The ground
surface in this area generally slopes from north to south, with over hall
(approximately 4.5 square miles) the Study Area lying below the existing 566
High Water Elevation of the Prado Basin.

Page 1 Bureau Veritas North America, Inc.
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STORM DRAIN MASTER PLAN UPDATE City of Chino - Sibarea 2

Portion of the Study Area thal is below the 566-foot elevation is presently within
the impoundment area of the Prado Dam, and therefore can potential be flooded
with ponding stormwater during major storm events, However, on-site re-grading
of luture projects, such as the Edgewaler Development, can modify the
impoundment area as long as any impacts to the downstream areas or to the
Prado Basin, resulting from the re-grading, are miligated as a pan of the project

LAND USE

The sludy is based on ultimate built-out condition of the approved land use plan
shown in Figure 2, Land Use Map

HYDROLOGIC CRITERIA

This master plan study has been prepared in conformance with the hydrological
procedures and standards set forth in the San Bemardino County Hydrology
Manual, 1986 Revision.

Based on the size ol each tributary drainage area, the Rational Method or the
Unit Hydrograph method was used lo calculate the peak runoff al each
concentrahon node The 100 year frequency storm events were used to
determing design peak flows for sizing drainage facilities,

Surface characteristics of pervious areas were based on ultimate development
(built-out according to land use maps), having good urban covers (well
landscaped), and an average antecedent moisture condition (AMC) I

Paint rainfall data was based on the Isohyetal Maps for Valley Areas, as provided
in San Bemardino County Hydrology Manual,

HYDRAULIC CRITERIA

The hydraulic criteria outlined in this section are to be used as a guide lo be
followed for the final design of storm drain facilities in the Study Area. This
criteria has been used lo the extent applicable in this master plan study

1. Hydraulic calculations shall be in accordance with “Los Angeles County
Flood Control District Design Manual, Hydraulic”, dated March 1982

2. Closed conduits may be designed as flowing full and may be allowed to
flow under pressure if the hydraulic grade line is sufficiently below the
ground surface to intercep! flows with a minimum freeboard at the calch
basin of six {6) inches below the gutter flow lines.

Page 3 Bureau Veritas North America, Inc.
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STORM DRAIN MASTER PLAN UPDATE Crey of Chiro — Subarea 2

Design velocities in the mainline storm drain conduits shall not exceed
forty (40) feet per second (fps). For velocities from twenty (20) to thirty
(30) fps, the minimum concrete cover over the seinforcing steel in the pipe
shall be one-halt (1/2) inch grealer than the normal cover (1 1/2 nches
minimum). For velocities from thirty (30) to forty (40) fps, the minimum
concrete cover aver the reinforcing steel in the pipe shall be one (1) inch
greater than the normal cover (2 inches minimum)

Minimum spacing between manholes shall be follows:

a For conduit thirty (30) inches or smaller, manholes shall be spaced
at intervals ol approximately three hundred (300) feet, Where the
proposed pipe is less than thirty (30) inches in diameter and the
horizontal alignment has numerous bends or angle points, the
manhole spacing shall be reduced to approximately two hundred
(200} feet.

b For conduit diameter greater than thifty (30) inches but smaller than
forty five (45) inches, manholes shall be spaced al intervals of
approximately four hundred (400) feet

c For conduit diameter forty-five (45) inches or larger, manholes shall
be spaced at maximum intervals of five hundred (500) feet.

Pressure manhole shaft and pressure frame and cover shall be used
whenever the design water surface (Hydraulic Grade Line) in the storm
drain is at or above the finish ground elevation

Covers, lids, and grates for all drainage structures including manholes,
junction structures, transitions siructures and calch basins, at elevations
below 566 feat shall be securely bolted 1o their frames

The minimum diameter of mainlines and lateral drains shall be 24 inches,
and catch basin connector pipe shall be eighteen (18) inches. In cases
where the pipe may carny significant amounts of debris. the minimum
diameter of mainline pipes shall be thirty-six (36) inches.

Minimum slope for mainline storm drains shall be 0.1%, and 0.3% for
connector pipes. In cases where the pipe may carry significant amounts
of debris, the minimum slope shall be 0.3%.

