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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Eastside Landfill Map ID:

Firm Name:  PBS&J Engineer: Harshal Desai, P.E., CFM

Address: 2270 Corporate Circle, Suite 100

City: Henderson State: NV Zip: 89074

Phone Number:  (702) 263-7275 Fax Number: (702) 263-7200

Property Owner:  Basin Remediation Company

Address: 875 Warm Springs Rd

City: Henderson State: NV Zip: 89015

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit t
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minim
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Con
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit t
extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended lani
use.

If items are not applicable for the subject site, provide N/A.

I. GENERAL REQUIREMENT
Yes No
x Design Manual Standard Form 1 with the engineer's seal and signature.
L aa Design Manual Standard Form 4.
X  2copiesof the 24" x 36" Drainage Plan.
N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

I1. MAPS AND EXHIBITS

b'd

e}i i A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

X  Acopy of the current CCRFCD Master Plan Update Figure, (F-22), for Flood Control
Facilities and Environmental areas with the site delineated.

X Offsite drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.

X __ Onsite drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

X __ Vicinity Map with local and major cross streets identified and a north arrow.

II1. DRAINAGE PLAN
Yes No

X Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.

X _ Minimum scale: 1" =60'".

X _ Project name.

X Vicinity Map with local and major cross streets.

X S Revision box.

X __ Northarrow and bar scale.

X Engineer's/consultant’s address and phone number.

X L Elevation datum and benchmark.

X __ Legend for symbols and abbreviations.

X __ Cut/fill scarps, where applicable.

X M- 5 Street names, grades, widths.

X Proposed future and existing spot grades for top of curbs and street crowns at lot lines,

grade breaks, and along curb returns on both sides of the street.

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Continued)

Yes
X

NA

X

NA

>

<

>

NA

No

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
Proposed typical street sections.
Streets with off-set crowns.

Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their elevations.

Delineation of proposed on-site drainage basins indicating area and 10-year ad 100-year
storm peak flows at basin concentration points.

Concentration points and drainage flow direction with Qg and Vg and Dy in streets.

Cumulative flows, velocity, and drainage of flow at upstream and downstream ends of site
for the 10-year and 100-year flows.

Location and cross-section of street capacity calculations.
Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections, (i.e., Sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
stating size, material, shape, and slope with plan and profile and HGL calculations.

Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.

Location and detail of existing, proposed. and future block wall openings. Minimum size is
16" x 48". Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Continued)

Yes No

NA Perimeter retaining wall locations. All existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

N/A Building and/or lot numbers.

NA Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

X Limits of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.

X For areas in Zone A, AE, AH and AO, base flood elevations(BFEs) must be shown for each
lot; BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum
of 18 inches above BFE.

N/A Appropriately elevated "humps" 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Qo flows.

N/A Street slopes perimeter and interior streets. The minimum slope is 0.4 percent.

IV.HYDROLOGIC ANALYSIS

Yes No

X Appropriate soil information and Soils Map for existing and future conditions with subbasins
and property delineated.

X Input and output information for existing conditions from computer models (HEC-1 and
TR-55). The flow routing diagram must be provided with HEC-1 models.

X Input and output information for future conditions from computer models (HEC-1 and
TR-55). The flow routing diagram must be provided with HEC-1 models.

X Use of correct precipitation values in and around the McCarran Airport rainfall area.

X A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.

X A summary table of stormwater flows showing basin area, Q,q and ;o for both individual
basins and combined basin flows, where applicable.

X Copies of supporting technical information referenced from a previously approved study and
a statement accepting these results.

X On-site facilities must perpetuate flows through or around the site without significantly

impacting adjacent property owners in accordance with current Nevada Drainage Law.

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
NA Flow split calculations and supporting documentation or reference for the method of flow
split calculations used.

NA Normal depth street flow calculations and cross section diagrams for all interior and
perimeter streets. Provide "d x v" products for the Q¢ and Q,, flows representing the worst
case for interior and all perimeter streets. Q,ppdx v<8. Q;pdx v<6and 12 foot dry lane
for rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on
the Grading Plan.

NA A summary table of interior and exterior street capacity calculations showing the strzet name,
Q00 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

NA Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. (Assume the lower half of the opening is plugged.)

NA Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir,
superelevation and tee intersection losses, where appropriate.

NA Provide necessary freeboard requirements to set the finish floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Qg weir height of flow depth, which ever is greater.

