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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 
DRAINAGE SUBMITTAL CHECKLIST 

III. DRAINAGE PLAN (Continued) 
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X Existing contours encompassing the site and 100 feet beyond with spot elevations for 
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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 QlQO flows. 

~ __ Street slopes perimeter and interior streets. The minimum slope is 0.4 percent. 

IV. HYDROLOGIC ANALYSIS 

Yes No 
X 

--- --
X 

--- --

X 
--- --

X 
--- --

X 
--- --

X 
--- --

X --- --
X 

--- --

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

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

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

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

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

A summary table of storm water flows showing basin area, QIO and 100 for both individual 
basins and combined basin flows, where applicable. 

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

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

impacting adjacent property owners in accordance with current Nevada Drainage Law. 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 
DRAINAGE SUBMITTAL CHECKLIST 

V. HYDRAULIC ANALYSIS 

Yes No 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

Flow split calculations and supporting documentation or reference for the method of flow 
split calculations used. 

Normal depth street flow calculations and cross section diagrams for all interior and 
perimeter streets. Provide tI d x y" products for the QI OO and Q lO flows representing the worst 
case for interior and all perimeter streets. Q]()O d x v ~ 8. Q IO d x v ~ 6 ~nd 12 foot dry lane 
for rights-of-way ;0: 80 feet. Calculations must be labeled by street name as indicated on 

the Grading Plan . 

A summary table of interior and exterior street capacity calculations showing !he str.:~el name, 
Q IOO flow, slope, depth of flow, velocity and depth times velocity product and street, needing 
to meet 12 foot dry lane criteria. 

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

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. 

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 QIOO weir height of flow depth, which ever is greater. 

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

-tl Field survey data. 
-tl Input and output information. 
-tl Plotted cross-sections based on survey with proper encroachments. 
-tl A map showing the location of the cross-sections. 
-tl Analysis of both sub and super-critical flow segments. 
-tl 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 

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. 

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

II. General Information 

A. Location and Description 

The Eastside Landfill property is located within Sections II 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 4th 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 (+1-) 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 1 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-I) 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 
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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. 

Exi:rlin'il 60· storm Drain 

Ghar.nal C-l 

, \ 
\ 
\ 

.. '-~ 

Pro~ l.o ndfTIl 

Exhibit 1: Conceptual Layout of Proposed Drainage Facility 

B. CCRFCD Master Plan Information 

Equcllzer Ba81n 

'-

r \ fmbankme.nt ChanMI 

Chonn,,1 C-2 

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 lO'xS ' Reinforced Concrete Box (RCB) 
located under Warm Springs Road. 
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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 32003C2S9SE 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 SOO-year floodplain. 

D. Hydrologic Procedures Used 

HEC-I 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-l 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-l 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 #1 to the Technical Drainage Study for Henderson Commerce Center 
11 (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, OFFDI , from the 2003 referenced TDS is a combination of 
onsite and offsite basins, ONEXI 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 C 18), where 100-year flow of 
120 cfs was determined to be collected. At combination point Cl8B 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. 

III. Hydrology / Hydraulics 

A. Existing Condition Hydrology 

The 113 (+1-) 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 I foot 
aerial topography and field reconnaissance. The onsite subbasins are labeled as ONEX I 
through ONEX5. 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 (OFFEX I through OFFEX5) 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 OFFEX I and OFFEX2 routes through the project site combining with 
ONEXI at Combination point CP-I, with a 10-year and 100-year flow of 33 cfs and lOS 
cfs respectively. This flow is conveyed to an existing inlet (Combination Point C J 8) 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 CI8 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 lO'x5' RCB under Warm Springs Road. 
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Subbasin ONEX2 flows northwest to combine with referenced basins HR I through HR3 
and CI8 at combination point CI8B. The lO-year and lOa-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 la-year and lOa-year flow at that 
discharge point is 27 cfs and 59 cfs respectively. 

The offsite subbasin OFFEX5 flows north through an existing channels within ONEX4 
to combine with ONEX4 at combination point CP-3. Combination point CP-3 outlets 
la-year and lOa-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 ONEX5. 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-l model using a stage-
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storage discharge curve. The volume of the shallow area was determined by using I ' 
aerial topography. A negligible outflow was used to run the model. The existing 
condition HEC-I 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 
di scharge curve. 

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

AREA VOLUME VOLUME (ac- CUMULATIVE VOLUME OUTFLOW 
ELEVATION (tt2) (tt3) tt) (ac-tt) (cis) 

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-I model is included in Appendix B-J. 
Table 2 below shows the summary of the flows in existing condition. 

Table 2: Summary Table for Existing Condition 

I ,~~D 
AREA (ac) Q,oo (cis) Q" (cis) 

3: .76 47 17 
,X2 21 .77 49 21 
,X3 2: 12 59 29 

ONEX4 28.27 56 25 
ONEX5 1.06 3 2 

42.2( 48 14 
9.63 13 4 
16.4( 21 8 
7.61 14 6 
5.1 1 10 4 

IA 05 33 
IA 23 8 
IA 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 
ONDI through ONDIS. 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-l collects runoff produced by the west side of the landfill 
(from onsite basins OND I 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-l. The 10-
year and 100-year flow at CP-4 is 26 cfs and 79 cfs respectively. 

Subbasin OND8 produces a flow of 16 cfs / 33 cfs (lO-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 OND8 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 OND8, 
ONDIO and ONDI2) and offsite flow (from offsite basin OFFEX5). The combination 
point CP-IOA represents the total flow collected by Channel C-2. The lO-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, 
OND5 and ONDI!. Subbasins OND4 and OND5 drains to the embankment channel 
located on west side of the proposed landfill (CP-5) whereas OND 11 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 (lO-year / 100-year) from CP-5 
to the proposed detention basin. The east embankment channel conveys the flow of 12 
cfs / 24 cfs (lO-year / 100-year) from ONDII 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-
yearllOO-year flow of 11123 cfs. Subbasin OND13 also has a proposed graded channel 
along the perimeter of the landfill proposed directing the lO-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 (lO-year/ 100-year) reaching 
the equalizer basin in interim drainage condition is 42 cfs / 90 cfs (lO-year / 100-year) 
represented by combination point CP-IO. This is the combined flow from CP-IOA, 
ONDII and ONDI3. An elliptical pipe (53"x 34"), 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 HEe
l 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 contain ing 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 C Ufye 

AREA AREA 42" ELLIPTICAL PIPE SPILLWAY TOTAL 
ELEVATION (lt2) (ac-It) FLOW (cfs) OVERFLOW (cfs) DISCHARGE(cfs) 

1744.50 0 0.00 0 0 0 

1745.00 3480 0.08 0 0 0 

1746.00 30510 0.70 18 0 18 

1747.00 34005 0.78 42 0 42 

1747.75 36890 0.85 59 0 59 

1748.00 37850 0.87 64 10 74 

1748.50 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-l 
combination point CP-6, is contributed by Channel C-l , 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 60" 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-l. 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 (It) (lt2) (lt3) (acre-It) VOLUME (acrelft) (lt3/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- l combination point C18 is the combination of the outflow from the detention 
basin and the referenced subbasins. The lO-year and 100-year flow at combination point 
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CIS is 62 cfs and 123 cfs. The referenced hydro logy 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-IS 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 di scussed in further detail in Section D. 

The remaining two onsite subbasins, ONDI4 and ONDI5, di scharge into eXlstmg 
channels to the north. The 10-year and 100-year peak flows at CP-I I 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 thi s location. 

The discuss ion on the development of the hydrologic parameters is included in 
Appendix B-4. The interim drainage condition HEC- I 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 Q,,, Q " 
10 (ac) (cIs) (cIs) 

ONOl 0.94 3 1 
ON02 3.70 8 4 
ON03 1.38 4 2 
OND4 11.67 27 13 
ON 05 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 
ONDll 9.60 24 12 
OND12 2.77 8 4 
OND13 4.70 12 6 
OND14 11.12 31 15 
OND15 21.47 57 28 
DETPD 5. 14 16 8 

OFFEXl 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·l 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·l0 NA 90 42 

CP-l0A NA 55 25 
CP-ll NA 31 15 
C18 NA 123 62 

C18B NA 133 67 
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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-l model. Therefore, the 
flow produced by OFFD3 and OND9 will now combine with the flow in Channel C-2 at 
HEC-I combination point CP-8. HEC-I combination point CP-8 is the combination of 
subbasins OND8, OND9 and OFFD3. The remaining flow contributions to Channel C-2 
remain unchanged. 

The IO-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-I 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 OND14 
at HEC-l combination point CP-ll. The peak flow (10-year/l00-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 lO-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-I 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-I 
combination point C 18 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 a,,, a" 
ID (a c) (cfs) (cfs) 

ONDl 0.94 3 1 

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 

OND l l 9.60 24 12 

OND12 2.77 8 4 

OND13 4.70 12 6 

OND14 11.12 31 15 

OND15 21.47 57 28 

DETPD 5.14 16 8 

OFFDl 42.20 87 39 

OFFD2 9.63 23 10 

OFFD3 16.40 35 16 

OFFD4 7.61 19 9 

OFFD5 5.1 1 13 6 

CP-l NA 25 11 

CP-2 NA 120 54 

CP-3 NA 121 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-l0 NA 127 60 

CP-l0A NA 92 43 

CP-ll NA 39 15 

C18 NA 126 68 

C188 NA 136 74 

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

Appendix B-4. The developed drainage condition HEC- l 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 Col 

HEC-RAS was used to model Channel C-I (from station 10+00 to 20+00) which begins 
as an unlined 10 feet wide channel, 3: I 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: I 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 Col were set to anticipate the effects of the proposed 
grading. The upstream boundary condition was set to normal depth with the channel 
slope of 0.40%. The downstream boundary condition was set to normal depth with the 
channel slope of 6.00% which represents the slope of the access road entering the 
detention basin. This slope was the most critical condition to ensure the velocities meet 
CCRFCD criteria at the terminus of the model. 

The HEC-RAS model was ended at station 38+74.10 because the runoff in Channel Col 
will spread across the access road and over the grouted riprap into the detention basin. 
The geometry data used in HEC-RAS model is consistent with the proposed grading 
plans. 

The HEC-RAS model simulated under mixed flow regime using the flows summarized 
in the table below. 

Table 7: Summary of flows used for Channel Col HEC-RAS model 

STATION FLOW (cfs) NOTES 

1100 3 Ilow of OND1 

1200 33 sum of CP-1 and OND2 

2000 120 flow at CP-2 

2200 121 flow at CP-3 

2587.70 131 flow at CP-4 

The results of the analysis shows that the maximum velocity in the unlined channel and 
the concrete/riprap channel are less than 5 feet/sec and IOfeet/sec respectively. The 
freeboard calculations for Channel Col are located in Appendix C-4. Superelevation 
was calculated from station 20+50 through 23+73.86 because of the channel bend. 

Please refer to Figure7 - Cross Section and Drainage Facility Map in Appendix Col 
for channel stationing and Appendix C-2 for the HEC-RAS model. An electronic copy 
of the HEC-RAS models is also included in Appendix F. 
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HEC-RAS Model for Channel C-2 

HEC-RAS was used to model Channel C-2 (from station 10+00 to 26+69.88) which 
begins as an unlined 10 feet wide channel, 3: I 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: I side slopes with a minimum depth of 3 feet (from station 20+00 to 
25+45). The channel then transitions to a 10 feet wide concrete bottom section, with 
riprap lined banks with 3: I side slopes with a minimum depth of 4 feet until the channel 
discharges into the equalizer basin. Please refer to proposed grading plans included in 
Appendix E for the cross-section details and locations. 

The upstream boundary condition was set to normal depth with the channel slope of 
0.40%. The downstream boundary condition was set to known WSE of 1748.19 which 
represents the peak WSE in the equalizer basin. The geometry data used in HEC-RAS 
model is consistent with the proposed grading plans. 

The HEC-RAS model simulated under mixed flow regime using the flows summarized 
in the table below. 

Table 8: Summary of flows used for Channel C-2 HEC-RAS model 

STATION FLOW (cis) NOTES 

1000 80 sum of CP-8 and OND1 0 
2000 89 Ilow at GP-9 

2319.91 92 Ilow al GP-l0A 

The results of the analysis shows that the maximum velocity in the unlined channel and 
the concrete/riprap channel are less than 5 feet/s and 10feet/s respectively. The 
freeboard calculations for Channel C-2 are located in Appendix C-4. Superelevation 
was calculated through the channel bend. 

Please refer to Figure 7 - Cross-Section and Drainage Facility Map in Appendix C-l 
for channel stationing and Appendix C-2 for the HEC-RAS model. An electronic copy 
of the HEC-RAS models is also included in Appendix F. 

Flow Master Calculations 

FlowMaster was used to calculate normal depth and velocity at the cross-sections shown 
on Figure7- Cross-Section and Drainage Facility Map included in Appendix Col. 
Freeboard was calculated on the channels along the perimeter of the proposed landfill. 
The cross-sections on the top of the landfill were analyzed to show the peak flow is 
contained within the cross-section. The embankment channels were also analyzed using 
the FlowMaster to the show the containment of flow. The embankment channels are 
grouted riprap lined with 10' feet wide, 3: I side slopes and depth of I foot. The 
velocities within these embankment channels are less than 15 feet /sec meeting the 
CCRFCD criteria. 
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Please refer to Appendix C-S for the FlowMaster calculations and the proposed grading 
plans included in Appendix E for the cross-section details. 

42" Storm Drain 

WSPG was used to analyze the 42" storm drain. Under developed condition, 67 cfs was 
calculated to enter the 42" storm drain based on the stage-storage discharge curve that 
was previously discussed in Section III-B. The upstream boundary condition uses a 
WSE of 1748.19 feet which was taken from HEC-I model at the equalizer basin. The 
downstream boundary condition uses a WSE of 1733.8 feet which was taken from HEC
I model at the detention basin. 

Please refer to Appendix C-6 for the WSPG model and the proposed grading plans 
included in Appendix E for the storm drain alignment, stationing and inverts. 

60" Storm Drain 

WSPG was used to analyze the proposed 60" storm drain that ties into the existing 60" 
storm drain built with the Harsch Development. The outflow from the detention pond 
was calculated to be 45 cfs determined from the stage-storage discharge curve. At HEC
I combination point C 18 in the developed conditions, the peak flow is 126 cfs. The 
referenced WSPG model was revised to show the changes in the existing storm drain 
due to the addition of 6 cfs. In the model, stations 2899.20 thru 1144.65 were directly 
referenced from the above mentioned study. 

The peak outflow from the detention pond was 45 cfs and the peak flow at combination 
point CI8 is 126 cfs . Therefore, 81 cfs was introduced at station 2899.20 where the 
existing inlet is located (126-45 = 81 cfs). As shown in the chart below, the 60" storm 
drain has adequate capacity to convey additional 6 cfs with minimal differences in the 
HGL and EGL between the proposed storm drain flow and the original flow calculated 
in the referenced study. 
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Exhibit 3: 60" Storm Drain Analysis Chart 

Riprap Calculations 

Riprap calculations were performed to show that 12" riprap will withstand the shear 
stress acting on the side slopes of Channel C-l and Channel C-2. The shear stress 
calculations were conducted on stations 20+00 thru 38+74.10 of Channel C-l and 
stations 20+00 thru 26+69.88 for Channel C-2. 

PBS&J sized the riprap based on critical shear stress calculations. The results of 
proposed HEC-RAS model were used to calculate the average boundary shear stress on 
the channel bed (TO) using the following equation: 

TO= ADSf 

where A is the density of water (62.4 Ib/ft2), D is the flow depth, and Sf is the frictional 
slope). 