For storm drains that outlet into earthen channels, outlet structures shall
be provided to prevent erosion and property damage. Velocity of flow at

Fage 5 Bureat Veritas North America, Inc.




STORM DRAIN MASTER PLAN UPDATE Ciey of Ching — Subarea 2

the outlet should equal as closely as possible with the existing channel
valocity. When the discharge velocity is low or sub-critical, the outlet
structures shall consist of a headwall, wing-walls, and apron. When the
discharge velocily is high or supercritical, an appropriate energy dissipater
and bank protection structure shall be designed in the vicinity of the outlet

If development occurs in the upstream areas prior to construction of the
downslream storm drain facilities, local detention basin(s) should be
implemented to handle the additional flows generated from such
developmenl. The detention basins shall be designed to retard the
discharge frem the developing property to less than 80% of the peak flows
calculated for pre-development conditions, and remain operational until
the downstream storm drain facilities are fully constructed

OFF-SITE FLOWS

Storm water runoff from the City of Ontano enters the Study Area from the north.
Ultimate 100-year storm runoff hydrographs for Ontario’s master planned starm
drains, per Onlano's Master Plan of Drainage for New Model Colony prepared by
L.D. King, Inc, have been incorporated in this study for conveyance lo
downstream regional drainage facilities. Ontano's master planned storm drains
anter the Study Area at three locations as follows:

—_— e — =

LINE "A™ A 14'(wide) x 8 (high) RC Box storm drain is proposed 1o enter
the Study Area at the intersection of Merrill Avenue and Baker Avenue,
conveying storm runoff from approximately 1,362 acres with a peak flow of
1,620 cfs.

LINE “J™ A 108" RCP storm drain in Grove Avenue, with a 72" RCP lateral
storm drain in Merrill Avenue, is proposed to drain lo the existing 10'(wide)
x B'(high) TEC Grove Avenue Storm Drain Channel. This storm drain
system will have a peak design How of 1,227 cfs as it enters the Study
Area, with a tributary drainage area of approximately 850 acres

LINE "I": A 10'(wide) x 8'(high) RC Box storm drain in Merrill Avenue and
an 84" RCP storm drain in Euclid Avenue are proposed to confluerice and
drain to the existing Airport Channel along Euclid Avenue. This storm
drain system will have a peak design flow of 1,443 cfs as it enters the City
of Chino, with a tributary drainage area of approximately 1,840 acres. The
Airport Channel enters the Study Area at the intersection of Euclid Avenue
and Kimball Avenue with a peak flow of 1,84521 cfs and a tributary
drainage area of 2,277 acres.

Page 6 Bureau Veritas North America, Inc.
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the outlet should equal as closely as possible with the existing channel
velocity.  When the dischaige velocity is low or sub-critical, the outlet
structures shall consist of a headwall, wing-walls. and apron. When the
discharge velocity is high or supgrenitical. an appropriate energy dissipater
and bank protection structure shall be designed in the vicinity of the outlet

If development oecewrs in the upstream areas prior to construction of the
downstreamn storm drain faciliies, local detention basin{s) should be
implemented to handle the additonal flows generated from such
development. The detention basins shall be designed 1o retard the
discharge from the developing property to less than B0% of the peak flows
calculated tor pre-development conditions, and remain operational until
the downsiream storm drain facilities are lully constructed

OFF-SITE FLOWS

Storm water runoff from the City of Ontario enters the Study Area from the north
Ultimate 100-year storm runoff hydrographs for Ontario’s master planned storm
drains, per Ontario's Master Plan of Drainage for New Model Colony prepared by
L.D King. Inc., have been incorporated n this study for conveyance 1o
downstrearn regional drainage facilities Ontario’s master planned storm drains
enler the Study Area al three locations as follows

LINE “A™: A 14'(wide) x 8'(high) RC Box storm drain is proposed o enler
the Study Area al the intersection of Merrill Avenue and Baker Avenue
conveying storm runoff from approximately 1,362 acres with a peak flow ol
1.620 cis

LINE “J": A 108" RCP storm drain in Grove Avenue, with a 72" RCF lateral
storm drain in Merrill Avenue, is proposed to drain to the existing 10'(wide)
x B'thigh) TEC Grove Avenue Storm Drain Channel. This storm drain
system will have a peak design flow of 1.227 cfs as it enters the Study
Area, with a tributary drainage area of approximately 850 acres.