NA A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and
FEMA Zone A flood zones.

-+ Field survey data.

- Input and output information.

= Plotted cross-sections based on survey with proper encroachments.

=t A map showing the location of the cross-sections.

-+ Analysis of both sub and super-critical flow segments.

- A summary table and a discussion of the results in the text for drop inlets.

NA Provide a 50 percent clogging factor in the capacity calculations for drop inlets.

X Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided
for storm drain pipes in public rights-of-way, including headwater pool inundation.

X The mitigation of nuisance water, both during construction and in the fully developed
condition, must be addressed.

REFERENCE: STANDARD FORM 2




October 6, 2006

Dave Betley, P.E.

Clark County Development Services
500 S. Grand Central Parkway

PO Box 551842

Las Vegas, NV 89155-1842

RE: TECHNICAL DRAINAGE STUDY FOR EASTSIDE LANDFILL
PBS&J PROJECT NO.: 511693.19

Dear Mr. Betley:

Submitted for your review and approval are two copies of the Technical Drainage Study
for Eastside Landfill.

If you have any questions regarding this study, please contact our office at (702) 263-7275.
Sincerely,

PBS&J

Fuh Qb

Krystle Pemberton, E.I Harshal Desai, P.E., CEFM
Hydrologist Project Manager
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I. Introduction and Purpose

This report is intended to serve as the Technical Drainage Study (TDS) for Eastside Landfill.
The purpose of this study is to establish a technical analysis of peak flow rates affecting the
site under existing, interim and developed conditions. It includes an analysis of onsite and
offsite drainage patterns and flow rates for use in the design of flood protection facilities.
The study shows that the flood protection facilities designed within this study will improve/
perpetuate existing drainage patterns.

This study was conducted in accordance with the criteria set forth by Clark County Regional
Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual
(Criteria Manual), prepared by WRC Engineering and updated by Montgomery Watson,
August 1999.

I1. General Information
A. Location and Description

The Eastside Landfill property is located within Sections 11 and 12, Township 22 South,
Range 62 East of Clark County, Nevada. The Assessor’s Parcel Numbers for the subject
site are 178-11-501-006, 178-12-201-002, and 178-12-301-001. The proposed
development is located south of Warm Springs Road, west of 4™ Street and north of the
Union Pacific Railroad (UPRR).

The proposed site is bordered to the north by undeveloped land and to the south by
Pioneer America LLC (north of the Union Pacific Railroad). American Potash &
Chemical Corporation is located east of the project site and undeveloped land is west of
the project site. Henderson Commerce Center II (formerly known as Harsch
Development) is northwest of the site. Please refer to Figure 1: Area/Vicinity Map in
Appendix A.

The project site area is approximately 113 (+/-) acres. The project entails the
construction of a landfill with a total volume of approximately 2.6 million cubic yards of
fill. The top of the proposed landfill will be approximately 40 feet above existing grade
to reach the desired volume. Channels are proposed around the perimeter of the landfill
to collect / convey the offsite and onsite flows. These proposed channels will serve as
drainage facilities as wells as access roads for the maintenance of the landfill. The west
channel (Channel C-1) drains into a proposed detention basin, with a volume of 16+/-
ac-ft, located in the northwest corner of the project site. The purpose of this detention
basin is to provide necessary storage to perpetuate the design outflow of the existing 60”
storm drain constructed with the Harsch Development. The east channel (Channel C-2)
drains into an equalizer basin located just northeast of the proposed landfill. This
equalizer basin was designed to split the flow north to perpetuate the existing drainage
conditions and west through a proposed storm drain that drains into the detention basin.
The top of the landfill was graded such that the runoff would reach the two proposed

TDS For Eastside Landfill 4
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embankment channels, one draining into equalizer basin and the other draining into the
detention basin. The conceptual layout of the proposed drainage facilities discussed
above is shown in the exhibit below. The hydraulic calculations associated with the
above mentioned facilities are further discussed in Section III-D. The improvement
plans for the proposed facilities are provided in Appendix E.