The critical shear stress (Tcr) for the riprap bed was calculated based on the following 
equation: 

Tcr= 0.06 (As-Aw) d Tan <1> 

where AS is the density of the riprap (149.76 Ib/ft2 , specific gravity = 2.4), AW is the 
density of water (62.4 Ib/ft2), d is the median diameter of the riprap, and <1> is the angle 
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of repose, which is based on Figure 705A of the Clark County Regional Flood Control 
District (CCRFCD) design manual. 

PBS&J computed the shear stress on the banks and side slopes ('rm) using the following 
equation: 

1m= 0.75 ADSf 
1m= 0.75 TO 

where TO is average boundary shear stress on the bed as discussed above. 

The critical shear stress (1S) on the banks and side slopes is calculated based on the 
following equation: 

1- Sin ' g 
Sin ' ¢ 

where 1cr is critical shear stress on the bed as discussed above, and g is bank side 
slope. 

PBS&J selected the riprap sizes such that the critical stress for banks is always greater 
than the shear stress for banks with a factor of safety always higher than 3 (refer to 
Appendix C·S for supporting calculations). 

IV. Conclusions 

This study presents the findings of a detailed evaluation of existing, interim, and developed 
drainage conditions for the proposed landfill. 

This study investigated the onsite and offsite drainage conditions and determined that the site 
will be able to convey the 100-year peak flow rate through the proposed drainage facilities. 

The study shows that the flood protection facilities designed within this study will improve/ 
perpetuate existing drainage patterns. 

A copy of the grading plans are included Appendix E. 
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"" PI 53 K.f1 Pabco Delenli:ln Basil 
PTPO PITTMAN PIOHEEJI 0£T£HTl0H 
0000 PI GoneOvll12'W C'02;1 SS 500 
0010 • 2: 60" Ra' • 1.IF'M " 00" • 'lip RapOW18W U'O 2:1 SS .. 
00 .. E 9' X C' RCBC • Las PI ... , .00 
0020 • AflFIIfIOW 18'Wc.3"D2:1 SS "" .., • 72'ReP .'" """ PITTMAN RAIUIOAD 
0000 P2 IC'X8'F1C8 10" 
0020 P2 Cone OW IC'WS'OO:I SS .., 
0027 P2 lC' XS'AC8 ." 
11035 P2 Cone OIIIIOWIl'O 2:1 SS 5300 
0115 P2 12'XS'AC8 '00 
01111 P2 Cone 0"lIl lOW 5'0 2:1 SS "" PTVW PITTMAN WASH , YAH WAGEHa .... PI Ccnc: 0IIII 25WII'O 2:1 SS .... 
"'" • 12'Xe'AC8 .'" 
1105' • 12'U'AC8 "" 0107 • "'''''' .'" 
"'" • 00' "'" '" " .. • 8' X 5' AC8C 0 COmmerI::iII w., " "" • .. '''''' .20 
0157 • 00'''''' .. 
"53 • 72'''''' "'" " .. • ... "'" '10 

"" • ... ""' ..... ." " .. • 35.soo dl PMF Sphey 

"" • ~~=HfDelen~ Basi"I 

"''' • II 12f!W 1'0' UPRA 20 
PTWI< PfTnIAN WEST ItORIZOH 
0000 PI Cone 0vI112'W 5'02:1 SS 500 
0010 PI 12' X II' AC8C 0 Horizon 01' " 00" PI Cone 0vI112'W 5'02:1 55 "'" 

" .. PI Gone 0InI1O'W4.5'O 2:1 55 .. ." "'" e.S1J113 'J! , ... 

FLOOD CONTROL FACILITIES INVENTORY TO ACCOMPANY FIGURE 2 

·The H~C-1 n~ shown identifies the controlli"fJ concentration point for the associated facility and is located upstream of this facility due to decreasing peak f/ow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of f/ow from routing, 
""As-bullt or design slopes were used when available, All other slopes are based on existing topography, The user should verify the facility slope listed prior to performing any facility specific analysis, 

i£<i:WiRlWdNri Usnri 
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FLOOD CONTROL MASTER PLAN UPDATE 
FACILITY INVENTORY 
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"" CPlWl20 Pn3SC ... ,.30 

"" PAllCOOll Pn3SC '.28 2.30 

"" PA8C008 Pn3SC '.28 .." 
"" PA8C008 Pn3SC '211 .. " 
"" PA8C008 PIT3SC .211 .. " 
"" PA8C008 Pn3SC '.28 .. " 
"" PA8C008 Pn3SC ' .28 .. " 
"" PA8C008 Pn3SC '.28 

'03lI0 CPPKm Pn3SC .211 

.'" CPP""" PIT3SC • .28 

'" CPPO'" Pn3SC , .. 3.00 ... CPPOlc5 PIT3SC '.54 '.\0 ... eppo ... PIT3SC '.54 3.10 ... eppo ... PIT3SC , .. , ... ... eppo." PIT3SC . .., 3" ... PPO.", PIT3SC , ... , .. 
."" CPP0110 PIT3SC . ., ..... 
."" Cf'P0110 PIT3SC 15' ... ."" CPP0110 PIT3SC 15' '.20 
10" CPPOIIO Pn3SC 157 .", 

'" CPPOOOO Pn3SC , .. '.30 

'" CPPOOOO Pn3SC , .. ,., 

"" """"'" Pm 3.lg '50 
"" CP8AQ3I) PIT3SC .. , .... ... """'" PIT3SC 0.07 ..., ... """'" Pm 0.71 '.15 ... """'" Pm 0.11 .. , ... """'" Pm 0.11 .,32 
'53 """'10 Pm J." .,32 
553 """'10 Pm , ... .... ... PTVM)'OS PIrnC , ... ...., ... PTW!\)I85 Pn3SC , ... '211 ... PTVM)'" Pm , ... 

35500 eppo ... Pm , ... 
585' eppo ... Pm , ... 
58" eppo ... Pm , ... ..30 

1305 CPPOO45 Pm 1.11 '00 
1305 CPPOO45 Pm 1.17 ' .00 
1305 CPPOO45 Pm 1.17 C.IO 
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Appendix B: Hydrologic Calculations 



Appendix B-1: Existing Condition Hydrology 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

PBS&J EASTSIDE LANDFILL 
File: TDS-Standard Form 4.xls BY: KP 

Existing Condition Hydrology DATE : 10/5/06 

SUB-BASIN INITIAL I OVERLAND TRAVEL TIME To To nag REMARKS 

DATA TIME (Til (TI) Chook 

INIT1AL TRAVEL VI V2 Tlag:: 

DESIO : OEVJUN. CN K AREA AREA LENGTH SLOPE TI LENGTH SLOPE VELOCITY VELOCITY Tt O.6TC/SO 

(0 or U) Ao MI~2 'oe! % Min ' .. I % FP' ,p, Min Min Min Hours 

I) (2) (3) (4) (5) (6) (7) (') (") (9b) (10) (1 3) (14) 

ONEX I U 81.9 0.69 11 32.76 0.05 12 252 4.0 7.4 2082 1.4 1.78 3.5 12.2 19.5 N/A 0.20 

ONEX2 U 86. 7 0.7544 28.77 0.0450 300 5.0 6.3 2415 0.8 1.35 2.7 18.1 24.4 N/A 0.24 

ONEX3 U 9 1.0 0.8 112 22.12 0.0346 200 2.5 5.4 7 11 3.0 2.56 5.1 3.9 9.4 N/A 0.09 

ONEX4 U 87.3 0.7624 28.27 0.0442 300 4.8 6.2 1751 1.5 1.82 3.6 10.4 16.6 N/A 0.17 

ONEX5 U 91.0 0.8 112 1.06 0.00 17 50 1.3 3.4 453 1.9 2.05 4.1 3.7 7.0 N/A 0.07 

QffEXI U 77.6 0.6343 42 .20 0.0659 278 2.5 10.3 2213 2.0 2.09 4.1 10.9 21.1 N/A 0.21 

OffEX2 U 78.5 0.6462 9.63 0.01 50 195 3.6 7.4 942 1.8 1.99 3.9 6.1 13.5 N/A 0.14 

OFFEX) U 82.0 0.6924 16.40 0 .0256 300 0.3 18.3 1245 1.7 1.92 3.8 7.6 25.9 N/A 0.26 

OFFEX4 U 85.0 0.7320 7.61 0.0 119 300 1.0 11.5 750 1.9 2.02 4.0 5.2 16.6 N/A 0. 17 

OFrEX5 U 85 .0 0.7320 5.1 1 0.0080 300 1.3 10.4 625 1.6 1.87 3.7 5.0 15.4 N/A 0.15 

Tc= Ti+TI Eqn.601 For the travel time (Tt) calculations (Sec. 602.1). Undeveloped Vl _ 14.B· (Sll ooY'1I2 Developed Vl _ 20.2· (Sll ooY'112 
I Ti= 1.B( I .1 -K) l "1/2/S"113 Eqn. 602 VI applies 10 the firsl 500 feet of travel distance; 

K = 0.Q132 (CN) - 0.39 Eqn.603 V2 applies 10 the remaining travel distance. Undeveloped V2 = 29.4'(SllooY'112 Developed V2 = 3O.6'(S/looY'112 

I 
Tc Check = U1BO+l0 Eqn_ 604 

Tlag = 0.6 Tc Eqn. 612 Min Tc = 10 mins for undeveloped basins 

Tt = 5OON l + (Travel l ength-5oo)N2 Min Tc = 5 mins for developed basins 

REFERENCE: STANDARD FORM 4 



1······················· ·················· 
PI.OOD HYDROGRAPII PACKAGE (IIEC-lJ 

JUN 1998 
VEl'SWN 4.1 

U.S . .>.RK'i CORPS OF EOOlNEERS 
IIYDROLOGIC EOOINEERIIG CEm'ER 

609 SECOND STREET 

RUN DATE 050C"l'06 THIE 19,48,16 
DAVIS. CALIFORNIA 95616 

(916) 756-1104 

, xxxxxxx xxxxx , , 
" , 

nxxxxx xxxx xxxxx , , , , , , xxxxxxx xxxxx '" 

TillS PROGRAM REP(.ACES ALL PR£VlOlJS VERS I ONS OF IIEC-I KNOWN AS IIEC1 (JAN 73), HECIGS. HECIDB. AND HEClKW. 

TilE DEFINITWNS OF v;>.RIABLES -RTIMP- AND -RTWR- HAVE CHANGED FROM TIIOSE USED wnll TilE 197J-STYLE INPIJt STRI.ICrVRE. 
TilE DEFINITWN OF - AM$U - ON RM - CARD WAS C!IAN3EP WITII REVISIONS DATED 28 SEP 81. TillS IS TilE FORTRAN77 VERSWN 
NEW OPTIONS: D ..... "BRf.1U': OtrI'FLOW SUBMERGENCE SIIGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUPK"r, 
DSS:READ TIME SERIES AT PESIRED CAU:Ul.ATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION 
KIND-IATIC WAVE: NEW FINITE DIFFERENCE Ar.GQRITHM 

LINE 

• • • FREE ••• 

, 
• , 
" H 

" 
" " " " " " " " " " " " " " 
" " " " " 
" " " 
" " " " " 

LINE 

" " " 
" " " 
" " " 

" .. 
" " " .. 

>ffiC-' '"~ 
" . ..... . 1. ...... 2 . ...... 3 . . .. .. .4. • . 5. .... .. 6 . ... ... 7 . .. . . . . 8 . . .... . 9 . .... . 10 

' DIAGRAM 

" EASTSIDE LANDFILL IMPRO~S 

" EXISTIIG CONDITION KODEL 

" '"~ FILE . EX I STIN'LSDN3.PAT 

" SEPTEMBER 2006 

" DE$IGN =~ . 100 - YEAR , -~ =~ 

" =~ DISTR l BUl"ION . '00 " " MODELED " PSS.J 

" " 
, 

'" '" 
, 

" 
, 

" , .. " 1.00 0.60 0.58 

" ~, 

~ EXISTING ONS I TE SAS I N 
~ 0.05D 

" 2.79 

'" .000 .020 .057 .070 .087 .108 .1~4 .130 .130 .130 

'" .130 .130 .130 .133 .140 .142 .148 .158 .172 .181 

'" .190 .197 .199 .200 . 201 .204 . 214 .n9 .241 .249 

'" .251 .256 .no .278 .281 .281 .295 .3n .352 .409 

'" .499 .590 • 710 . 744 . 781 .812 . 819 .835 .85 1 .856 

'" .860 .868 .876 .888 . 910 .926 .937 .950 .970 .976 

'" .982 .985 .987 .989 .990 .993 .993 .994 .995 .998 

'" .998 .999 1.00 

'" , 81.9 
~ 0.20 

u OFFEXI 
~ EXIS1'11G OFFSITE ""'" ~ 0.0659 

'" 
, 77 .6 

~ 0.21 

UROFFl-ONI 
~ ''''''' OFFEXI """ ro CP-I 
AA 2250 0.016 0.010 =, " 
., OFFEX2 
~ EX ISTIN3 OFFSITE SAS I N 
~ .0150 

'" 
, ?S . 5 

" 0.14 

HEC-I '"~ 
". .. 1. ... 2, •. 3 . ...... 4 . .. ... . 5 . ..... . 6 . . ... . . 7 . ...... 8 . .. . . 9 . . . ... 10 

ICICROFF2-CPl 
~ ""'" OFFEX2 FUlW TO CP-l 
AA 2070 0.020 0.030 '''' " 
'" Cpo! 
~ COKBINE ,~, ~ OFFEXi 
oc , 
KKRCPI-ClB 
~ RourE CP-I FLOW TO CIB 

'" '" 0.008 0.030 =, " .............................................................................. 
ReferencM ,,~ ,~ 

• ... ddendum " " the T~hnical Drainage Stu~y '0' H"nd"uon CO<mtnerc. 