LINE “I": A 10'(wide} x 8'(high) RC Box storm drain in Merrill Avenue and
an 84" RCP storm drain in Euclid Avenue are proposed lo confluence and
drain lo the existing Airport Channel along Euclid Avenue.  This storm
drain system will have a peak design flow of 1,443 cfs as it enters the City
of Chino, with a tributary drainage area of approximately 1,840 acres. The
Airport Channel enters the Study Area at the intersection of Euclid Avenue
and Kimball Avenue with a peak flow of 1,84521 cfs and a tnbutary
drainage area of 2,277 acres.
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STORM DRAIN MASTER PIAN UPDATE City af Chine - Subarea 2

Line “A” will start at the terminus of Ontano's planned storm drain “"WALK-A1" at
Merrill Avenue, and run south in the proposed new alignment of Hellman Avenue
from Merrill Averue to Reminglon Avenue: thence tumn east along Remington
Avenue to the Cucamonga Creek Channel This storm drain system will convey
storm runoff from approximately 163 acres of Basin A, and runoff from
approximately 1, 362 acres of the City of Ontario's New Model Colony Basin A is
bounded by Merrill Avenue to the north, Chino City Limit Line to the easl,
Healigned Baker/Hellman Avenue to the wesl, and Remington Avenue to lhe
south,

LINE "B":

Line “B" will convey storm runoff from Drainage Basin B to the Prado Basin, as
shown in the Basin B Hydrology Map by L.D. King (included in Appendix A) The
Basin B is comprised of approximately 580 acres bounded by Hellman Avenue to
the east, Basin A and Merrill Avenue to the north, Walker Avenue and Baker
Avenue to the west. and Prado Basin o the south.

Line "B" 1s comprised of approximately 13,950 linear feet of 48 to 108 inch RCP
storm drain tolal Capital Cost of $10.93 million

LINE “C" and LINE “E":

Lines "C", and "E", as shown in Figure 5, are proposed storm drain systems
serving Drainage Basins C and E bounded by Kimball Avenue to the north, Baker
Avenue to the east, Pine Avenue to the south, and Cucamonga Avenue o the
west. These storm drain systems convey stormwater flows in Pine Avenue and
Bickmore Avenue to a watercourse in the Prado Basin,

Line "C" Is compnsed of approximately 7,430 feet of 48 inch RCP to 7'x7 RCB
and lateral storm drains with an estimated Project Capital Cost of $6 .75 million

Line “"E" is approximately 1,600 teet of 48 inch RCP storm drain in Bickmore
Avenue with an estimated Project Capital Cost of $0 81 million.

Page 10 Bureau Veritas North America, Inc.
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STORM DRAIN MASTER PIAN UPDATE City of Chino - Subarea 2

LINE “"D"and Line "J";

Storm Drain Lines “D" and *J" are based on the L.D. King Study serving Drainage
Basins D and J. as shown in the Hydrology Map by LD King, included in
Appendix A, Drainage Basins D and J are comprised of approximately 2,610
acre area bounded by Walker Avenue, Cucamonga Avenue and Rincon
Meadows Avenue (Basins B, C and E) to the east. Memll Avenue (City of
Ontaria) to the north, Basins H and | to the wes!, and Prado Basin to the south

Line "D is comprised of approximately 3,280 linear feet of 54-inch RCP storm
drain total Capital Cost of $1.73 million

Line “J " is an existing storm drain system thal begins at the Bickmore WQMP
Basin adjacent to the Prado Basin, and extends north-easterly as a 8'x 5' double
barrel RCB, and open trapezoidal channel to the Kimball Avenue Detention
Basins located at the southwest comer of Kimball Avenue and Mill Creek Road.
lhence extends north through the Chino Airport as 10'x 6’ double barrel RCB and
open trapezoidal channel to Merrill Avenue. thence north in Grove Avenue in the
City of Ontario.

LINE “F" and LINE “G"":

Storm Drain Lines “F" and “G", as shown in Figure 6, are storm drain systems
proposed to service the developable portions of the Study Area that lie to the
south of Pine Avenue and east of Cucamonga Avenue, including portions of the
proposed Edgewater Development. These storm drains convey tributary flows
southerly to the Prado Basin.