Existing BO" Sterm Drain

Propcaad &0% Storm Drain

DOetention Bosin. f

Emboankment Channel Equolizer Baeln

—t Embankment Channsl

Chaninal C-1

Chonnal €-2

Exhibit 1: Conceptual Layout of Proposed Drainage Facility

B. CCRFCD Master Plan Information

Figure 2: CCRFCD Flood Control Facilities Map (in Appendix A) shows the subject
property in relation to CCRFCD Master Planned facilities. The exhibits were
reproduced from the 2002 CCRFCD Master Plan Update (MPU) of the Las Vegas
Valley. The figure shows that the nearest regional facility, Pioneer Detention Basin
(PTVW 0185), is located southwest of the proposed site. The detention basin’s
associated drainage system located west of the site carries the flow north past Warm
Springs Road. The drainage from this development will not contribute flow through this
facility.

The majority of flow from the project site is conveyed through the existing 60 storm
drain which ultimately drains into the existing 10°x5" Reinforced Concrete Box (RCB)
located under Warm Springs Road.

TDS For Eastside Landyfill 5
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C. FEMA Floodplain Information

Figure 3: FEMA Map (in Appendix A) is a reproduction of the Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Map for Clark County, Nevada,
Community-Panel Numbers 32003C2595E dated September 27, 2002. Figure 3 shows
that the project site is within a non-shaded Zone X. Zone X is defined by FEMA as
areas determined to be outside the 500-year floodplain.

D. Hydrologic Procedures Used

HEC-1 Flood Hydrograph Package, Version 4.1, developed by the U.S. Army Corps of
Engineers Hydrologic Engineering Center, was used to develop runoff data for this
study. This is in accordance with the CCRFCD Criteria Manual. The methodology and
calculations used to determine the hydrologic parameters are located in Appendix B-4.
The hydrologic analysis is discussed in further detail under Section III of this TDS.
HEC-1 runoff models for existing, interim and developed conditions are included in
Appendix B-1, B-2 and B-3 respectively.

E. Hydraulic Procedures Used

Various hydraulic procedures were used for the analysis and design of different drainage
facilities. The procedures used were in accordance with the CCRFCD Criteria Manual.

HEC-RAS, version 3.1.2, was used to model the two channels (Channel C-1 and
Channel C-2) bordering the east and west side of the proposed landfill. Please refer to
the conceptual layout above for the location of the two channels

WSPG model was used to model the proposed and existing storm drains.

FlowMaster was used for normal depth calculations to estimate the velocity and water
depth for other minor channels, top of the landfill and embankment channels.

The hydraulic procedures and associated analyses are discussed in further detail under
the hydraulic section (Section III-D) of this TDS.

F. Previous Studies in Project Vicinity

The following studies were reviewed in the preparation of this study. Reference material
from each of these studies is included in Appendix D.

1. Addendum #I to the Technical Drainage Study for Henderson Commerce Center
II (Formerly known as Harsch). Prepared by PBS&J., February 2003.

This reference study performed a hydrologic analysis for the area located west of the
proposed site. Offsite basin, OFFD1, from the 2003 referenced TDS is a combination of
onsite and offsite basins, ONEX1 and OFFEXI, of this TDS. The hydrologic drainage
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patterns derived from the referenced TDS contributed to the design of the existing 60
storm drain located along the east side of the Harsch Development. An inlet is located
just southeast of Harsch Development (combination point C18), where 100-year flow of
120 cfs was determined to be collected. At combination point C18B 100-year flow of
127 cfs was calculated to be in the existing 60" storm drain. Please refer to Appendix D
for the reference material.

2. Update to the Technical Drainage Study for Henderson Commerce Center
(Formerly known as Harsch). Prepared by PBS&J., February 2005.

This reference study is an update to the previous study and had only minor changes to
the storm drain design that runs along the east boundary of the Harsch Development, but
does not change the overall hydrology of the site. Refer to Appendix D for the latest
storm drain alignment and WSPG model.

I11. Hydrology / Hydraulics
A. Existing Condition Hydrology

The 113 (+/-) acre site presently has two existing landfills and the rest of the site is
undeveloped. The locations of the existing landfills are delineated on Figure 4: Existing
Condition Drainage Map included in Appendix B-1. The existing landfills and the
undeveloped land are hydrologically characterized as industrial and natural desert
landscape respectively.