.. .... .... .. ~;?:;: . ~. ! :~~:!;. ~~.~!. ~:~~: . !:;~;':~:~ . ~~~:! ............ 
KX OFYD-14 
KM OFSITE DEVELOPED BASIN OFf'D-14 
KM REFERENCED FROM EGO 2 
BA 0.0028 
PB 2.79 
LS 0 88 

PAOE 

"'" 

, 

, 



" on 0.200 

" " RT-B\4 

" ~ ""'" 01'1'0-\4 TliROIX>Il ~" 
, 

" n 1050 0.014 O.Oll , ~, " " 
" " BMIC-l 

" ~ ONSITE DEVELOPED "''' BlUC-l 

" ~ REF&lUNCED ''OM "''' 
" ~ 0.0141 

" " 2.19 

" ~ , 
" " "' 0.081 

" " m 

" ~ COMBINE RT-BI4 ~ mnC-l 

" '" 
, 

HEC -l INPUT P1.GE , 
LHIE ". . .... . 1. .. ..• . 2 • ..•... 3 • .. ..•. 4 . . . .... 5 . .... . 6 . . ...•. 7 . .•... . B . 0 ••••• 9 . ..... 10 

" " RT-14 

" ~ ,~, m T!iROUGII BHIC-2 

" n ." O. OlB 0.013 'AA' " " 
n " BMIC-2 

" ~ ONSITE DEVELOPED BASIN BMIC-2 

" ~ REFERENCED ffi~ "''' 
" u 0.0118 

" " 2.7'1 

" ~ , 
" " on 0.073 

" " '" " ~ COKBINE R1' - 14 ~ BMIC-2 

" '" 
, 

" " RT-15 

" " ROUTE '" THROUGH SCH-2 .. " ." 0.019 0.013 ~, " " 
" " SCH-2 .. ~ ONSIT£ DEVELOP&[) BASIN SCH-2 

" ~ REFERENCED ,,~ "''' .. U 0.0065 

" " 2.79 

" ~ , 
" " "' 0.060 

" " on 

" ~ COMBINE RT-15 ~ SCH-2 

" '" 
, 

" " RT-16 

" ~ ,~, on T!iROUGH BHIC-3 

" U '" 0.013 0.013 ~, " " .. " BMIC-3 

" ~ ONSITE DEVELOPED BASIN BMIC-3 

'" '" REFERENCED ,,~ "''' 
'" ~ 0.0106 

'" " 2.79 

'" ~ , 
" ". on 0.062 

HEC-l INPUT PAGE • 
LINE ". ...... 1 ..... . . 2 . ...... 3 . .•.. .. 4 . . .... . 5 . 0 ••••• 6 . . . .. .. 7. ..... . 8 . 0 ••••• 9 . .... . 10 

'" " MGDEV-2 

'" ~ MILGARD MANUFAC'roRING ONSI1'E BASIN 

'" ~ REFERENCED ,,~ "''' 
'" ~ 0 . 0093 

'" " 2.19 

'" ~ , 
" '" "' 0 . 015 

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

'" " '" '" ~ COMBINE R'J'-16. BMIC-3. MGDEV-2 ~CP-l 

'" "' 
'" " 01'102 

'" ~ EXISTING ONSITE BASIN 

'" ~ .04 50 

'" " 2 .19 

'" ~ , 86.7 

'" on 0.24 

.. ... .. .... .................................... ........... ... ... .. .... ....... . 
R..fe~encotd , ,~ ,= 

• ... ddendum ., '0 "" Technlc"l Dui""lIe Study '0' Henderson Comm>e~ce 
Cent .. ~ T\oJO (Fo~ .... ~ly knO"om ". KARSH)' (February 200)) ....................... .......... .......... ................................... 

m '" AA' 
m ~ KARSCH ONSITE BASIN 

'" ~ 0.0014 

'" " 2.79 
m ~ , 

" '" on 0.049 



'" '" '" ". 
'" '" 
'" ". m 

'" m 
DO 

'" , .. 
'" '" '" '" 

'" '" '" '" '" '" 
'" '" '" '" '" 
'" '" '" 
'" '" ". 
'" '" '" '" '" no 

'" '" '" ". m 

u "'" ~ IQ.J{$CH OUSITE BASIN 
~ 0.0016 .. 2.79 
~ • " ~ 0.037 

u ~, 

~ IlARSCH ONSITE a.>.SIN 
~ C.OOIS 

" 2.79 
~ • " "' O.O~ 

H£C-l J:NFUT 

1D ....... 1 ....... 2 ....... 3 ....... 4. . ,. 
]0;1( CHRI 
KM COMBINE HRJ. 1iR2. HRI 
KH THESE FLOWS ARE DISCAARGED INTO THE ONSITE 
KM STORM DRAIN SYSTEM LMlELED ALIG~ 'HI' 
KH ON FIGURE 7 " , 

u. CIIIS 
KM COMBINE CIB, CHRI AND ONEX2 "' , 
JUt om:X4 
KM EXtSTI~ QNSITE BASIN 
SA .0442 
FB 2.79 
loS 0 87.3 
UO 0.17 

u: OFFEJ[5 
KM E)[lSTI~ CFFSr'I'E B./\SIN 
SA .0080 
loS 0 85.0 
un 0.15 

~I'F5-CPJ 

KM ROUTE OfFEX5 FLoOW TO Cpo) 
u 1692 0.019 0.030 

KJ<: cr-] 
KM COMBINE 0NEX4 AND QFr05 " , 
KK ONEX) 

KM EXISTlU> ONSITE BASIN 
BA .0)46 
VB 1.7'f 
t.S 0 91.0 
un 0.09 

U OPFEl[4 
KM EXISTIN:: GFPSITE BASIN 
SA .0119 
LS 0 85.0 
un 0.17 

., . .7 ....... 8 ....... 9 ...... 10 

1D ....... 1. ...... 1 •...... 3 •...... 4 .. 5 ....... 6 ....... 7 . ...... 8 ....... 9 ...... 10 

'" '" '" '" '" '" 
'" '" '" '" '" 
'" '" '" 
'" '" '" '" '" '" 
'" 

KK OPPElt] 
KM EXISTING OFFSITE BASIN 
BA .0256 
PB 2.79 
t.S 0 82.0 
lJIl 0.26 

KK ONEX5 
KM EXISTING ONSI'l'E BASIN 
SA .0017 
LS 0 91.0 
1JD 0.07 

JUt CP-2 
KM COMBU,,: OFFEX3 AND 0NEX5 

"' , 
]':KQFFEX3POND 
KM COLLECTS n.ow I'lIOM OFFEX3 AND ONEX5 
RS 1 STOR -1 
SV 0 0.47 1.l7 2.71 4.52 
SE 1766 1767 1768 1769 Ino 
SQ 0 0.01 0.02 0.0] 0.04 

SCHDIA'l'IC DIAGRAM. OF $'!'REAM NE'NORr: 

(VI RO\1tlt«i 

00. ( . ) COtmECTOIl 

13 ONEXI 

27 OFFEXI , , 

4 < -- ) Rl"!VR.'l OF DIVER1'ED OR PUMPED FLOW 

PAGE 5 

PAGE 6 



" 
" 
" 
" CP-l. 

V 
V 

" RePl-elB 

" 
" 
" 
" 
" 
" 

" 
" 
", 
lD CIS. 

14~ Cl8B. 

'" 
'" 
'" 
'" 
'" 

OFI'EX2 
v 
V 

ROFF2-CP 

( ... ) RUNOFF ALSO COHPUTED AT THIS LO:IITION 

1········································· 
FLOOO HYDROGRAPH PACKAGE (HEC-l) 

JUN 1998 
VERSION 4 .1 

RUN OJITE 050C"1'06 TIME 19: 48: 16 

OFro, 

OFFEXJ 

CP-2. 
V 
V 

OFFEX3PO 

EASTSIDE L.>.NDFiLL IMPROVEMENTS 

ONEX5 

u.s . ARK'! CORPS Of' ENGINEERS 
HYDROLOGIC ENGINEERING CEN'TER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 



EXIS'I"lNG CONDITION MODEL 
INPlJI' FILE a EXIS'l'ING.)lm3.DAT 
SE?'!'EHBER 2006 
DESIGN STORM _ IOO-YEAR 6-HR S1'ORM 
S1'ORM OISTRIBU'I'ION • SOO f3 
MODELEIl BY PSSIo.J 

II 10 O(1J"PUT CONMIOL V1\lU ... BLES 
I PRN'I' 5 PRUIT COm'ROL 
I PLOT 0 PLO'!' COm'ROL 
QSC ... L o. IfYDRo:.;R1IPH PLO'!' SC"'J...E: 

iT IfYDRo:.;R1IPH TIME DAT ... 

~" 
, HINU'I'ES l:N CClMPIn" ... nON iN'l'ERW.L 

IDATE , S1"1<RTING DATE 
ITIKE 0000 S1" ... l'tTING TIME 

'" '" NUMBER OF IlYDROOR1lPH ORDINATES 

~" 
, ENDING DATE 

=,~ 0055 ENDING TIKE 
,,~ " CENI'lJRY I1AAA 

COMP\Jt ... TION IN'I'ERV1I.L .OS HOURS 
TOT ... L TIME II1ISE 24. ~2 HOURS 

EOOLISH UNITS 
OAAINIIGE ARE1I 
PR.ECI PIT"'TION DE?'!'H 
LEl'CrH, ELEVATION 

"'" STOR1IGE VOLUME 
SUl!F"'CE ... REA 
TDlPER1ITURE 

JP MULTI-Pl.1IN O?'!'ION 

"'~ 
JR MULTI-R1ITIO O?'!'ION 

SOUARE HI LES 
INCHES 

"IT 
CUBIC FEET PER SECOND 
"'CRE- FEET 
"'CRES 
DEGR£ES F ... HRENHEIT 

1 NUMBER OF PL1INS 

R1ITIOS OF PRECIPIT ... TiON 
1.00 .60 .S8 

FDlCRU'I' - NEWT'ON R1IPHSON i· ... ILEDFIXED POIN'" ITEAATION USED - ITERA.TION_ I 

PEAK FLOW MID S'l'IIGE (END-OF-PERIODI SUMMARY FOR MULTIPLE PL1IN-R1ITIO ECONOMIC COMPUT ... TIONS 
FLOWS IN CUBIC FEET PER SECOND. - IN SQUARE MILES 

TIKE TO PE.>J:. IN HOURS 

RATIOS ... PPLIED TO PRECIPIT ... TION 
OPEAATION ST ... TION ,,~ ,~ R1ITIO 1 RATIO 2 RATIO 3 

1.00 ." ." 
IlYDR(x;RAPH "''1' 

O~, " "'" ". n. ". ,,~ 3.67 3.61 3.61 

IfYDI\(x;R1IPli "''1' 
01'1'01 " "'" ... U . D. 

,,~ 3.67 3.61 3.67 

RO\n'ED TO 
ROFI'l-ON . " ,~ " . U. ". ,,~ ) .15 3.8) 3.83 

IlYDR(x;R1IPli "''1' 
01'1'02 .0> ,~ D. , . , 

,,~ ) .58 3. 58 3.58 

ROU'l'ED TO 
ROFF2-CP .0> ,~ D. , . .. 

TIME ) .67 ).75 3.75 

J COMBINED "''1' 
CP-I .D ,~ 105. D. ". ,,~ ) .67 ).75 3.15 

ROUTED TO 
RCPI-CIS .D ,~ 10l. ". ". TIME ) .67 3.75 3.83 

IlYDR(x;R1IPli "''1' 
OFFO- 14 .00 ,~ L , . L 

,,~ 3.58 3.61 3.67 

ROU'l'ED TO 
l'tT-B14 .00 ,~ L L L 

,,~ ) .67 3.61 3.67 

IlYDR(x;R1IPli "''1' 
ilI'HC-I .0> ,~ ". D. ". TIME 3 .50 3.50 3.50 

2 COMBINED "''1' 
m . " ,~ " . U. B. 

,,~ 3.50 ).50 3.50 

ROU'l'ED TO 
RT - 14 . " ,~ n . B B. 

,,~ J .50 3.50 J.50 

IlYDROGR1IPH "''1' 
BMIC-2 " ,~ ". " n 

TIME 3.50 3.50 3.50 

2 COMBINED "'I' 

'" . 0; ,~ " . ". ". TIME 3 .50 3.50 3.50 

ROU'l'ED TO 
RT-15 . 0; ,~ ". " " . ,,~ J .50 J .50 J.50 

HYORo:.;R1IPH AT 
SCH- 2 .0> "'" D. , . ,. 

TIME J.SO J .50 3.50 



2 COMBINED AT 

. " 
ROUTf;D TO 

RT- 16 . " 
IfYDROGRAPH AT 

BloIIC-3 

HYDRQGRAPH AT 
H3DE'V- 2 

4 COMBINED AT 

IlYDROGRAPH AT ,,,.,,, 

IlYDROGRAPH AT 
.00 

HYDROGRAPH AT 
.00 

HYDROGRAPH AT 
.00 

3 cotIBINf;D AT 
. 00 

3 COMBINED AT 
elBB 

IlYDROGRAPH AT 
ONEX4 . " 

HYDROGRAPH AT 
OFFEX5 

ROUTED TO 
ROFF~-CP 

2 COMBINED AT 
CP-3 

HYDROGRAPH AT 
ONEX3 ." 

HYDROGRAPH AT 
OFFEX4 

HYDROGRAPH AT 
OFFEX3 . " 

HYDROGRAPH AT 
ONEXS .00 

2 COMBINED AT 
CP-2 . " 

ROUTED TO 
OFFElOPO . " 

ISTAQ 

(MIN) 

FaR PlA'l E 1 RAT I OE 1.00 
ROFFl -ON I1.>.NE 2.111 

""'" TIME 

""'" TIME 

,~ 

TIME 

,~ 

TIME 

,~ 

TIME 

,~ 

TIME 

" . 3.50 

" . 3.50 

" . 3050 

n. 
3.50 

162 . 
l.5B 

09. 
3.67 

; 
3.50 . . 
3.50 

'-
3.50 

>0 . 
3.50 

212. 
3.~8 

" . 3.58 

>0. 
3.~8 

,. 
3.67 

". 3 .58 

". 3.50 

" 3.58 

" . 3.67 

'-
3.50 

" . 3 .67 

o . 
5.92 

PEAK STAGES IN FEET 

" . 3050 

". 3 .50 

u. 
3050 

, 
J .50 

". 3 .67 

L 
3.50 

, . 
3.50 

,. 
3.50 

,. 
3.50 

". 3 .67 

. . 
3. 58 

.. 
3.67 

". L50 

,. 
3.58 

, . 
3. 75 

, . 
3.50 

, . 
3. 75 

o. 
5.33 

". 3 .50 

" 3.50 

>0. 
3.50 

, . 
" 
". 3 .50 

". 3067 

L 

" 

,. 
J .50 

,. 
3.50 

". 3.58 

". 3.58 . . 
3.58 

'-
3.67 

". 3.58 

". 3.50 

, 
3. 75 

L 
3.50 

, . 
3. 75 

o. 
5.42 

STAGE 1768.34 1767.24 1767.18 
TIME 6.67 6.5B 6.67 

SUMMARY OF InNEKATIC ~AVE - MUSJUNGIJM- CUNGE ROUTING 
(FLOW IS DIRECT RlmOFF WITHOln' BASE FLOW) 

TI!lE TO ""~ 

(CFS) (!lIN) (IN) 

46.96 222 91 ." 