Line "F" is comprised ol approximately 8,700 feet of 42 to 84 inch RCP mainiine
and lateral storm drains with an estimated Project Capital Cost of $5 13 million

Line "G" is approximately 5200 fee! of 48 to 72 inch RCP storm drain in
Cucamonga Avenue with an estimated Project Capital Cost of $3.21 million for
City of Chino.

Page 12 Bureau Veritas North America, Inc.
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STORM DRAIN MASTER PILAN UPDATE Citv of Ching — Subarea 2

LINE "H":

Storm Drain Line "H", as shown in Figure 7 is an approximately 6,000 ieel, 78 to
102 inch diameter storm drain system in Pine Avenue. Bickmore Avenue and
Sultana Avenue, with an estimated lolal Capital Cost of $5 17 million for City of
Chino. Staring at Kimball Avenue, the proposed storm drain will run south in
Sultana Avenue 1o drain into the natural watercourse south of Pine Avenue, east
of Euclid Avenue. It is projected lo receive flows from an approximately 287-
acres area of Chino Airport and 308 acres from Drainage Basin H

UHE "I":

Drainage Basin “I" is presently served by an existing drain along Euclid Avenue
This drain is compnsed of an unimproved, under-capacity earthen ditch along the
easterly side of Euclid Avenue from Pine Avenue to Kimball Avenue, and an

improved trapezoidal earthen channel (Airport Channel) from Kimball Avenue to
Merrill Avenue

Three altemative options were evaluated for this drain.

Option 1. An improved earnhen trapezoidal channel, downstream from the
Airport Channel, from Kimball Avenue lo the natural watercourse south of Pine
Avenue, with RCB culvert crossings under Kimball Avenue, Bickmore Avenue
and Pine Avenue is the mosl cost effective and recommended option. Assuming
that the channel could be constructed within the 200-foot wide existing street
nght-of-way, the estimated Capital Cost for this Option is $2.45 million. The
estimated Capital Cost share for City of Chine and City of Ontario is $0.59 million
and $1.96 million, respectively

Option 2: A concrete-lined trapezoidal channel from the outlet south ot Pine
Avenue, to Merrill Avenue, with RCB crossings at Kimball Avenue, Bickmore
Avenue and Pine Avenue would have a Capital Cost estimate of $10.10 million

Option 3:  An underground RCB storm drain from the outlet south of Pine
Avenue to Mermill Avenue would have a lotal estimated Capital Cost of $1565
million

m

Page 14 Bureau Veritas North America, Inc.
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A e - —————— . —— cem——— = o

COST ESTIMATES

Presented in Appendix C is a defailed breakdown of tenstruction quantities and
capital costs for the recommended storm drain systems. Estimates for
construclion and project costs have been developed using February 2007
construction costs. based on ENR Construction Cost Index of 7.864.7 lor the
recommended storm drain facilities shown on the Basin Hydrology Maps

The Construction Cosls incorporate a contingency of 20% and the Capital Cosls
includes 10% of Construction Cosls for engineering and administration,

Page 16 Bureau Veritas North America, Inc.
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APPENDIX C

CAPITAL COST ESTIMATES



TABLE 1: CAPITAL COST ESTIMATE SUMMARY

STORM DRAIN MASTER PLAN UPDATE
CITY OF CHINO - SUBAREA 2

LINE. | CITY.OF CHING J51 T ar oA 1 APTAL TOET
- | camTalcosT | capnal cost | s _
0 | (] | ol

L 5 1R 302,000 | S DA 0G0
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g £ HGE 200 L B 200
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f % 1265 5 1 8788085 | % 2440 240
ToAcosT |5 svmmen]s  moman]s SIS 210




000 20E R L 3 DOOEoE R s = |S00 wlldvd Wi0L
DO0'05E 5 OO00°05C § | non'ose 5 {NINEYI 2OVNIVED 3TiM OF
LEE]-

D00°256 21 g DOOTEE Ee SIODOTEE AL S| 000'ZES L S| 000'DEERL £ | EL2 o009 |80 780 (K 0L ¥ (M) 01 | VONOIRYIND|3AY TidEan| v

1500 =001 L8004 [ 41s ) L]