The onsite subbasins for the existing condition hydrology were delineated using 1 foot
aerial topography and field reconnaissance. The onsite subbasins are labeled as ONEX1
through ONEXS5. The existing condition hydrology used the offsite hydrology from the
above mentioned reference study in Section II-F. In addition to the referenced offsite
subbasins, PBS&J delineated offsite subbasins (OFFEX1 through OFFEXS) north of the
UPRR that contribute flow to the proposed property. The area of the existing chemical
ponds located within these offsite basins was deducted from the total area of the basins
because these ponds will contain the precipitation and will not contribute to the runoff to
the proposed site. Figure 4 located in Appendix B-1 shows the onsite and offsite basins
for the project site under existing condition. The flow leaving the site is identified on the
figures as a combination point or a discharge point.

The offsite basins OFFEX1 and OFFEX2 routes through the project site combining with
ONEX1 at Combination point CP-1, with a 10-year and 100-year flow of 33 cfs and 105
cfs respectively. This flow is conveyed to an existing inlet (Combination Point C18) via
an existing channel where it combines with the flow from the referenced basins west of
the property boundary. The referenced basins are clearly identified on Figure-4. The 10-
year and 100-year flow at C18 is 57 cfs and 162 cfs respectively. The flow captured by
the inlet is conveyed through the existing 60 storm drain which ultimately discharges
into the existing 10°x5” RCB under Warm Springs Road.

TDS For Eastside Landyfill 7
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Subbasin ONEX2 flows northwest to combine with referenced basins HR1 through HR3
and C18 at combination point C18B. The 10-year and 100-year flow at this combination
point was determined to be 78 cfs and 212 cfs respectively. Onsite subbasin ONEX3
discharges directly north into existing washes. The 10-year and 100-year flow at that
discharge point is 27 cfs and 59 cfs respectively.

The offsite subbasin OFFEXS flows north through an existing channels within ONEX4
to combine with ONEX4 at combination point CP-3. Combination point CP-3 outlets
10-year and 100-year flows of 27 and 65 cfs respectively into an existing channel north
of the property boundary.

Flow produced by offsite subbasin OFFEX4 will be diverted east by an existing culvert
under Fourth Street. The flow will reach the culvert through an existing riprap channel
or by an existing graded swale along the northern border of this offsite basin. Therefore,
the flow from this basin will not impact the project site. The picture below shows the
riprap channel and the culvert under Fourth Street.

Exhibit 2: Picture of the riprap channel and the culvert under Fourth Street (looking west)

The offsite subbasin OFFEX3 has a shallow ponding area where the runoff is contained,
preventing the flow from continuing north and impacting the project site. This low area
also captures flow produced by onsite subbasin ONEXS5. These two basins were
combined at combination point CP-2. The existing shallow ponding area within
OFFEX3 was modeled in the existing drainage condition HEC-1 model using a stage-

TDS For Eastside Land(fill 8
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storage discharge curve. The volume of the shallow area was determined by using 1’
aerial topography. A negligible outflow was used to run the model. The existing
condition HEC-1 model determined a water surface elevation (WSE) of 1768.34 feet
produced by the runoff generated by these two subbasins. This shallow ponding area
has containment up to an elevation of 1770 feet, therefore this flow was not assumed to
continue north. Below is the summary of the information used in the stage-storage
discharge curve.

Table 1: Summary Table for OFFEX3 Shallow Ponding Area Stage-Storage Discharge Curve

AREA VOLUME VOLUME (ac- CUMULATIVE VOLUME OUTFLOW
ELEVATION (ft2) (ft3) ft) (ac-ft) (cfs)
1766 10475 0 0.00 0.00 0
1767 30499 20487 0.47 0.47 0.01
1768 47931 39215 0.90 1.37 0.02
1769 68570 58250.5 1.34 2.71 0.03
1770 89398 78984 1.81 4.52 0.04

The discussion on the development of the hydrologic parameters is included in
Appendix B-4. The existing condition HEC-1 model is included in Appendix B-1.
Table 2 below shows the summary of the flows in existing condition.

Table 2: Summary Table for Existing Condition

BASINID | AREA (ac) | Qe (cfs) | Quo(cfs)
ONEX1 32.76 47 17
ONEX2 28.77 49 21
ONEX3 22.12 59 29
ONEX4 28.27 56 25
ONEX5 1.06 3 2

OFFEX1 42.20 48 14

OFFEX2 9.63 13 4

OFFEX3 16.40 21 8

OFFEX4 7.61 14 6

OFFEX5 5.11 10 4

CP-1 NA 105 33
CP-2 NA 23 8
CP-3 NA 65 27
c18 NA 162 57
C18B NA 212 78

B. Interim Condition Hydrology

The interim condition hydrology is analyzed assuming that the onsite basins are
developed and the offsite basins have existing condition hydrologic parameters.