(!lIN) 

5.00 

INTERPOVoTED TO 
C{lM:PI]I'AT I ON Im'ElIW,L 

TI!lE TO 
,~, 

(CFS) (!lIN) 

46.94 225.00 

(IN) 

." 
CONTINlJITY S1JMIQ.RY (AC-Pl') INFLOW~ .3375E_Ol EXCESS_ .OOOOE.OO OUTFLOWz .3380E.Ol BASIN STORAGE_ .3651£-05 PERCENT ERROR_ -.2 

FOR Pl.AN ~ 1 RATIO~ .60 
ROFFl - ON I1.>.NE LOB 13.76 228 58 .;0 5.00 l3.59 230.00 

CONTINUITY Sl1!!MARY (AC-FT) INFLOWz .1061E_Ol EXCESS_ .OOOOE.OO OUTFLOW~ .1065E.OI BASIN STORAGE_ .3304E-05 PERCENT ERROR_ -.4 

FOR Pl.AN _ 1 RATIOE .58 
ROFFl-ON KANE 3.12 12.50 227 50 5.00 12.40 230.00 

CONTINUITY SI)MIo!A.RY (AC-Pl') INFLOW ' .9696E.00 EXCESS - .OOOOE·OO OUTFLOWE .9733E·00 BASIN STORAGh .3663E- 05 PERCENT ERROR_ -. 4 

FOR Pl.AN _ 1 RATIO_ 1.00 
ROFP2-CP Kl<NE 2.57 13 .17 219.45 1.01 5.00 13 .07 220.00 1.01 



COm-lNUITY SUMXARY (AC-FT) - INFLOW_ .80?~E_00 EXCESS~ .OOOOE.OO otn'FLOW~ .8108E.00 BASIN STORAGE_ .26llE-05 PERCEN!' ERROR_ -.4 

FOR P41I.N ., I RATIO_ .60 
ROrF2 - CP MA...'IE 3.75 3.97 225 11 .n 5.00 3.97 225.00 

CONTINUITY SUMMARY (AC-rr) INFLOW_ .2625E_00 EXCESS~ .OOOOE.OO otI'l'FLOW~ .2649E_00 BASIN STORAGE_ .1921E-05 PERCEm' ERROR_ -.9 

FOR P41I.N ~ 1 RATIO_ .58 
ROFF2-CP MANE 3.9) 3.71 2n 59 5.00 3.61 225.00 

CONTlNUI'l"'f SUMI'JlRY rAC-rr) INFLOW· .2(06E_00 EXCESS~ .OOOOE_OO Otll'FLOW~ .2435E_00 BASIN STORAGE •. 2215E-05 PERCEm' ERROR~ -1.2 

FOR PLAN _ 1 RATIO~ 1.00 
RCPl-C18 MANE ." 104.64 221 4? 1.06 5.00 101.21 220.00 1.07 

CONTINUITY SUMMARY (Ac-rr) INFLOW~ .7492E_OI EXCESS • • OOOOE_OO O\n"FLOW_ .7497E. Ol BASIN STORAGE_ .6H6E-05 PERCEm' ERROR_ -.1 

FOR PLAN • 1 RATIO. .60 
RCPl - CI8 MANE 1.09 32.76 226.76 5.00 31.80 225.00 

CONTINUITY SlOOV.RY (AC- FT) INFLOW" .2533E. Ol EXCESS •. 0000E_00 otn'FLOW • . 253411:_01 BASIN STORAGE •. 67?4E- 05 PERCENT ERROR~ .0 

FOR PlJIN _ 1 RATIO_ .58 
RCP!-CI8 MANE 1.10 29.80 226.94 .n 5.00 28.60 230.00 

CONTINUITY SUMMARY (AC- Pr) INFLOW_ .2330E. Ol EXCESS~ .OOOOE_OO OUTFLOW_ .2331E_Ol B1I.SIN STORAGE_ .6358£-05 PERCEN'!' ERROR_ .0 

FOR plJ\N _! RATIO_ 1.00 
RT-B!4 MANE 1.36 3.39 218 69 1.64 5.00 3.37 220.00 1. 63 

CONTINUITY SUMMARY (AC-rr) INFLOW_ .243e£_00 EXCESS~ .OOOOE_OO otn'FLOW_ .2442E_00 BASIN STORAGE_ .1570£-08 PERCEN'!' ERROh -.2 

FOR Pl.AN _ ! RATIO. .60 
RT-BU MANE 1. 71 1.51 223.43 5.00 1. 50 220.00 .n 

CONTINIlI'l"'f Sl1M1"JlJtY (AC-Pr) INFLOW •. 1061E_00 EXCESS~ .OOOOE'OO otI1'FLOW~ .1063£_00 BASIN STORAGE_ .7638£-08 PERCEN'!' ERROR~ -.2 

FOR plJ\N _ 1 RATIOa .58 
RT-B!4 MANE 1. 76 1.42 222.80 5.00 1.41 220.00 

CON'l"INllI'l"'f S1.JMW,RY (AC-Pr) INFLOW· .9979E-Ol EXCESS •. OOOOE_OO otn'FLOW~ .9993£-01 BASIN STORAGE_ .588611:-08 PERCEN'!' ERROR~ -.1 

FOR plJ\N • 1 RATIO_ 1.00 
RT - U MANE .37 21.93 210." 1.91 5.00 27.32 210.00 1.91 

CON'l"iNUITY SUMMARY (AC-Pr) INFLOW_ .1720E_OI EXCESS_ .OOOOE_OO otn'FLOW_ .1721E. Ol BASIN STORAGE_ .775IE-08 PERCENT ERROR~ .0 

FOR Pl.AN • 1 RATIO_ .60 
RT-14 MANE .42 13 .81 211 01 5.00 13 .40 210.00 

CON'l"INUITY SUMMARY 'AC-Pr) INFLOW_ .8203E-00 EXCESS_ .OOOOE_OO OUTFLOW_ .8205E' 00 B1I.SIN STORAGE •. 6549E- 08 PERCENT ERROR~ .0 

FOR Pl.AN _ 1 RATIO. .58 
RT - H MANE .41 13.17 210.75 ." 5.00 12.73 210.00 

CON'l"iNUITY SUMMARY ,AC- FT) INFLOW" .7778E' 00 EXCESS _ .OOOOE_OO Otll'FLOW_ .7180E_00 BASIN STORAGE •. 6560E-08 PERCEN'!' ERROR~ .0 

FOR PLAN • 1 RATIO. 1 00 
RT-15 MANE .36 49.16 2!0.62 1.93 5.00 48.56 210.00 1.94 

CON'l"INUITY SUMW<RY ,AC- FT) INF!.OW" .2959E. 01 EXCESS • . 0000£_00 OUTFLOW~ .2959E_01 BASIN STORAGE_ .9128E-08 PERCEN'!' ERRORE .0 

FOR Pl.AN _ 1 RATIO_ .60 
RT-15 MANE .35 24.51 2!0.92 ." 5.00 24.04 210.00 ." 

C{lN'l"INllITY SUMW<RY ,AC- FT) JNFt.{lW- 1419E. Ol O:CESS _ .OOOOE'OO OUTFLOWE .1420E. Ol BASIN STORAGE_ .8611E-08 PERCEN'!' £RROR~ .0 

FOR plJ\N • I RATIO_ .58 
RT~15 MANE .35 23.31 2!0.84 ." 5.00 22.85 210.00 ." 

CONTINUITY SUMMARY ~AC-Pr) INFLOW_ .1347E.01 EXCESS •. 0000£.00 OI.I1"FLOW~ .1347E_01 BASIN STORAGEE .8421E-08 PERCENT ERROR_ .0 

FOR plJ\N _ I RAT10~ 1.00 
RT-16 MANE .53 60.94 211 13 1.94 5.00 58.94 210.00 1.95 

CON'l"INUJTY SUMMARY 'AC-Pr) INFLOW~ .3645E-OI EXCESS • . OOOOE_OO otn'FLOW_ .3647E. Ol BASIN STORAGE_ .3120£-07 PERCEN'!' ERRORE -.1 

FOR PLAN • 1 RATIO_ .60 
RT-16 MANE .65 30.36 211 36 S.OO 28.90 210.00 

CONTINUITY Sl1MM1I.RY (AC-Pr) INFLOW_ .P5!£.01 EXCESSE .OOOOE.OO OUTFLOW" .1752£_01 BASIN STORAG£~ .3374E~07 PERCENT ERROR_ -.1 

FOR PLAN • 1 RATIO~ .58 
RT-16 MAN£ .62 28.82 211.06 ." 5.00 27.44 210.00 ." 



CONl'INUI'l'Y SUMM.I\RY tAC-IT) - INFLOWa .1661£.01 E:{CESSa .0000£. 00 O\n"FLOW- .1663£·01 BASIN STORAG£a .H05£-07 P£lKENT ERROR _ - .1 

FOR PI.AN _ 1 RATIOE 1.00 
ROFF5-CP MANE 2.26 9.49 218 94 1.42 5.00 9.35 220.00 1.42 

COm-INUITY S~Y tAC - IT) INFLOW_ .6031£*00 E:XCESS • . 0000£.00 O\n"FLOW_ .6052£.00 BASIN STORAGEE .4046£-06 PERCENT ERROR- -.J 

FOR PI.AN • 1 RATIOE .60 
ROFF5-CP MANE 2.88 221 66 5.00 3.73 220.00 

CONTINUITY SUMMARY (AC-IT) INFLoOW • . 2413E*00 £XCESSE .0000£.00 O\n"FLOW_ .2419E'00 BASIN STORAG£E .4920£-06 PERCENT ERROR_ -.2 

FOR PI.AN • 1 RATIO_ .58 
ROFF5-CP W\NE 2.92 3.61 221 61 5.00 3.45 220.00 

COmlNUITY SUMMARY ("C- FT) INFLOWE .2254[.00 £XCESS •. 0000£*00 OUTFLOW_ .2260E'00 BAS IN STORAG£" .3400£-06 PERCENT £RRORa - .2 

•• • NORMAL END OF HEC- l •• • 



OFFEX3 Shallow Pondind Area 

ELEVATION AREA (ft2) VOLUME (ft3) VOLUME (ac-ft) CUMULAnVE VOLUME (ac-ft) OUTFLOW (cis) 

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 

Note: Area was determined from l ' topography using AutoCAD 
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LEGEND 

ONSITE BASIN BOUNDARY 

OFFSITE BASIN BOUNDARY 

REFERENCED BASIN BOUNDARY 

ONSITE BASIN LABEL 

OFFSITE BASIN LABEL 

REFERENCED BASIN LABEL 

HEC-1 COMBINATION POINT 

DISCHARGE POINT 

FLOW DIRECTION 

TOPOGRAPHY BOUNDARY 

EXISTING LANDFILL BOUNDARY 

NOTES 

• ADDENDUM #1 TO THE TECHNICAL DRAINAGE STUDY FOR 
HENDERSON COMMERCE CENTER TWO (FORMERLY KNOWN AS 
HARSCH)" PREPARED BY PBS&J (FEBRUARY 2003) WAS USED 
FOR REFERENCED BASINS 

BASIN 10 AREA (ac) ~oo (cfs) ~o (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 