1803 VLIEYS | 4500 W Ldv) T 1500 150D oL WOHS }
OIHYENG 40 AL GNIED 40 A0S | ES00 T lidvD Iviol | 1800 Tvi0l HOMNA 15800 LENODD JHLONIT 25 FO0N 3N
Z Y3HVENS - ONIHD 40 ALID - 31vadn NY1d H3LSYW NIVHO WHOLS

JLVINILSS LSOO TVLIdYD

2 38vL




) rasaEL | 5
L s | oon2 5 | 00008 g SHALDNHELS 131UN0
SR S| 5601 5 | OSE°0) S JEir [1.-7 e LI NG ra
5L OES cSlaersy 5| 0BEy20 g JEiy DEE o #] Bd
el Bl 5 | 267 e g | oZ2 vrr S |ELt [15= dJH o5 £Q 20
(0 M= £ L5 Sl oI iy S 1ELt [ef22 M 5 A W a
LAl P R s
[ 1 §|000E $ | 000nE $ AHNLINKLS L3N0
(X5 EES § | 0O%'gy S | oOn'cey s (88t 05 T0H 2P 'y a3
G 'Tis £ | D85 St s | 008 S5y $ 8Bt D i dJy oZF EJ | pa
i 5| DGE96 5 | DOO 696 {020 58 HOW HL X ML LIUNg £
€ S|99028) 35000028 S (208 > 08 .06 ia 5
) BT % | O685'SEl 5 |EBG O5E dioH 8 53 D
§|Usi 69 S|009:.80 51265 O0E | daH .08 i o
3|55 ra % | 082'5e0 $ |5%¢ 5 dlH By e 10 o
OO0 BZRDL g
L1 LA s | DOD°Z S| D002 < FHALDNHLS (3TN0
1 A £ | 085 < | DO9'54a; 1 ] S0 B0 LEnog g
L 3 5| OO LBs - [ 04 801 o8 &d
WY LAEE S| 000CA0E S 0D E 5 0osE 401H B LFi ] C |
LB § | 0gs ¥ 5 | D025k 3 6 dDd B8 ag L8
WP L Sloki'9bl S| iOYE $ OCE ddl & {8 EL
e 00s 3| 0B0Er 5| OOBOHF 5 008 dJd v ‘8 1]
Gl L8 $|0¥908 3| 0CF90E 5 50 doYd i 1 ] e
WIEED . 5| 595 ER 5| U055 5E6 $ |coa 0y dOH B v £EY
0 o 5| nig g $ | cosEeEs S |E6%s [aa] doid 82 g 2
Gl L6d SR AL FlOo5EeLl ) = 19K fai== T doH B 8 7 8
318 4 | u il
. Wy | 1505 | 1500 T o wWora |
) G » 1.
TS0 WLava Wil [ s winl| Tuoha | Iswoo  |.stooliiona) | oon ™

2 Y3HVYENS - ONIHO 40 ALID - 31VAdN NVd H31SVIN NIVHO WHOLS

JLVYWILLS3 LSOO TV.LidvD

‘£ 37189VL




COQL6'90L'BE S

DD'OSE L5915 3
S $ | 005%E § | noD'se 5 AHNLINHLS L3N0
AL EELE S| 0BSEOL 5 |DDPSED L S (ESB OoEs 0 20 LAUnNg Sk
PRTPB0E 5| OFF OB S | O0re06T  E {B2B (L d0H .96 GH EH
. DDE 264 5 | DOEES g | GrEas % |EBG ]l b | E N £H 2H
DSFEPLL & ] 088201 §|00Ser0’L 5 |EGR 0GOS 1 add & ZH LH H
00 OOE ¥OZE g |
000 & & | DooE g | noo'oz 3 FHMLINHLS LITLND
Y, $|ooLsE § | O000°LSE § |BES 0S| a0 Bl FEgigTe €9
MmiEeds §| DS 5| 0DO'ZSE $ ety ] oOH 2L £ ac;
el S| DOEZE 5| CO0BLE 2 L 00CE dod B A3 30 D
[ e e g
0'ze 5| ob0'E 5 | bo00E T FHNLONELS L3N0
g|09L'eR 5| CO9LER 5 |E6= [+ d0H FE LAND G
s|oiser = | 00LSEr 5 |e6s 00 ADH .78 4 5
5| BiEZh 3| DOLEES § |EBB DO T B 54 Zd4
s | o00EEL S|00CDECH 8 [2ES [ 0k .09 ] ¥
slosoor s { 00so0r % {ewr [y 49H .51 2 B
s|ooo'sE 3| ooDosE % (68t 005# a0k 2F 4 bs 4
00 00Z°508 3
OU EE 5 | ooo'e § | noo'oe 3 FHNLONELE 13TN0
DOE£8: s [ 0DETLd L s A 3 |G ooal da B &3 3 3
4 ] w i i
MOy 1500 | {50 AL ._. WEHA
soawliovd vial | isostviol] JuenNg 1SN0 [ ISNCOJHIONS ] A28 _. 30CN AN