The onsite subbasins for the interim drainage condition hydrology were developed using
the improvement plans included in Appendix E. The onsite subbasins are labeled as
ONDI1 through OND15. Figure 5: Interim Condition Drainage Map shows the onsite
and offsite basins for the project site under interim drainage condition. This figure is
included in Appendix B-2.
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As previously mentioned, two main channels were designed around the perimeter of the
proposed landfill. Channel C-1 collects runoff produced by the west side of the landfill
(from onsite basins OND1 through 3 and OND7) and offsite flow (from offsite basins
OFFEXI and OFFEX2) and eventually discharges into the proposed detention basin.
The combination point CP-4 represents the total flow collected by Channel C-1. The 10-
year and 100-year flow at CP-4 is 26 cfs and 79 cfs respectively.

Subbasin ONDS8 produces a flow of 16 cfs / 33 cfs (10-year / 100-year) which is
conveyed through a graded channel along the perimeter of the proposed landfill. The
channel starts at the southern boundary of ONDS and is graded to convey the flow to
Channel C-2.

Channel C-2 collects flow from the east side of the landfill (from onsite basins ONDS,
ONDI10 and OND12) and offsite flow (from offsite basin OFFEXS5). The combination
point CP-10A represents the total flow collected by Channel C-2. The 10-year and 100-
year flow at CP-4 is 25 cfs and 55 cfs respectively. Channel C-2 discharges into the
proposed equalizer basin.

As discussed above, the top of the landfill has been graded to have positive drainage and
to convey the flow to the two embankment channels located on either side of the
proposed landfill. The top of the landfill was divided into three subbasins: OND4,
ONDS5 and ONDI11. Subbasins OND4 and ONDS5 drains to the embankment channel
located on west side of the proposed landfill (CP-5) whereas ONDI11 drains to the
embankment channel located on east side of the proposed landfill. The west
embankment channel conveys the flow of 19 cfs / 40 cfs (10-year / 100-year) from CP-5
to the proposed detention basin. The east embankment channel conveys the flow of 12
cfs / 24 cfs (10-year / 100-year) from ONDI11 to the proposed equalizer basin.

Subbasin OND6 has a proposed graded channel proposed along the perimeter of the
landfill directing the flow into the detention basin. This subbasin will produce 10-
year/100-year flow of 11/23 cfs. Subbasin ONDI3 also has a proposed graded channel
along the perimeter of the landfill proposed directing the 10-year and 100-year flow of 6
cfs and 12 cfs respectively into the equalizer basin.

The purposed of the equalizer basin proposed at the northeast corner of the proposed
landfill is to split the flow north and west. The peak flow (10-year/ 100-year) reaching
the equalizer basin in interim drainage condition is 42 cfs / 90 cfs (10-year / 100-year)
represented by combination point CP-10. This is the combined flow from CP-10A,
ONDI11 and ONDI13. An elliptical pipe (53”x 347), equivalent to a 42" RCP, is
proposed as the outlet structure for this basin. A 30’ spillway is proposed at an elevation
of 1747.75 feet on the north side of the basin. The equalizer basin was modeled in HEC-
1 using a stage storage discharge curve. The outflow through the 42" elliptical pipe was
determined using the inlet control nomograph provided in the CCRFCD manual and
flow overtopping the spillway was calculated using the weir equation. The WSE in
interim drainage condition in the equalizer basin is 1747.53 feet, preventing any flow
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from overtopping the spillway and continuing north. Below is a table containing the
flows and areas calculated by the above mentioned procedure. Please refer to Appendix
B-3 for sample calculations of the flow used in the stage-storage discharge curve for the
equalizer basin.

Table 3: Summary Table for Equalizer Basin Stage-Storage Discharge Curve

AREA | AREA | 42" ELLIPTICAL PIPE SPILLWAY TOTAL

ELEVATION | (f2) | (ac-ft) FLOW (cfs) OVERFLOW (cfs) | DISCHARGE(cfs)
1744.50 0 0.00 0 0 0
1745.00 | 3480 | o0.08 0 0 0
1746.00 | 30510 | 0.70 18 0 18
1747.00 | 34005 | o0.78 42 0 42
1747.75 36890 0.85 59 0 59
1748.00 | 37850 | 0.87 64 10 74
174850 | 42210 | 0.97 73 53 126

As previously mentioned, a 16+/- ac-ft detention pond is proposed at the northwest side
of the property. The peak flow reaching the detention pond, represented by HEC-1
combination point CP-6, is contributed by Channel C-1, the west embankment channel,
flow conveyed through the 42" RCP and subbasin OND6. The 10 year and 100 year
flows reaching the detention pond are 79 cfs and 190 cfs respectively.