GRAPHIC SCALE 
300 0 150 300 600 1200 

~~~_~?~~I ~Ir----I~~~~I 

51196319 

(IN FEET ) 
1 Inch . 300 ft_ 

OCTOBER 2006 

FIGURE 4 
EXISTING CONDITION 
DRAINAGE MAP 

TECHNICAL DRAINAGE STUOY FOR EASTSIDE LANDFILL 

2270 Corporate C .. de 
SuIte 100 
i-tende<son, Nevada 69074-6382 
Telephone: 7021263-7275 
Fax: 7021263-7200 

ENGN:ERJN{; PLANNING· SUi~VE'Y""'G CONSTRUCTION S£RVICES 



Appendix B-2: Interim Condition Hydrology 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

PBSAJ EASTSIDE LANOA LL 
File: T05-Standard Form 4.xls B Y; KP 

Interim Condition Hydrology OATE: 1(' 5106 

rsus-BASIN NTW.. I OVIEAl.AHO mAVEL TWIIE " " no, ... -, 
OATA ~."" "" -, ........ ~" .. " '" -DE$«): DEV.AJN. " 

, ...... ...... l EHGTW Sl Of>I! " "''''''' ,,,, ... VELOCITY ,aoar< " o.noW 
(DOIUI " MIA2 ,~ • •• ,~ • "" ... •• •• •• -'I '" '" '" '" '" '" '" "" "OJ ,'01 (13) II', 

ON DI 0 87.7 0.7676 0 .9< 0.0015 l lil 33.0 " 
,., 0.' 1.211 I' .. , l.3 12. 1 0,05 

OND2 0 117.7 0.7676 3.70 0.00511 '" n o " 910 0.4 1.28 I' 10. 1 12.2 15.11 0.11 

OND) 0 88.6 0.7795 1.38 0.0022 "6 n o 2.2 "'" 10 2.02 3.1 3.0 ,., 12.9 0.05 

ON04 0 89.7 0.7940 11.67 0.0182 24Q 2.0 ••• 1276 2.6 3.26 •. , 5.2 12.0 111.4 0. 12 

ONDS 0 91.0 O.loJ112 ~.O3 0.0079 JOO 1.7 7.' '" 1.1 2.07 3.1 ••• 12.0 14.9 0.12 

ON'" 0 91 .0 0.11112 ' .90 0.0155 7Q I.' 3.' 1407 0.' .." 2.4 11 .7 15.6 111.2 0. 16 

OND7 0 "' .. 0.0186 W 0.0092 '" n o " IJ" I.' 2.67 ' .0 ,., '.7 111. 4 0.'" 

ONDS 0 "'.3 0.8020 ".20 0.0223 128 33.0 I.' 2382 0.' 1.28 
" 

22.7 24.6 23.9 o.u IJKTb2 - 0. 15 Sft NoC~ 

ONDO U 91.0 0.8112 106 0.0017 '" LJ , .4 4lJ I' 2.05 ., ' .7 7.0 NIA 0.01 

ONDIO 0 9 1.0 0.8112 4.28 0.0067 '" 31.0 I' '''0 0.4 1.211 I' 12.5 14.2 17.3 0.14 

ONDII 0 9 1.0 0.1111 2 "" 0.0150 '" I.. '.6 "'" 1.1 2. 12 3.' 6.' 13.4 17.1 0.1 .\ 

ONDI 2 0 91.4 0.8165 2.71 0.0043 '" 33.0 I., ." Ll 2.47 '.7 ,., '.7 14.2 0.06 

OND IJ 0 91.0 0.11112 ' .70 0.0073 " 33.0 I.' 71 ' 0.' 1.211 I., •• ,., 14.5 O.HI 

OND14 U , I. 0.1111 2 11.12 0.0 174 m 1.0 '.7 '" '.0 3.31 ••• 2.7 ,. NIA 0.011 

ONDI 5 U 91.0 0.8112 21.47 o.on s 200 ,., , .4 7" ' .0 2.56 ' .1 3.' ' .4 NIA 0.09 

DETI'O 0 9 1.4 0.8165 5. 14 0.0080 6IJ •. , ' .0 " 34.0 11.78 17.8 0.0 - 1.0 H 10.5 0.02 

OFfEJ(I U 77.6 0.6343 <220 0.0659 278 ,., 10.3 '''' '.0 '09 ' .1 10.9 21.1 NIA 0.2 1 

OFFEXl U 78.' 0.6462 9.63 0.0150 '" , .• 7.4 942 I.. '" 3.' " 133 NIA 0.14 

--
OFm<J U " .0 0.6924 16.40 0.0"'..56 JOO 0.' '" 1245 1.7 1.92 , .• 7.6 lS.9 NIA 0.16 

OFm<' U " .0 0.7320 7.61 0.Q119 JOO 1.0 11.5 7'" I.' '.02 ' .0 ,., 16.6 NIA 0.11 

-
OFFEX5 U ".0 0.7320 5.11 0.0001 lOG LJ 10.4 '" I.. 1.87 3.7 '.0 1504 NIA O. IS 

Tc . Tl . TI Eqn. 601 For Ihe rravellime (TI) calculaliOns (Sec. 602.1). 

u _ _ 
VI a 14.8' (81100)"112 

ee._ 
VI a 20.2' (511 001"112 

Tl . 1.8 (1.1 • K) L" 1121 5"113 Eqn. 602 VI applies 10 Ihe r .... t 500 reel 01 rravel tbtance; 

K .0.0132 (CN) · 0.39 Eqn. 603 V2 applies 10 Ihe remaining iravel distance. 

u __ 
V2. 29 .• '(811001"1/2 

ee._ 
V2'"' 3O.6·(51tOOI"I /2 

Tc Check .111!K)+ 10 Eqn. 604 
TIag . 0.6 Tc Eqn. 612 Min Tc '"' 10 mins for undlN8IopIId basins 

TI . &XJ{III. (Travell.8ng\t1·SOO)N2 Min Tc '"' 5 mins for d8\1eIoped basins 

Note: Tile lag time or basin ONOB was changed 10 0.15 hrs beCause the v9lOCi~6S were not accurale for the 

REFERENCE : 
cross section. Please refer 10 the FlowMasler cross section 1oc81edln Appendix B-3 lor lI'le time calculations. 

STANDARD FORM 4 



1·············· ····· .. ·· ·· ··········· ····· 
I'LOOD IlYDROORAPH PACKAGE (HEe-l) U.S. 1I.RMY CORPS or ENGUiEERS 

1i'iDR0UXlIC ENGINEERING CENTER 
609 SECOND STREET 

NlVIS, CALI FORNIA 95616 
(916) 756-110( 

JUN 1998 
VERSION (.1 

RUN DATE 27SEP<l6 TIME 19:18,(6 

... PREE 

, XXXXXXX XXXXX , , , , 
" , , 

XXXXXXX XXXX XXXXl\" , , , , , XXXXXXX XXXXX '" 

THIS PRQGRA.'I REPLACES ALL PREVtOOS VERSI<ms or HEC - I r;NOWN AS Heel (JAN 73), HECIGS, HEClDB. Alin HEel]';W. 

THE DEFINITIONS OF VARIAB\.ES - RT I Hp - AND - R'I'IOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-ST'fl.E INptrr STII.UC"ruRE. 
THE DEFlNITION OF -AM$ICX- ON RM - CARD WAS C~ED WITH Il.EVISIONS DATED 28 SEp 81. THIS IS THE f'ORTRAN77 VERSION 
m:w OPTIONS: [)AMBII.EAJ( OtrrPLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATtON, DSS,WRITE STAGE FREQUENCY, 
DSS;REA{l TIME SERIES AT DESfll.ED CALCULATION INTERVAL t.OSS RATE:GREEN AND AAPT INPIL'l"RATtON 
!(lNDIATtC WAV<: ; NEW FINITE OJ:I'I'ERENCE AWORITIlM 

HEC-I INptI'I' 

ID .•. . .. 1. ...... 2 ....... 3 ....... 4 .. . .... 5 ....... 6 ...... . 7 ...... 8 ....... 9 ...... 10 

, , , 
• , , , 
• , 
" " " 
" " " " n 

" " " " " " " " " 
" " " " " 
" " " 
" " " " " 

LINE 

" " " 
" .. 
" " " 
" ., 
" " " 

' OIAG""'" 
ID EASTSIDE !.ANDI'IL\' IMPROVEMEm'S 
ID INTERIM CONDITION MODE\. 
10 INptI'I' I'I LE * INT-flDN3.DAT 
10 SEPTEMBER 2006 
IO DESIGN S'l'ORM • 100-YEAR 6-1111. S'l'ORM 
ID S'l'ORM OIS'l'RIlWI'ION • SON 13 
IO MODELED BY pBS"J 

1.00 0.60 

leX ON09 
PI EXISTING <mSITE SASIN 
SA 0.0017 
pB 2.79 
PC .000 .020 .057 
PC .130 .DO .DO 
PC .190 .197 .199 
PC .251 .256 .270 
PC .499 .590 .710 
PC .860 .868 .876 
PC .982 .985 .987 
PC .998 .999 1.00 
!.S 0 91.0 
1]0 0.07 

u OFrOl 
KM EXISTING Ol'pSJTE SASIN 
SA 0.0256 
LS 0 82.0 
UD 0.26 

U CP-7 
KM COMBINE OND9 AND 01'1'03 

"' , 
){]'; OND8 
KM DEVELOPED ONSITE SASIN 
SA 0.0223 
LS 0 90.3 
1]0 0.15 

'" 

.070 

.133 

.200 

.278 

.H4 

.888 

.989 

.087 

.140 
.201 
.281 
.781 
.910 
.990 

IlEe-1 INFtn' 

.108 

.142 

.204 

.283 

.812 

.926 

.993 

.124 

.148 

.214 

.295 

.819 

.937 

.993 

10.. ..1 ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7. 

KlUI.OND8 - cp-9 
KM ROtrrE ONDS TO CP-9 
Rl: 1190 0.004 0.025 

leX ONOIO 
KM OEVEt.OPED ONSIT£ BAS I N 
SA 0.0067 
LS 0 91.0 
un 0.14 

U OPFEX5 
KM £l(ISTING OI'FSIT£ SASIN 
SA 0.0080 
t.S 0 85.0 
un 0.15 

J(J( CP-9 
PI COMBINE RCP8-CP9, 01'1'05 Ah'D ONDI0 
oc , 

I(KRCP9-CP-I0 
KM ROtrrE cp-9 TO CP-I0 
Rl( 725 0.015 0.015 

.130 

.158 

.229 

.322 
m 

.950 

.994 

. .8. 

.130 

.172 

.241 

.352 

.851 

.970 

.995 

.130 

.181 

.249 

.409 

.856 

.976 

.998 

.9 ...... 10 

PAGE I 

PAGE 2 



" U 0)0,'012 

" ~ DEVELOPED ONSITE BASIN 

" ~ 0.0043 

" '" 0 91.4 

" 00 0.06 

" U CP-IOA 

" ~ COMBINE CP-9 AND OND12 

" '" 
, 

" u aNVil .. ~ DEVELOPED ONSITE BASIN 

" ~ 0.0150 

" '" 0 91.0 

" 00 o.n 

" u OOOl] 
H ~ OEVEl.QPED ONSITE BASIN 

" ~ 0.0073 

" '" 0 H.D 

" 00 0.10 

IIEC-l INPtrr "'" 
, 

em m. ... ... l. ..... . 2 . ...... 3 . ...... 4. ...... s . ..... . 6 . . ..•.. 7 . .. ... . 8. 0 ••••• 9 . .... . 10 

" U CP-IO 

" ~ COMBINE CP-1O .... ONDl! lIND ONOl3 

" "' 
, 

" KK EQSASIN 

" ~ EOU.o.LIZER BilSIN TO SPLIT FLOW NORTH AND 

" ~ TO THE DETENTION POND 

" ~ =, ., 
" " 0.08 0.70 0.18 " o .B7 0.97 

" " 1744 lH5 1746 1747 1747 " 1748 lH8.5 .. " 0 " " " " '" 

" KK DIVWEIR .. ~ DIVERT FLOW FROM EO BASIN 

" ~ DVPIPE 

" " 0 " " '" " ~ 0 " " H 

" " OND14 

" ~ DEVELOPED ONSITE BASIN .. ~ 0.0174 

" '" 0 91.0 

" 00 0.08 

" " CP- ll .. ~ COMBINE WEIR FLOW AND ONDl4 

" " 
, 

'" " ""'" '" ~ D<:VE!.OPED ONSITE B.>.SIN 

'" ~ 0.0015 

'" '" 0 87.7 

'" 00 0.05 

'" " OFI'RX2 

'" ~ EXtS'i'ING OPI'SITE B.\SIN 

'" ~ 0.0150 

'" '" 0 78.5 ", 00 0.14 

"0 " CP-I 

'" ~ COMBINE ONDI AND Ol'FD2 

'" '" 
, 

HEC-l INPUT PAGE • 
LINE m. ...... ! .. .. ... 2 . ...... 3 . ...... 4. ...... s . . ... . . 6 . .. ... . 7. .. . .....• 9 . . .... 10 

'" K!(JI.Cfl-CP2 

'" ~ ROUTE CP- 1 TO CP-2 

'" M no 0.004 0.025 'AA' " 
'" " o~, 

'" ~ DEVELOPED ONSI1'E BASIN 

'" ~ 0.0058 ", '" 0 87.7 

'" 00 0.12 

'" U OrrEltl 

'" ~ EXIS1'IN3 OrrSI1'E BASIN 

'" ~ 0.0659 

'" '" 0 77 .6 
m 00 0.21 

'" " CP - 2 

'" ~ CQIo!BINE CP-l. orrol .o.ND OND2 

'" " 
, 

'" KKRCP2-CP-3 
DO ~ ,=, 
'" ~ '" 0.010 0.015 ~, " 
'" u o~, 

'" ~ DEVELOPED ONSt1'E BASIN 

'" ~ o.oon 



m 

'" 
'" '" '" 
'" '" '" 
'" ". 
'" '" '" 

LINE 

". 
'" '" 
'" '" '" ". 
'" 
'" '" ". 
'" '" 
'" '" '" 
". 
'" '" '" ". 

'" no 

'" 
'" '" ". 

'" '" '" '" '" 
'" '" '" 

LHVE 

'" , .. 
'" '" '" , .. 
'" 

'" '" '" '" '" '" '" 
'" '" '" 
'" '" '" '" '" '" '" 

~ , 88.6 
00 0.05 

U CI'-) 
~ COMBINE CP-2 AND OND) 

"' 
, 

KXRCPl-CP4 
~ ROUI'E CP-3 TO CP-4 
AA 1345 C.OlB 0.015 'AA' " 
u '00' 
~ PEV}:l,QPEO ONSITE BASIN 
~ 0.0092 
~ , 90.8 
00 0.09 

HU-l '""" PAGE , 
w. ...... l. ...... 2. . •. J • ...... 4. .,. . 6 •. . .... 7. .. ... . s . 0 • •• • • 9 . . .... 10 

u CP- 4 
~ COMBINE CP-) AND OND7 

"' 
, 

" O~ 

~ V~!.OPED ONS I TE ao.SIN 
~ 0.0 18. 
~ , 89.7 
00 0.12 

" 000' 
~ DEVELOPED ONSI'!'!! BASIN 
~ 0.0079 
~ , 91.0 

" 0.12 

" CP-5 
~ COMBINE OND4 lIND ONDS 

"' 
, 

" ~, 

~ DEVELOPED ONSITE BASIN 
~ 0.0155 
~ , 91.0 
00 0.16 

" DVPIPE 
~ IU:l'Ul\N PLOW ""OM EO BAS I N PI I'll: 
~ IWPrPE 

u: RDVPlPE 
~ ROI.rI'E PLOW THI<OUGH 42' '" " 1880 0.005 0.013 eIRe u 

" DITI'D 
~ DETENT I ON POND BJ\SIN 
~ 0.0080 

" 
, 91.4 

00 0.05 

u CI'-6 
~ COMBINE CP-4 , CI'- 5. OND6. DVPIPE AND DE'!'PD 

"' 
, 

HEC-l INPUT PAGE , 
w. ... . 1. ...... 2 ••. . .. . 3 . ...... 4. ...... 5 . ... ... 6 .•. .•.. 7 . . ... . . 8. o •• 9. ." 
11K DETi'Oml 
~ 

~ , =, ., 
,y , 0.08 1.5l 3 . 02 4. 84 8 . 8a 13 . 45 15.95 
Sf: InS.25 1726 1728 1129 1730 In2 PH 1735 

" 
, , 

" " " " " " " 
, 

Refenmcad f~O<n PBSJ 
• ... dd .. ndu'" J l to th .. Te<:hnical D~aina;e Study fo~ H .. nd .. rson Comtme~c. 

C .. nt .. , Tvo <Fo~"",~ly I<nown as HARSCH)' <F .. b~uaTy .003) ... ................................................. ......... ................. 
KJ< OFro- 1 4 
KM OFS I TE DEVEWPED BASIN OFFD-l4 