£ Y3HVYENS - ONIHD 40 ALID - 31¥0dN NY1d H3.LSYIN NIVHO WHOLS

JLVINLLSS LSOJ TVLlidvd ‘€ 378vL




EEEEHD L A aoriesl s jooEnkesl S| = | 500 TVlidVD WiOL
SEG 02D | £ | soR'rOE ¢ | 005's2E: sloosozs  s|ooosoEs  S|owrE oS A0 180 -9 X (AL 3ino Ll
LI DoLS 5 ¢ | nos 2z g s|ooosens s|owre  [o0Se B B0 H S (A L i El
EBOGLES 3 £ | DDE LS 5 5| aEse S |owrd [Doas HOE 190 (H-9 X (M) L E &
LELBLEOL 5 € | DDEOS0° i S| o0 LIEY 5| DODELLEY 5| 0WE JDOES B T80 (HLSX IM) L &1 i |
(ENOILJO) X008 313HONOD d32HO4NIZH
ol §laairit’2 slorE'vOOL B = |S00 ¥ LidvD Tv10L
Deg 15174 ¥| el v+e £ 1 00028 | £ | 0003 S| 000'0SE | g0z _u_...._m 83 184 tHI 0F XMl 0L LHIATND 7=l
e OES 2| g Ee 5 | ODZ ABE €| 00Tic 5| NOO'ELE slozie |ool HIH THEQ H DL XA 0L LHIATINT B0l
[T T 3 | Bi5ER 5 | 0¥0 65T £ | Or02ZE % | Covr'9eE S|oere  |odi g2 80 tH 0 X M08 LHIAIND 24
HLESLT 3| G LS 3 | DO 960 § | DoE2LE S| O0DCEZL'E & |00LL [nELE DL (B X M) 02 | B=i
FLE B8 Y s v lE2L 8§ | DDE'DLES £ | Dog’ZE: S| 000EZEs B |00 JorEE a1 (H) .8 % 1A 02 B o
GITESS ¢ | seoasee & | o0sLiEd clooszee  s|ooDsEEE S| 0B L  |0S5ES 2L (H S X ImGE 4 (5 |
(2 NOILJO) TINNYHD IvQI0Z3dvd 1l JLIHONOD
SHE @0 5 | 5% LGS & | o¥E 'S & = (00 Wildvd Wil
D26 L8L S| ol e S | 000961 £ | DOD9EL 5| COO09E v S|0EL T j00S 82 7180 1H] 08 X (M0 L3N0 i
VEE'QES & |swees 5 | OO 6EC S|ooEie S | DOOEL S1REZ 1001 o e (M) O X Tmd 01 E-i
4l P § | 82628 5 | Owl'esE S 1 0v9ELC % | Div OZE g |0EE (O2) 8o TEG ) 08 XM 01 &l
DEESED S | 05 6H| S | DOO'SETR £ | D005 £ | 0O0HS. & | 0 DOSE JAL IR A X T OE Ll oy}
LR o g | OLi0EE S | DDO°LSE £ | 0008 S | 0L 5 | D0E DoEa 231 TiHax Iml 02 £l i)
| TANNYHD SINILEIXT T IVEINT LLECE L] |
(I NOILLJO) TANNYHD TvaIOZ3dYH.L NIHLHY3
1500 Sl LSO%NET iVE i )
1SOD YLD BEOS W LIdYD 1500 RINCTY 1500 1500 al POk
[EHYING 40 ALI0PNIHD =0 ALY TelldyD Wili | (oEhg 1SN0 | LSNOIHIENT ) 325 S0N C]-3N0

Z YIHVYENS - ONIHO 40 ALID - 31V0dN NY1d H3LSYIN NIVHO WHOLS

JLVWILS3E LSOO TV.LidvD

‘v 379Vl




ISOHYETAL MAPS



Bar 2" DEEREE LT M CR I

B ame e U TR LOGLS L

2°ON SO MO SLVON Ny HELLSYIV JOVNIVEA PHOLS a

HNOH | - WA 00
BTV.I2AHOS!