A 607 outlet pipe is proposed from the detention pond which ties into the existing 60
storm drain placed with the Harsch Development. A 25 restrictor plate is designed for
the 60 outlet pipe to control the outflow. The peak 100-year outflow from the detention
is calculated to be 41 cfs with a peak WSE of 1732.22 feet. The calculated freeboard for
the detention basin in the interim condition is 2.78 feet (1735-1732.22). A stage-storage
discharge curve was used to model the proposed detention basin in HEC-1. The outflow
was calculated using the orifice equation. Please refer to Appendix B-3 for sample
calculations of the calculated outflows. Below is a summary table containing the
information used in stage-storage discharge curve.

Table 4: Summary Table for Detention Basin Stage-Storage Discharge Curve

HEIGHT | AREA | VOLUME | VOLUME CUMMULATIVE OUTFLOW
ELEVATION |  (f) (ft2) (3) (acre-ft) VOLUME (acre/ft) (f3/s)

1725.25 0.0 0 0 0.00 0.00 0

1726.00 0.75 9360 3510 0.08 0.08 0

1728.00 2.0 53790 | 63150 1.45 1.53 22
1729.00 1.0 76290 | 65040 1.49 3.02 27
1730.00 1.0 82060 | 79175 1.82 4.84 32
1732.00 2.0 93665 | 175725 4.03 8.88 40
1734.00 2.0 | 105690 | 199355 4.58 13.45 46
1735.00 1.0 | 112360 | 109025 2.50 15.95 49

HEC-1 combination point CI8 is the combination of the outflow from the detention
basin and the referenced subbasins. The 10-year and 100-year flow at combination point
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C18 is 62 cfs and 123 cfs. The referenced hydrology from Addendum #1 for the Harsch
Development calculated a 100-year discharge of 120 cfs at this combination point. The
difference in the flows computed at CP-18 is only 3 cfs (2.5%). The existing 60 storm
drain is analyzed for flow greater than 120 cfs and has the capacity for the additional
flow. The analysis completed will be discussed in further detail in Section D.

The remaining two onsite subbasins, OND14 and ONDIS5, discharge into existing
channels to the north. The 10-year and 100-year peak flows at CP-11 are 15 cfs and 31
cfs respectively. It should be noted that the flow reaching the northeast corner of the
property after the proposed improvements is lower than the existing condition peak flow
(27/65 cfs) at this location.

The discussion on the development of the hydrologic parameters is included in

Appendix B-4. The interim drainage condition HEC-1 model is included in Appendix
B-2. Table 2 below shows the summary of the flows in interim condition.

Table 5: Summary Table for Interim Condition

BASIN AREA Qioo Qo
1D (ac) (cfs) (cfs)
OND1 0.94 3 it
OND2 3.70 8 4
OND3 1.38 4 2
OND4 11.67 27 13
OND5 5.03 12 6
OND6 9.90 23 11
OND7 5.87 16 8
OND8 14.26 33 16
OND9 1.06 3 2
OND10 4.28 10 5
OND11 9.60 24 12
OND12 277 8 4
OND13 4.70 12 6
OND14 11:12 31 15
OND15 21.47 57 28
DETPD 5.14 16 8
OFFEX1 42.20 48 14
OFFEX2 9.63 13 4
OFFEX3 | 16.40 21 8
OFFEX4 7.61 14 6
OFFEX5 5.19 10 4
CP-1 NA 15 5
CP-2 NA 68 22
CP-3 NA 70 22
CP-4 NA 79 26
CP-5 NA 40 19
CP-6 NA 190 79
CP-7 NA 23 8
CP-9 NA 51 23
CP-10 NA 90 42
CP-10A NA 55 25
CP-11 NA 31 15
Cc18 NA 123 62
C18B NA 133 67

TDS For Eastside Land(fill 12



PBSJ

C. Developed Condition Hydrology

The developed condition hydrology was analyzed assuming that onsite and offsite basins
were developed. The developed curve numbers for the offsite basins were assumed to
be industrial based on its current land use and the surrounding properties. Please refer to
Appendix B-4 for the development of the hydrologic parameters. It should be noted
that developed condition produced higher runoff, and therefore was used in the design of
the drainage facilities. Figure 6 Developed Condition Drainage Map shows the onsite
and offsite basins for the project site under developed drainage condition. This figure is
included in Appendix B-3.