KM REFERENCED FROM EG02 
SA 0 . 0028 
pa 2.H 
LS 0 B8 
UD 0.200 

U IIT- Bl4 
KM RO{Tl'E OPFtl -14 TI!ROUGH BMIC-l 
RK 1050 0.014 0.013 0 ,~, 

KK BMIC - l 
KM ONSITE DEVELOPED RASIN BMIC-l 
KM REFERENCED FROM m02 
SA 0 . 0141 
pa 2.79 
LS 0 92 
UD 0.081 



'" ". 
'" 
'" '" '" 
'" '" m 

'" m 

'" 
LINE 

'" 
220 

'" '" 
m 
no 
m 

2J3 

'" m 

m 
m 

'" 
'" '<0 
'" '" '" '" '" 

'" '" ". 
'" m 
m 
m 

LINE 

m 

'" m 

'" m 

'" '" "" '" 
'" '0 
'" m 

'" '" 
"" '" no 
m 

'" m 

'" m 

'" m 

'" '" 

u m 
~ COMB INE RT -B14 I\ND BMIC- I 

"' 
, 

" RT-14 
~ R<Xn'E C15 THROUGH EM1C-2 
~ '" O.OlS 0.013 ~, 

" " 
" BMIC~2 

~ ONS I TE DEVELOPED BASIN BMIC-2 
~ REPERENCED f'ROM m02 
~ 0.01 18 

" 2.19 
~ • " HEC-l '""" P .... GE , 
w. .... . 1. • ,2 • .... .. J . . . .•.. 4 . . , . ... .. . 6 • . . .. • 7 . ...... s. 0 • •••• ~ • ..... 10 

~ o.on 

" '" ~ COMBINE RT-14 I\ND EMIC-2 

" 
, 

" RT-15 
~ ROl1l'E C16 THROUGH SCH~2 
~ <0, 0.019 0.013 'M' " " 
" SCH-2 
~ ONSITE D£VEUOPEO BASIN SCH - 2 
~ REFERENCED FROM m02 
~ 0.0065 

" 2.79 
~ • " ® 0.060 

" on 
~ COMBINE RT-15 I\ND SCH-2 

"' 
, 

" RT-16 
~ ROlrt'E e17 1'HROOOH BIHC- ) 
~ "" O.ou 0.013 'M' " " 
u EMIe-3 
~ ONSI'!'E DEVELOPED 81\S I N BMIC-) 
~ R£F£RfN(:ED !'ROM 0002 
~ 0.0106 

" 2.79 
~ • " ® 0.062 

JU( It.'iDEV-2 
IO! MILGARD M.O.NlJr .... C'!'URIN3 ONS I '!'E BASIN 
JQ4 REFERENCED FROM ";:;02 
8A 0.0093 
PI! 2.79 
!.S 0 92 
UP 0.015 

NEe-l INPln' PAGE B 

lD ..•..•. l ..•.•.. 2 ..... .• 3. ...... 4. ...... 5 •.•..•. 6 •..•..• ? . ..... 8 • .....• 9 •..... 10 

](X CIS 
JQ1 COMBINE RT-16. BMIC-3, BGDEV-2 AND OI.ITFLOW FROM DETENTION POND 

" 
R.,f"r"nce(!. from PSSJ 

'Add"ndWII n to t h., Technical Drainag" Study [or Hondouon C~rc .. 

, .... -, ..... :~~~~!. ~. !::?~~!:: . ~~,!!. ~:~!:. !::~~:~~:: . !~~! ~ .. , .. , ... . ,. 

" ~, 
J(M I\.o\RSCH ONS I TE BASIN 
BA 0.0014 
PB 2.19 
!.S 0 92 
UD 0 . 049 

u ~, 

J(M I\.o\RSCH ONSITE BASIN 
BA 0.0011; 
PB 2.79 
LS 0 98 
UP 0 . 037 

1';1( !ffi. l 
!(M I\.o\RSCH ONSITE BASIN 
BA 0 . 001!. 
PB 2 . 79 
!.S 0 92 
UD 0.05 

);X C!ffi.l 
!(M COMBINE HR3, HR2, HRI 
!(M THRSE FLOWS 1UU: DISCHARGED INTO THE ONSITE 
ICM STORM DAAIN SYSTEM IJIBELED ALIGNMENT -HI' 
!(M ON FIGURE 7 

" , 



KK ClllB 
KM COMBINE CIS Al."O CHRI 

" , 
HEC - l INPUl" 

LINE 10 ....... 1. ...... 2 ....... 3 ....... 4. ...... 5 ....... 6 .... • .. 7. . •.. 8. . .. 9. . .10 

'" '" '" '" '" 

KK OND15 
KM DEVELOPED ONSITE BASIN 
BA 0.0335 
LS 0 91.0 
UD 0.09 

KI\ OFFEX4 
KM EXISTHf3 OFFSITE BASIN 
SA 0.01l9 
LS 0 8~.0 
un 0.17 

SCHEM.ATIC DIAGRAM OF STRF..O.M Nf.."l"fIORJ( 

""" LINE (V) RO\1I"IN3 1~ - :OJ DlVEl!.SION OR FUMP FLOW 

( .) CONNEC'TOR 

" ""'" 
27 OFFEX3 

32 CF~1. 

3~ ONDS 

.. 

V 
V 

RONDB-CF 

CF~9. 

V 
V 

RCF9~CF~ 

CF-I01<. 

CF-IO. 
V 

V 
EQSASIN 

« - ~ J IU;1'\JRN OF DIVERTED OR I'tJMFED FLOW 

ONDIO 

OFF£X5 

ON013 

" " 
------- > OVl'IPE 

" 
" CP- ll. 

'" 
'" 

H) 

'" 

". 

OND14 

CP - I. 
V 
V 

RCFi - CP2 

CP~) . 
V 
V 

RCF3-CN 

OFF£X2 

OFFEXI 

~) 

F'>'GE 9 



"" CP-4. 

'" ".,. 

'" 
,~, 

'" CP-S. 

'" 
,~, 

'" '" 
'" 
'" 
'"" CP-5. .......... . ......... . . , , 
'" 'IT>"~ 

"" OFFD-U , , 
'" R'I'-B14 

'"" SHIC-l 

'"' C15. , , 
'" RT-14 

'" El.'1IC-2 

no t16. , , 
m R'J'-lS 

no SCII-2 

m C17. , , 
m f\1'-16 

m eMIe-) 

'" 
m CIB . .................... . . 

'" ""' 

'" ~, 

". 
". cHIn. 

'"" t1811. 

m O!ID15 

OFF£](4 

( • • • ) RUNOFF "'!.SO COMIVI'Ul AT TIns LOCATION 

1·· ·· ·· .. ··· .. ··· ··· ·· ·· ··· ··· ··· ·· .. ····· 
FLOOD HYDR((;RAPII PACKAGE (HEC-I) 

JUN 1998 
VEIISION 4.1 

EA$'I'SIDE !.ANDPrLL IMPIIOVDIENl'S 
Im'ERIM CONDITION MODEL 
INPUT !'ILE a 1NT_Soo3.PAT 
SEPTEMBER 2006 
DESIGN STORM E IOO-YEAR 6-HR S'Y'QRM 
STORM DISTRIBUTION. SOO 13 
MODELED BY pgs"J 

11 10 OVTPUT CONTROL VARIAB.LES 

.< ------ DVPIPE 
DVPIPE , , 

RDVPIPE 

DETPD 

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

J«:;DEV-2 

~, 

U.S. ARKY CORPS OF ~rNEERS 
HYDROLOGIC EN(7'm:ERr~ CENTER 

609 SECOND STIU:ET 
DAVIS. CALrf'ORNIA 95616 

(916) 756 - 110~ 



" 

,,- , PRINT CONTRO .. 

"we 0 Plhr CONTROL 
OSCAL O. HYDROOJV.PK PLOT SC"'LE 

IIYDROORAPH TIME OAT ... 

~" 
, MINI1I'ES IN COMP!.n' .... TION iNTERVAL 

mATE 0 STARTlOO DATE 
ITIME 0000 STARTIOO TIME 

«Q JOO NUMBER OF HYDROORAPIi ORDrw.'l'ES 
NDDAT£ 0 ENPmG DATI'; 
NPT I M£ 0055 lNDrNG 'l'IME 
,,~ " CEm'URY MARK 

COMPtrrIlTION IN'I'ER\I1\L .OB HOURS 
TQ'I'I\L TIME!!.>.S£ 24.92 HOURS 

£N:>LISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, El,£V1tTlON 
~ 

STOR.ltGr:: VOWME 
SURF1ICE "'REII 
TEMPERATURE 

SQUARE MU .. ES 
INCHES 

"IT 
CUBIC FEET PEl< SECOND 
1ICI<E- P£E'T 
ACRES 
DWREES FAHRENHEIT 

JP MULTI~Pt.>.N OPTION 
,,~ 1 NUMBER OF PLANS 

JR MULTI-RATIO OPTION 

183 ICX 

18~ KO 

185 RS 

186 $V 

187 SE 

188 SO 

RAT I OS OF PRECIP I TATION 
1 . 00 .60 .58 

DETPOND .. 

Otn'PIJ'T' CONTROL VARIABL£S 
IPRNT 1 PRHlf CONI'ROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0 . HYPROORAP!t PLOT SCALE 

IiYPROORAPH ROOTI00 DATA 

STORAGE RO\M'IOO 
NSTP$ 
m, 

RSVRIC , 
STORAGE 

1 NUMBER OF SUaRE.I<CHES 
STOR TYPE OF lNlnA!. CONDITION 

-1.00 !NITIAL CONDITION 
.00 WORUNG RANDO COEFFIca,wl' 

.0 .1 1.5 3.0 4.8 8.9 13.4 15.9 

ELEVATION 1725.15 1126.00 1728.00 1129.00 lHO.OO 1732.00 1734.00 173~.OO 

DISCHARGE O. O. 22. 27. 32. 40. 46. 49. 

..................................................................... .. ........................................................ .... 
HYDflQGRAPH A,. STATION DETPON!l 

PLAN 1, RATJ:O ~ l.00 

.................................... ........... ........................... ......................................................... 
OJ. MON I!RMN ORO =,~ STORAGE STAGE OJ. MON IiRMN ORD 01JTfWW STORAGE STAGE OJ. liON HRMN ORD o,"'~ STORAGE STAGE 

0000 O. .. 1126.0 0820 ". " ... 1728.2 1640 '" O . .. 1726.0 
0005 O. .. 1726.0 • 082~ ." " 

, 1728 164~ '"' O. • 1726.0 
0010 O. .. 1126.0 08)0 ." " 

, 1728 • 16~0 '" O. • 1126.0 
001~ O. .. 1726 . 0 • 08)~ ."' ". • 1727 • 16~~ ". O. • 1126.0 
0020 , O. .. 1726 . 0 • 0840 ." " J 1727 • 1700 ", O. • 1126.0 
0025 , O. .. 1726.0 • 0845 '" ". U 1727 • 170S '" O. .. 1126.0 
00)0 , O. .. 1726.0 0850 . " ". ... 1727 • 1710 '"' O • • 1726.0 
003~ , O. .. 1726.0 08SS '" " ... 1727 • 1715 '" O. • 1126.0 
0040 , L .. 1726 . 1 0900 ", " . , 1727 • • 1720 ", O • • 1726.0 
004 5 " L .. 1126 . 1 0905 "0 " 

, 1727.0 • 1125 no O. • 1126.0 
0050 " L .. 1726.1 • 0910 ." ". . , 1726.9 • 17)0 ". O • .. 1726.0 
0055 " L .. 1126.1 • 0915 '" 

, , 1726.8 • 1735 '" O. • 1126.0 
0100 " L .. 1126.1 0920 "J , ., 1726.7 • 1740 '" O. .. 1726.0 
OIO~ " L .. 1126.1 • 0925 ." , ., 1126.6 • 1745 ". O. , 1126.0 
0110 " L .. 1726.1 0930 '" ,. , 1726.6 • 1750 '" O. .. 1726.0 
0115 " L ., 1726 . 1 0935 '" ,. ., 1726.5 • 1755 '" O. .. 1126.0 
0120 " L ., 1726.1 • 0940 '" ,. • 1726.5 • 1900 '" O. .. 1726.0 
0125 " L ., 1126.1 0945 ." ,. • 1126.4 • 1905 '" O. • 1726.0 
000 " , . ., 1126.1 0950 '" .. • 1126.4 • 1810 ", O. • 1726.0 
OiJ~ " , . ., 1726.2 0955 no .. .J 1726.3 • ISiS no o. .. 1126.0 
0140 " , . ., 1726.2 1000 '" L J 1126.3 • 1820 '" O. • 1726.0 
0145 " J. .J 1126.3 1005 m L J 1726.3 1925 m o. .. 1726.0 
0150 " L .J 1726.3 1010 '" L .J 1726.3 1830 '" O. .. 1126.0 
0155 " · . .J 1726.3 1015 ." ,. ., 1726.2 IS35 224 O. .. 1726.0 
0200 " · . .J 1726.3 1020 '" ,. ., 1726.2 1840 m o. .. 1726.0 
0205 " • . J 1726.4 1025 '" ,. ., 1726.2 1845 '" O. .. 1726.0 
0210 " . J 1726.4 1030 '" ,. ., 1726.2 1850 m o. .. 1726.0 
0215 " • .. \726.4 1035 '" ,. ., 1726.1 ta55 228 O. .. 1726.0 
0220 " ,. .. \726.4 1040 '" L ., 1726.1 1900 '" O. .. 1726.0 
0225 JO ,. • 1726.5 1045 130 L ., 1726.1 1905 230 O. .. 1726.0 
0230 " ,. ., 1126.5 1050 ." L ., 1726.1 1910 '" O. • 1726.0 
0235 " ,. ., 1726.6 1055 132 L ., 1726.1 1915 2)2 O. .. 1726.0 
0240 " , . ., 1126.6 1100 OJ .. 1726.1 192~ 2~3 O. .. 1726.0 
0245 " , . ., 1726.7 H05 134 L .. 1726.1 1925 234 O . .. 1726.0 
0250 " , . ., 1726.7 Ill0 m L .. 1726 19)0 235 O • .. 1726.0 
0255 " , . ., 1126.7 IllS 136 L • 1726 1935 236 O. .. 1126.0 
0300 " ,. ., 1726.8 • Il20 on L • 1126 1940 237 O. .. 1126.0 
0305 " 

, . , 1726.8 Il20; ." L .. 1726.1 1940; 238 O. .. 1726.0 
0310 " ". ., 1726.9 IDO '" L .. 1126.0 1950 239 O. .. 1726.0 
0)10; .. " . , 1127.2 1130; "0 o. . . 1726.0 1955 240 O. .. 1726.0 
0320 " " " 1727 _6 1140 ." o . .. 1726.0 2000 241 O. .. 1726.0 
0320; " " • , 172S.2 114~ ." o . .. 1726.0 2005 242 O. .. 1726.0 
0330 " ". , , 1728.7 1150 ." o . .. 1726.0 2010 243 O. .. 1726.0 
03)0; .. " J , 1729.3 11~5 ... o. • 1726.0 • 2015 244 O. • 1726.0 
0340 " " • , 1729.9 1200 ." o . • 1726.0 • 2020 245 O. • 1726.0 
0345 " ". ,. , 1730.4 1205 ." o . • 1726.0 • 2025 246 O. • 1726 _0 
0350 " ". U 17)0.8 1210 ." o . • 1126.0 • 20)0 2" O. • 1726.0 



03~~ .. n . u 1731.1 , 1115 , .. o. ., 1726 . 0 2035 248 o. ., 1716.0 
0400 " " . U 1731 1220 '" o. ., 1726 . 0 2040 249 o. ., 1726.0 
0 405 " " . .. , 1731 1225 "0 o. , 1726.0 , 2045 250 o. ., 1726 .0 
0410 " 39 . .. , 1731 1230 '" o. , 1726.0 2050 251 o. ., 1726.0 
0 415 " 39. .., 1731 1235 '" o. , 1726.0 2055 252 o. ., 1726.0 
0420 " ". .., 1731 12(0 m o. ., 1726 . 0 noo 25) o. ., 1726.0 
0 42 5 " ". .., 1731.9 1245 154 o. ., 1726.0 2105 254 o. ., 1726 . 0 
0430 " " . ... 1732.0 , 1250 '" o. ., 1726 . 0 2110 '" o. ., 1726.0 
0435 " ". .., 1712.0 , 1255 156 o. ., 1726 . 0 2115 256 o. ., 1726.0 
OU O " " . '.0 1731.0 1300 '" o . ., 1726 . 0 2120 m o. ., 1726.0 
0445 " ". U 1731.1 1305 158 o. ., 1726.0 , 2125 '" o. ., 1726.0 
0 450 " ". " 1732.1 13 10 '" o . ., 1726.0 , 2130 ", o. ., 1726.0 