Z V34vans IVRRTIRTITES _ﬂ_
ONHD =0 ALID (UON ST A TN .

NISYE NOILNILIO / ALITVND HILVM
AN ALNNOD
LW ALID

TINNYHD NIHLHYI 1S3

B82H THO 1S3
TINNYHD TYOIDZ3dVeL LS

TENNYHD D8 LS
AUNLINHLS LIUND QIS0H0H
SLEIATIND 8D 03504084
HOOH L MY 00l

HOWL VI NGO NISYE

LOMLS ONiM a1

SYIHY ASVLINRHL JLG-440

HNOLNOD (985 151K3

(DEAL) TANNYHD
HIHLEYE IWAIDZ3dvsl AIS0H0Md

AHYONMDE YaMY AONLS

SAMVONMOE MISYE IDVRIVEG
SHIVHD WHOLS INCINIVIN

WHLSAS Nived ma0Ls 0350-408d

- S i N\

— e — — ﬁ
. | WV ORLNGD 030U DOYEd

T iEnce

Y. 3NN

LO00E=1 TTIS




B nip g S (001 B R DR LT TNEE G L

B 'ON SHNOH L0 31YON NVl HEUEYN JOVNVE AHOLS

HNOH 8 - Hv3A 004
STVI3AHOS!

ONIHD JO ALID

MISYE MOUNALIO /S ALMTYOD HILYM

ANTALNNDD =

LiAr LD
TIMNYHD NIHLHYT [SIX3

B3d 180 1SIX3

TANNYHD TWOIDZIdvHl LSIY

EINNYHD DH CL53
JHALINELE L3N0 03500k
SLHAAIND BOW O0350d0Hd
HOOH L - Hv3aL Dol

NOLLY S NI NISYE

AOMLS DNIM Q71

SYIMY AHVINEIHL ILS-440

HNOLROD 885 15md

(23l) TINNYHD
MIHLHVE TWOI0Z3dval d3S0404d

AMYONMDE wIMY LOMUS

SAMYONNOE MISYE J9VNIVHED
SHNWVHD WHOLS INCINIVIR

AALSAS NiVEGD NHOLS (03504084

<Y, ANN

L00L=, |

IWNIS




By w DERREE L KR CRRE L

Y A A RO WE GG L

0L 'ON 3dno- 1HOCEH 2UVCN MY Id HEUBYN FOYNIVHO MECLS _,nnnmn
HNOH ¥ - Y34 00l Z Y3dvans iy ‘eauaury B

SIVASAHOS! ONHD H0 ALID (PIOR] ST A nesing i
HISYE NOLLNILID / ALTVNO d3LvM

AN ALNNDD:
LINIT ALID

.

TINNYHD NIHLEVI 1SIX3

B2H E0 LSIK3
TENNYHD TWOIOZ3dWl 1S

ENNYHD 08 LSixd —
FWALOANLS LFIUNO AISOd0NM >
SLMAATD BOM 03504004
HMOH | MY AL DOl
NOLLYDIUNIO NisvE g

LONLS ONIM a7

SYIHY AUVLINGIML 3L5-440

HNOLNGD 985 L5IK3

{23L) TANNVYHD
HIHLYYI W02 Idvkl GIS0406H4

AMYONNOE Yauy AONLS

SAEVONNOE NISVE IDVNIVED S
SHIVHD WHOLS INCINDYIN

MALSAS NivED AH0LS EIS0d0HEd «¥a 3NN

O00E=| ‘TITIS

|

RV LD 00070 DoV

D
3, INn
|

il

STIH ONIHD
<40 ALD
\
\
\
\
t......t......_
%
N\
\
5,
ONHD L
IS o,
\ ~
40, \