The drainage patterns of the onsite and offsite basins are consistent with the drainage
patterns discussed in the interim drainage condition. Only one modification was made
to the drainage patterns in the developed condition hydrology. The shallow ponding area
located within subbasin OFFD3 was removed from the HEC-1 model. Therefore, the
flow produced by OFFD3 and OND9 will now combine with the flow in Channel C-2 at
HEC-1 combination point CP-8. HEC-1 combination point CP-8 is the combination of
subbasins ONDS8, OND9 and OFFD3. The remaining flow contributions to Channel C-2
remain unchanged.

The 10-year and 100-year peak flow reaching the equalizer basin in developed
conditions is 60 cfs and 127 cfs respectively. The peak WSE in the equalizer basin was
determined by the HEC-1 model to be 1748.19 feet. This WSE is 0.44 feet above the
spillway height. It was determined that 67 cfs will be conveyed through the 42 RCP
into the detention basin whereas 26 cfs will flow north combining with subbasin OND 14
at HEC-1 combination point CP-11. The peak flow (10-year/100-year) at this
combination point is 15/39 cfs. The peak flow reaching the northeast corner of the
property is less than existing drainage condition peak flows of 27/65 cfs.

The 10-year and 100-year peak flow reaching the detention basin in developed
conditions is 119 cfs and 254 cfs respectively. The 100-year WSE in the detention basin
determined by the HEC-1 model is 1733.80ft, resulting in a freeboard of 1.2 feet. The
outflow though the 25 opening is 45 cfs, resulting in the 100-year peak flow at HEC-1
combination point C18 to be 126 cfs. The proposed development will add an additional
6 cfs (additional 5%) to the existing 60” storm drain. A hydraulic analysis was
performed on the additional flow anticipated to be conveyed through the existing 60
storm drain. This will be discussed in further detail in Section D.
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Table 6: Summary Table for Developed Condition

BASIN AREA Qi00 Qio
ID (ac) (cfs) (cfs)
OND1 0.94 3 1
OND2 3.70 8 4
OND3 1.38 4 2
OND4 11.67 27 13
ONDS 5.03 12 6
OND6 9.90 23 11
OND7 5.87 16 8
OND8 14.26 33 16
OND9 1.06 3 2
OND10 4.28 10 5
OND11 9.60 24 12
OND12 2.77 8 -
OND13 4.70 12 6
OND14 1112 31 15
OND15 21.47 57 28
DETPD 5.14 16 8
OFFD1 42.20 87 39
OFFD2 9.63 23 10
OFFD3 16.40 35 16
OFFD4 7.61 19 9
OFFD5 5.11 13 6
CP-1 NA 25 11
CP-2 NA 120 54
CP-3 NA L 54
CP-4 NA 131 59
CP-5 NA 40 19
CP-6 NA 254 119
CP-7 NA 37 17
CP-8 NA 70 33
CP-9 NA 89 41
CP-10 NA 127 60
CP-10A NA 92 43
CP-11 NA 39 15
Cci8 NA 126 68
C18B NA 136 74

The discussion on the development of the hydrologic parameters is included in
Appendix B-4. The developed drainage condition HEC-1 model is included in
Appendix B-3. Please refer to Appendix E for the proposed grading plans.
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D. Hydraulics

HEC-RAS Model for Channel C-1

HEC-RAS was used to model Channel C-1 (from station 10+00 to 20+00) which begins
as an unlined 10 feet wide channel, 3:1 side slopes with a minimum depth of 3 ft. The
channel then transitions to a 10 feet wide concrete bottom section, with riprap lined
banks with 3:1 side slopes with a minimum depth of 3 feet until the channel discharges
into the detention basin. Please refer to proposed grading plans included in Appendix E
for the cross-section details and locations.

Boundary conditions for Channel C-1 were set to anticipate the effects of the proposed
grading. The upstream 