0 455 " H. ,., 1732 .2 1315 '" o . , 1726.0 , 2135 260 o. ., 1726 . 0 
0500 " H. , .. 1732.2 1320 '" o . , 1726.0 2140 '" o . ., 1726.0 
0505 " H . , .. 1732 .2 1325 '" o . ., 1726.0 2U5 )OJ o. ., 1126 . 0 
0510 " H. , .. 1732 . 2 1330 '" o. ., 1726.0 2150 '" o . ., 1726.0 
0515 " H. ,. , 1132.2 1335 ". o . ., 1726.0 2155 ". o . ., 1726.0 
0520 " eo. , ., 1")12.1 1340 ", o . ., 1126.0 2200 '" o . ., 1726.0 
0525 " ". , .0 1732 , 1345 ". .. ., 1726.0 2205 '" · . 

., 1726.0 
0530 " eo. · ., 1732 • 1350 '" .. ., 1726.0 2210 167 o. ., 1726.0 
053 5 " eo. • , 1731 , 1355 ". .. , 1726.0 , 2215 168 .. ., 1726.0 
0540 " 39. • , 17)1 • 1400 '" .. ., 1726.0 2220 269 • ., 1726.0 
0545 " 39. • , 1731 , 1405 no .. ., 1726.0 2225 270 • ., 1726.0 
0550 n )0. • , 1731 .. 1410 '" .. ., 1726.0 2230 271 .. ., 1726.0 
0555 " )0. , • 1731 ., 1415 '" .. ., 1726.0 2235 272 .. ., 1726.0 
0600 " )0 U 1731 .. 1420 '" .. ., 1726.0 2240 273 .. ., 1726.0 
0605 " n . u 1731 ., 1425 ". .. ., 1726 . 0 2245 274 .. ., 1726.0 
OUO " n. u 1731 ., , 1410 '" .. ., 1726.0 2250 275 .. ., 1726.0 
0615 " ". U 1731 .. , 1415 '" .. ., 1726 . 0 2255 276 .. , 1726.0 
0620 " ". .., 1730 , , 1440 '" o. ., 1726.0 2300 277 .. ., 1726.0 
0625 " ". .., 1730.8 l U5 ". o. ., 1726 . 0 2305 2")8 .. , 1726.0 
0630 " " . .., 1730.7 , 1450 '" o. ., 1726 . 0 2310 279 .. , 1716.0 
0635 eo ". ... 1730.6 , 1455 ". .. ., 1"126.0 , 2315 280 o. , 1726.0 
0640 " ". ... 1730.5 , 1500 '" .. ., 1726 . 0 2320 281 .. ., 1726.0 
OU5 " )). ... 1730.4 , 1505 '" o. . , 1726 . 0 2325 282 .. ., 1726.0 
0650 " )). ,., 1730.3 , 1510 '" o. ., 1726 . 0 , 2330 28 3 o. ., 1726 .0 
0655 .. )) . .., 1730.1 , 1515 ". .. ., 1726 . 0 , 2335 28 4 .. ., 1726.0 
0700 " )). ... 1730.0 , 1520 ", o. ., 1726 . 0 , 2340 285 .. ., 1726 .0 
0705 .. )) . .., 1729.9 , 1525 ". • ., 1726.0 2345 286 .. ., 1726 .0 
0710 " 'L · , 1729.8 1530 '" • ., 1726.0 2350 '" .. ., 1726 .0 
0715 .. 30 . · , 1729.7 , 1535 ". .. ., 1726.0 2355 288 .. ., 1726 .0 
0720 .. 10 . • 1729 , 1540 '" .. ., 1726.0 0000 '" .. ., 1726.0 
0725 " ". , 1729.5 , 1545 ". • ., l?26.0 0005 290 .. ., 1726.0 
0730 " ". U 1729.3 , 1550 '" • ., 1726.0 0010 '" .. ., 1726.0 
0735 " ". , 1729.2 , 1555 '" .. ., 1726.0 001 5 292 .. ., 1726.0 
0740 " ". , 1729.1 , 1600 '" .. ., 1726.0 0020 '" .. ., 1726.0 
0745 " )). U 1729.0 , 1605 '" .. ., 1726.0 0025 294 · . 

., 1726.0 
0750 " )) . ,. , 1728.9 , 1610 '" .. ., 1726.0 0030 '" .. ., 1726.0 
0755 " ". U 1728.8 , 1615 ". .. ., 1726.0 0035 '" .. ., 1726.0 
0800 " ". U 1728.7 , 1620 197 .. ., 1726.0 0040 '" .. ., 1726.0 
0805 " ". , .. 1728.6 , 1625 H8 .. ., 1726.0 0045 '" .. ., 1726.0 
0810 " u. J.) 1728 .4 16)0 '" · . 

., 1726.0 0050 '" · . 
., 1726.0 

0815 lO' u. >.0 lil8.3 , 1635 200 · . 
., 1726.0 0055 '00 · . 

., 1726.0 

... ........ .......... .............................................................................................................. 
PEAl{ FUJW TIME MAXIMUM AVERAGE FUJW 

.-~ 24-HR 72-HR " 92-HR 
(CFS) ,~, 

(CFS) 

". S.08 'L , . .. . . 
(INCHES) 1.944 2.126 2 . 126 2 . 126 

(Ae-IT) " . )) . ". )). 

PEAl( S1'ORAGE ,,~ MAXIMUM AVERAGE S1'ORAGE 

.-~ 24-HR 72-HR " 92-HR 
(AC - IT) ,~, , 5.08 ,. L L L 

PgAJ( S"l"AGE TIME MAXIMUM AVERAGE STAGE 

.-~ 24-HR /2-HR " 92-HR 
(FEeI") ,~, 

1732.22 5.08 1730 . 12 1727 . 10 1721.06 1727.06 

CUMUl.ATIVE AREI. a .15 SQ MI 

.... ........................... .. ...... ....................................... ..... .......... ..... .... ..... ....... ................. 
IlYDROGRAPH AT STATION DeI"POND 

PLAN 1 . RATIO • ." .... .. ... ..... .. .. .. .. .... .. ... .... .. ........................... .. .......... .......... .. .... ... ... ... ... ... .. ............. .. ....... 
OA MaN I!l!MN ORO =,,"" STORAGE STAGE OA MaN HRMN ORD =,~ S1'ORAGE STAGE OA MeN IffiMN ORD =,~ S1'ORAGE STAGE 

0000 , • ., 1726 . 0 0820 '" L ., 1726 1640 201 · . 
, 1726 . 0 

0005 , .. ., 1726 . 0 0825 102 L ., 1726 1645 202 · . 
, 1726 . 0 

00 10 ; .. ., 1726 . 0 0830 lO' L ., 17:16 1650 203 · . 
., 1726 . 0 

00 15 • .. ., 1726 . 0 0835 lO ' L ., 1726 1655 ::l04 · . 
., 1726.0 

0020 , • ., 1726.0 0840 ", L ., 1726 1700 205 · . 
, 1726.0 

0025 • .. ., 1726 . 0 0845 ". L ., 1726 1705 206 · . 
., 1726.0 

00)0 , .. ., 1726 . 0 0850 '" L ., 1726 1710 207 · . 
., 1726 . 0 

00]5 • .. ., 1726 . 0 0855 108 L ., 1726 1715 ::lOa · . 
, li26 . 0 

00 4 0 , .. ., 1726 . 0 0900 lO' L ., 1726.1 1720 209 · . 
., 1726 . 0 

0045 lO .. ., 1726 . 0 0905 n. L ., 1726.0 Ins 210 · . 
., 1726 . 0 

0050 n .. ., 1726.0 0910 ,n · . 
., 1726.0 1730 211 · . 

, 1726.0 
OOSS " .. ., 1726 . 0 0915 n' .. ., 1726.0 1735 '" · . 

, 1726.0 
0100 D .. ., 1726.0 0920 n; .. ., 1726.0 174 0 '" · . 

., 1726.0 
0105 " .. ., 1726.0 0925 n . • ., 1726.0 1745 214 .. ., 1726.0 
0110 " .. ., 1126.0 09)0 '" .. ., 1726.0 1750 '" · . 

., 1726.0 
0115 " .. ., 1726.0 0935 n. .. ., 1726.0 1755 '" o. ., 1726.0 
0120 " .. ., 1726.0 0940 '" .. ., 1726.0 , 1800 '" • ., 1726.0 
0125 " o. ., l?26.0 0945 n. .. , 1726.0 1805 no .. ., 1726.0 
0130 " o. , 1726.0 0950 n, .. , 1726.0 1810 '" .. ., 1726 . 0 
01)5 " o. ., 1726.0 0955 ". .. , 1726.0 1815 '" .. ., 1726.0 
OICO " .. ., 1726.0 1000 '" ' 0 ., 1726.0 1820 m .. ., 1726.0 
0145 " .. ., 1726 . 0 , 1005 '" .. ., 1726.0 1825 m .. ., 1726.0 
0150 » .. ., 1726.0 1010 '" .. ., 1726.0 1830 ))) .. ., 1726.0 
0155 " L ., 1726.1 1015 ". o. ., 1726.0 1835 '" .. , 1726.0 
0200 " L ., 1"126.1 , 1020 '" .. ., 1726.0 184 0 '" .. ., 1726.0 
0205 " L ., 1726.1 , 1025 '" o. ., 1726.0 1845 '" • ., 1726.0 
0210 )) L ., 1726 10)0 m o. ., 1126.0 1850 '" o. ., 1726.0 
0215 " L ., 1726 1035 '" o. ., 1726.0 , 1855 228 .. ., 1726.0 
0.220 " L ., 1726 1040 '" .. ., 1726.0 , 1900 '" o. ., 1726.0 
0225 30 L , 1726 10'5 D. .. , 1726.0 , 1905 230 • ., 1726.0 
0230 " L , 1726 1050 '" .. , 1726.0 1910 '" .. ., 1726.0 
0235 )) , , 1726 lOSS '" .. ., 1726.0 1915 232 .. , 1726.0 
0240 )) , , 1726 1100 »' .. ., 1726 . 0 1920 '" o. , 1726.0 
0245 " 

, 1726 1l0S D. .. ., 1726.0 1925 234 .. ., 1126.0 
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0145 n o. .> 1126. 0 1005 m o. .> 1726.0 1825 222 o. .> 1726.0 
0150 n o. .> 1726 . 0 1010 m o. .> 1726 .0 18)0 22J o. .> 1726.0 
0155 " o. .> 1726.0 101~ ". o . .> 1726.0 18J5 224 o. .. 1726. 0 
0200 " L .. 1726.0 • 1020 '" o. .. 1726.0 • 1840 225 o . .. 1726.0 
0205 " L .. 1726.0 1025 . " o . .> 1726.0 • lB45 226 o. .. 1726.0 
0210 " L • 1726 .1 1030 on o. .> 1726.0 1850 227 o. .. 1726.0 
0215 ,. L • 1726.1 1035 '" o . .> 1726.0 1 B55 228 o. • 1726.0 
0220 " L .> 1726 . 1 1040 m o. .. 1726 . 0 1900 229 o. .. 1726.0 
0225 '" L .> 1726.1 1045 DO o. .. 1726 . 0 1905 230 o. .. 1726 . 0 
0230 n L ., 1726.1 1050 '" o . .. 1726.0 1910 2Jl o. .. 1726 . 0 
0235 " L ., 1726.1 1055 m o. .. 1726.0 1915 232 o. .. 1126.0 
0240 )) L ., 1126.1 1100 '" o . .. 1726.0 • 1920 '" o. .. 1126.0 
0245 " , . ., 1726.1 • 1105 D. o. .. 1726.0 • 1925 234 o. .. 1726.0 
0250 " 

, , 1126.2 1110 '" o . .> 1726 .0 • 1930 m o. .. 1726.0 
0255 " 

, ., 1726.2 1115 D' o. .. 1726 .0 1935 23 6 o. • 1726.0 
0300 n , . , 1726.2 1120 '" o . .. 1726 .0 1940 m o. .. 1726.0 
0305 " , . ., 1726.2 1125 DO o. .. 1126.0 1945 238 o. .. 1726.0 
0310 " , . ., 1726.2 1130 '" o . .. 1726.0 1950 '" o . .. 1126 . 0 
0315 '" · . 

., 1726 . 3 1135 ." o . .. 1726.0 1955 240 o. .. 1126 . 0 
0320 " , . .. 1126 .5 1140 ." o . • 1726.0 2000 '" o . .. 1126 . 0 
0325 " · . 

., 1126 . 7 11 45 '" o . • 1726.0 2005 242 o. .. 1726.0 
0330 " ". ., 1127.1 • 1150 '" o . .. 1726.0 2010 '" o . .> 1726.0 
0335 " ". LJ 1727 1155 ... o . .. 1726.0 • 2015 244 o. .. 1726 . 0 
0)40 " n. 1728 1200 '" o . .. 1726.0 • 2020 '" o . .. 1726.0 
0 34 5 " n 1728 1205 '" o . .. 1726.0 • 2025 '" o . .. 1726 . 0 
0350 " " " 1728 1210 '" o . .. 1726 . 0 2030 '" o . • 1726 .0 
0355 .. " 

,., 1728 12 15 ". o . .. 1726.0 2035 '" o . .. 1726.0 
0400 " ". U 1728 1220 '" o . .. 1726.0 2040 '" o . .. 1726 . ° 
0405 " ". U 1728 1225 ." o . .. 1126.0 2045 '" o . .. 1726. 0 
0410 " ". U 1728.9 1230 ." o . .. 1726.0 2050 m o. .. 1726 . 0 
OU5 " ". U 1728 . 9 1235 ." o . .. 1726.0 2055 252 o. .. 1726 . 0 
0420 " ". U 1728 . 9 1240 ." o . .. 1726.0 2100 m o. .. 1726 . 0 
0425 " ". U 1728.9 1245 ". o . .. 1726.0 2105 ". o . .. 1726 . 0 
0430 " 

,.. U 1728 . 8 1250 m o. ., 1726.0 ~1l0 m , . ., 1726 . 0 
0435 " " . U 1728 . 8 1255 '" o . .. 1726.0 2115 256 o. ., 1126 . 0 
0 440 " " . U 1728.8 1300 ." o . .. 1726.0 2120 m o. ., 1726 . 0 
0445 " " . U 1728 . 8 1305 ." o . .. 1726.0 2125 m o. ., 1726 . 0 
0 450 " " . U 1728 . 8 1310 '" o. .. 1726.0 2130 m o. ., 1726 . 0 
0455 60 ". U 1728.8 1315 "0 o. .. 1726.0 2135 "0 o. ., 1726 . 0 
0500 " ". U 1728 . 8 1320 '" o . .. 1726.0 2140 '" o . ., 1726 .0 
0505 " " . U 1728 . 7 1325 '" o . .. 1726.0 2145 262 o. ., 1726 . 0 
0510 " " . U 1728 . 7 1330 '" o . .. 1726.0 2150 '" o . ., 17;6 . 0 
0515 " ". ,., 1728 . 6 1335 ". o . .. 1726.0 2155 ". o . ., 1126 . 0 
0520 " ". U 1728 .6 1340 '" o . .. 1726.0 2200 '" o . .. 1126 . 0 
0525 " " . U 1728.5 1345 '" o . .. 1726.0 2205 '" o . ., 1726 . 0 
0530 " ". " 1728 .4 1350 '" o . .. 1726.0 2210 '" o . ., 1726 . 0 
05)5 " " . U 1728 .4 1355 168 o. .. 1726.0 2215 ". o . .. 1726 . 0 
0540 " n . ... 1728.3 1400 '" o. .. 1726.0 2220 '" o . .. 1726 . 0 
0545 " n . ... 1728.2 1405 170 o. .. 1726.0 2225 270 o. .. 1126 . 0 
0550 " n. .., 1728.1 1410 '" o. .. 1726.0 2230 '" o . .. 1726 . 0 
0555 " n. u 1728.0 1415 172 o. .. 1726.0 2235 m o. ., 1726 . 0 
0600 " '" . ... 1721 . 8 1420 on o. .. 1726.0 2240 m o. ., 1726 . 0 
0605 " ". U 1747 . 7 1425 ". o. .. 1726.0 2245 n . o. .. n26 . 0 
0610 " ". U 1727 . .., 1430 m o. .. 1726.0 2250 m o. .. 1726 . 0 
0615 " " . ... 1727.4 1435 '" o. .. 1726.0 2255 '" o . .. 1726 . 0 
0620 " " . LO 1727.3 1440 '" o. .. 1726.0 2100 '" o . .. 1726 . 0 
0625 " D. · , 1727.1 1445 In o. .. 1726.0 2305 '" o . .. 1726 . 0 
0630 " u. .. 1727.0 1450 no o. .. 1726.0 2310 '" o . .. 1726 . 0 
0635 ., >0. .. 1726.9 1455 "0 o. .. 1726.0 2315 280 o. .. 1726 . 0 
0640 " , . · , 1726.9 1500 '" o. .. 1726.0 2320 '" o . .. 1726 . 0 
064.., " , . ., 1726.8 1505 '" o. .. 1726.0 2325 '" o. .. 1726 . 0 
0650 " · . 

, 1726.7 1510 ." o. .. 1726.0 2330 '" o . .. 1726 . 0 
0655 .. , , 1126.6 1515 , .. o. ., 1726.0 2335 284 o. .. \726 . 0 
0700 " 

, · , 1726.6 1520 '" o. .. 1726.0 23(0 '" o. .. 1726 . 0 
0705 " , . , 1126.5 1525 '" o. ., 1726.0 2345 286 o. .. 1726.0 
0710 " 

, • 1726.5 1530 '" o. ., 1726.0 2350 '" o. .. 1726.0 
0715 .. , • 1726.4 1535 , .. o. ., 1726.0 2355 288 o. .. 1726 . 0 
0720 .. • • 1726.4 1540 '" o. ., 1726.0 0000 ", o. .. 1726.0 
0725 '" • , 1726.3 1545 "0 o. ., 1726.0 0005 290 o. .. 1726.0 
0730 " , . ., 1726.3 , 1550 '" o. ., 1726.0 0010 '" o. .. 1726.0 
0735 " 

, , 1726.3 , 1555 '" o. ., 1726.0 0015 292 o. .. 1726 . 0 
0740 " , . , 1726.3 1600 '" o. ., 1126 . 0 0020 m o. .. 1726 . 0 
0745 " , . ., 1726.2 1605 '" o. ., 1726 . 0 0025 294 o. .. 172 6.0 
0750 " 

, . , 1726 .• 1610 '" o . ., 1726.0 0030 m o. .. 1726.0 
0755 " , . ., 1726., , 1615 '" o. ., 1726.0 0035 296 o. .. 1726.0 
0800 " 

, ., \726.2 , 1620 '" o. ., 1726 . 0 0040 297 o. ., 172 6.0 
0805 " 

, ., 1726.1 , 1625 '" o. ., 1726 . 0 0045 298 o. ., 1726.0 
0810 " .. ., 1726. 1 , 1630 '" o. ., 1726.0 0050 299 o. ., 1726.0 
08 15 '00 .. ., 1726.1 , 1635 200 o. ., 1726 . 0 0055 300 o. ., 172 6.0 

....... .. ............................................................................................. .. ........................... 
PEAl( FLOW TJ:ME MAXIMlJIo! AVERAGE FLOW 

, -~ 24 - Hl\ " ~ " 92-1lR 
(eI'S) (~, 

(eI'S) 

" . 4 . 25 D . , . , . , . 
<INCHES) . 838 .852 .852 .852 

(AC - F"l") , . , . , . , . 
PEAl( STOAAGE TJ:ME K/lXIMUM IWI:RAGE S"l'OR.AGE 

, -~ 24 - Hl\ 72-HR " n-HR 
( ... C-FT) (~( , 4. 25 .. o . o. o. 

PEAK STAGE nm MAXlMUM AVEAAGE ST.\GE 
, -~ 24-11R 72 - HR 24.92-Hl\ 

( FEET) ,~ ( 

1728.88 4.25 1727.35 1726 . 34 1726.33 1726.33 

CUMUlJITlVE AREA • .15 SQ MI 

... FOKR(r!' - NEltf'ON RAPHSON "AIL£DFIXED POINT ITERATION USED - ITER.>.TIOO· , 

PEAl( n..ow AND STAGE (rnD-OP- PEI!IOO) SIJMIoI.AIIY FOil /oIULTlPLE PLAN-R.>.TI0 ECONOMIC COMPUTATIONS 
FLCWS IN CUBIC FEET PElt SECONO, AREA IN SQUARE MILES 

Tll-IE TO PEAK IN HOUI(S 

R.>.TIOS APPLIED TO PRECIPITATI ON 
OPERATION STATI ON - ,~ R.>.TIO 1 R.>.TIO 2 R.>.TIO 3 

1.00 .60 ." 
HYllROOR.>.PH AT 

o~, . 00 ".ow , . , .. 



,,~ 3.50 " 3.50 

HYDRQGRAPH AT 
OFFexJ .03 n.ow 'L . . , . 

,,~ J .67 l. 75 3.75 

2 COMBINED AT 
CP-7 .03 n.ow ". .. • ,,~ 3.67 " ]. 75 

HYDI!OGRAPH AT 
,~. ." """ D. ". ". ,,~ l. 58 3.58 3.58 

ROUTED TO 
RONDa-CP ." ,~ n. ". ". ,,~ 3.67 3 " 3.67 

HYDROGAAPH AT 

""" ." ,~ " ,. , . 
,,~ 3.58 3.58 3.58 

H'fDROGAAPH AT 
01'1'05 ." ,~ ". , . , . 

TIME • 3 .58 l.5B " 
3 COHBlNED AT 

CP-9 ." n.ow ,L ". n. 
,,~ 3.58 ].67 3.67 

ROtn'ED TO 
RCP9-CP- ." n.ow ". ". n. 

,,~ 3.58 3.67 , 
" 

HYDR(XiRAPH AT 
OND12 .00 ,~ .. , , 

,,~ 

" J .50 3.50 

2 COMBINED AT 
(1'-10.0. ." ,~ ». ". ". THill 1.58 J .67 J .67 

HYDROGAAPH Ar 
ONDll ." ,~ ". ". H. 

,,~ 3.58 3.58 l.S8 

HYDRCX>AAPH AT 
ONOl) ." ,~ ". ,. ,. 

,,~ 3.50 J .50 J.50 

3 CCMBINED AT 
CP-I0 ." ,~ ". ". ". ,,~ 3.58 J ,58 l. 58 

ROtn'ED TO 
EQSASIN ." ,~ 

" n. ". ,,~ J .83 J ,83 J .83 

FE.\)( STAGES IN FE£T 
ST1IGE 1147.53 1746 " 1746.34 
,,~ 3.83 , 

" J .83 

DIVERSION TO 
DVPIPE ." ,~ ". n. " . 

,,~ J .83 3.8) 3.83 

HYDROORAPH AT 
DIVWEIR ." ,~ ,. ,. o. 

Tm .00 .00 .00 

HYDROORAPH AT 
OND14 ." ,~ H. ". " ,,~ 3.50 3.50 3.50 

2 COMBINED AT 
CP-ll ." ,~ 3L ". " ,,~ J .50 J .50 J .50 

I1YDR(x;RAPH AT 
,~, .00 ,~ 3. , L 

,,~ 3.50 3.50 J .50 

HYDROGRAPH AT 
orF02 ." n.ow n. , , 

,,~ 3.58 " J .58 

2 COMBINED AT 
CP-I ." ,~ ". ,. , 

,,~ 3.58 " J .58 

ROln'ED TO 
RCPI-CP2 ." ,~ " ,. , 

,,~ J .58 " J .67 

HYDROGRA.PH AT 
,~, ." ,~ • .. , . 

,,~ " 3.58 J .58 

HYDROGRAPH AT 
OFF£Xl .OT ,~ ". ". n. 

,,~ J .6J J .67 3.6J 

J COMatNED AT 
CP- ~ ." ,~ ". n. ". THolE 3.67 3 .67 3 .6, 

ROUTED TO 
RCP2-CF- ." ,~ ". " " ,,~ ). 67 , 

" 
, 
" 

KYDROGRAPH AT 
'~3 .00 ,~ , , . , . 

n~ J.50 J .50 3.50 

~ C(2oIBINED AT 
CP-J " ,~ TO. n. ". ,,~ 3.67 3.67 3.67 

ROUTED TO 
IICPl-CF4 ." ,~ " " " 



,,~ 3.67 3.67 3.75 

HYDROORAPI! AT =, ."' ""'" ". .. , . 
T'~ 3.50 3.50 ,. 

~ C<:MBIN£D AT 
CP-4 " ,~ ". ". ". ,,~ 3.58 3.67 J .67 

HYDROOAAPH AT 

"'"' .0> ""'" ". D ". 
T'~ 3.58 3.58 ).511 

HYDRQGRAPH AT =, ."' ""'" H. .. • TIME 3.58 3.58 J .58 

2 COMBINED AT 
CP-5 .0> ,~ <0. ". ". 

T'~ 3.58 3.58 3.59 

HYDROGRAPH AT 

"""' .0> ""'" ". H. H. 
TIME J.58 J .58 J .58 

HYDROORAPH AT 
IlVPIP£ .00 ""'" ". ". ". TIME 3.83 J .83 J.83 

ROtrrED TO 
IUlVPIPE . 00 ,~ " . " . " ,,~ 3.83 1.83 3.83 

HYDROGRAPH AT 
DE:I'PP . "' ,~ " . . . .. 

,,~ ) .50 ) .50 3.50 

.., COMBINE!) AT 
CP-6 ." ,~ 190. ". ". TIME J .58 ) .58 3.58 

ROOtED TO 
OETPONP ." ,~ " . ". ". ,,~ 5.08 4.25 4.25 

P£AI( STAGES IN FEET 
ST"G£ 1732.22 1729 0> r72a.88 
,,~ 5.08 4.25 4.25 

HYDROGRAPl! AT 
OFf'D-14 .00 ,~ L , . L 

,,~ ) .58 ) .67 3.67 

ROUTED TO 
RT-B14 .00 ,~ , . L L 

TitlE 3.67 J .67 3.67 

HYDROORAPH AT 
IlMIC-l ."' ,~ ". D. H. 

TnlE 3.50 3.50 l. 50 

2 COMBINED AT 
m .0> ,~ ". ". D. 

n~ 3.50 J .50 3.50 

RO\rI'ED TO 
RT-14 .0> ""'" ". D. D. 

n~ J .50 3.50 J.50 

HYDRQGRAPH AT 
IlMIC-2 " ,~ n. H. H. 

n~ 3.50 J .50 J.50 

2 COMBINED AT 
no .0> ""'" >0. ". ". 

n~ 3.50 J .50 3.50 

ROIn'ED TO 
R'I'-15 .0> ""'" ". ". " n~ 3.50 3.50 J.50 

HYDRQGRAPH AT 
SCH-2 . "' ""'" D. , . .. 

n~ 3.50 J .50 l. 50 

2 COMBINEO AT 
on " ,~ .L H. ". 

n~ 3.50 3.50 3.50 

!l.otrrED TO 
RT-16 ." '"'" ". ". ". ,,~ ) .50 ) .50 3.50 

HYPR(X;RJtl'H AT 
BMIC-3 ." ,~ ". u. ". TIME ) .50 l.50 3.50 

HYDR(X;AAPH AT 
MGDEV-2 ." ,~ " . , . .. 

TIME ).50 " 3.50 

4 COMBINED AT 
m .'" ,~ 123. ". " ,,~ 3.50 3.50 3.50 

KYDR(X;RAPH AT 

M' .00 ,~ L L L 
TrME 3. 50 3.50 J .50 

KYDR(X;AAPH AT 

AA' .00 ,~ , , . ,. 
TIME " 3.50 ) .50 

HYDROOAAPH AT 

AA' .00 ,~ L ,. ,. 
T'~ J .50 J .50 3.50 

1 COMBINED AT 
OM' .00 ,~ ". ,. , 



2 COKBINED AT 
CIBB .n 

HYI)R.QGRAPH AT 
ONOI5 .OJ 

HYI)R.OORAPII AT 
OFFEX4 

ISTAO 

(MIN) 

roll. PLAN _ 1 RATIO_ 1.00 
RONDS-CP MANE 1.62 

,~ 

TIME 

1. 50 

133 . 
3.50 

". 3 .50 

u. 
3.58 

). SO 

". 3 .50 

>0. 
J .50 

,. 
3.58 

J .50 

n. 
3.50 

,. 
3.58 

SI.JMMARY OF KINEMATIC WAVE ~ KUSKIooUM-CUN::;E 1'0\11"100 
(FLOW IS DIRECT RUNOFF WITHOI1I' BASE FLOW) 

INTERPOLATED TO 

(crs) 

32.92 

Tl!o1E TO 
,~ 

(MIN) 

217 65 

(IN) 

1.82 

(MIN) 

5.00 

COMPUTATION INTERW.L 

(crs) 

31.53 

TIME TO 
,~ 

(MIN) 

220. 00 1.82 

CCNTINlJI'N SUMMARY (AC-M) INFLOW_ .216IE.Ol EXCESS_ .OOOOE.OO O\1I"FLOW_ .2168E. Ol BASIN STORAGE_ .6696E-06 PERCEN'!" ERROR_ -.3 

FOR PLAN _ 1 RATIO_ .60 
RONDS-CP MANE 2.13 15.86 219.44 ." 5.00 15.62 220.00 ." 

CCNTINlJITY SUMMARY (AC - M) INFLOW_ .9996E.00 EXCESS_ .0000£.00 OUTFLOW •. 1003E.Ol BASIN STORAGE_ .5867E-06 PERCEN'!" ERROR_ +.3 

roll. PLAN _ 1 RATto_ .58 
ROND8-CP ~.ANE 2.07 14.96 218.61 5.00 14.69 220.00 ." 

CONTINUITY !'UY.M.>.RY (AC- M) H!FLOW_ .9454E_00 EXCESS_ .OOOOE_OO OUTFLOW •. 9483E.00 BASIN STORAG;;:_ .6885E-06 PERcmr £I""".OR' · 

roll. PLAN _ I RATIO_ 1.00 
RCP9-CP- MANE .52 50.82 216.00 1. 74 5.00 49.63 215.00 1. 75 

CONTINUITY SUY.M.>.RY (AC-FT) INFLOW _ .3439E.01 EXCESS _ .0000E.00 OUTFLOW- .3440E.01 BASIN STORAGE_ .338IE-06 PERCENT ERROR _ .0 

FOR PLAN _ 1 RATIO- .60 
RCP9-CP- MA..."/E • 50 23.33 220 56 5.00 21. 32 220.00 ." 

CONTINU!TY SUMMARY (AC-M) INFLOW_ .1560E_01 EXCESS_ .OOOOE.OO OUTFLOW_ .1561E_01 BASIN STORAGEa .3045E-06 PERCENT ERROR_ .0 

FOR PLAN _ 1 RATIO_ .58 
RCP9-CP- MANE .57 21.96 220 31 ." 5.00 21.96 220.00 ." 

CONTINI}I'N S\JMMARY (AC-FT) INFLOW_ .1473E_OI EXCESS _ .OOOOE_OO OUTFLOW_ .1(74E_OI BASH! STORAGE_ .B3lE-06 PERCENT ERROR_ .0 

FOR PLAN _ I RATIO. 1.00 
RCPl-CP2 MANE 1.72 14 .82 218 34 1.07 5.00 14 .37 215.00 1.07 

CONTINUI'N SIlMMf,RY (AC-FT) INFLOW_ .9363E.00 EXCESS_ .OOOOE_OO OI1I'FLOW_ .9386E_00 BASH! STORAGE- .210IE-06 PERCEm' ERROR_ -.2 

FOR P!.AN _ 1 RATIO. .60 
RCPI-CP, MANE 2.17 4.84 219 55 ." 5.00 4.79 220.00 ." 

CONTINI}ITY S~Y (AC-FT) INFLOW' 3181E. 00 EXCESS _ .OOOOE_OO OUTFLOW_ .3191£_00 BASH! STORAGE_ .2143E~06 PERCEm' ERROR_ -.3 

FOR P!.AN _ I RATIO_ .58 
RCPI-CP2 MANE 2.23 4.38 220 13 .n 5.00 4.37 220.00 .n 

CQNrINUITY S~Y (AC-FT) INFLOW_ .2929E. 00 EXCESS_ .OOOOE_OO OI1I'FLOW_ .2937£_00 BASH! STORAGE_ .172BE-06 P£RCENI' ERROR_ -.3 

FOR PLAN _ I RATIO_ I 00 
RCP2-CP- MAN£ .31 67.94 220 07 1.02 5.00 67.93 220.00 1.02 

COm"INUITY S~Y (AC-M) INFLOW_ .4810£.01 EXCESS_ .0000£_00 OI1I'FLOW_ .4810£_01 BASIN STORAGE_ .9178E-07 PERCENT ERROR. .0 

FOR P!.AN _ I RATIO_ .60 
RCP2-CP- MANE .34 21.49 220 45 ." 5.00 21.35 220.00 ." 

CCtn"HroiTY SUMMARY (AC - FT) INFLOW- .1596E.01 EXCESS •. 0000£.00 OI1I'FLOW_ .1596£_01 BASIN STORAGE_ .8670£-07 PERCENT ERROR_ .0 

FOR PLAN _ 1 RATIOa .58 
RCP2 - CP- M.IINE .29 19 .~9 5.00 19.38 220.00 

COtn"lNUIT'Y SUMKARY (AC-FT) INFLOW •. 1466£001 EXCESSa .0000£.00 OUTFLOW_ .1466£_01 BASIN STORAG£- .B727E~07 PERCEm' ERROR_ .0 

FOR PLAN • 1 RATIO_ 1.00 
RCP)-CN MANE .61 69.46 220 77 1.04 5.00 69.27 220.00 1.04 

CCm"INUl"TY S1JMM,I.RY (AC-Pr) INFl.OWa .5012E.01 EXCESS_ .0000£.00 O\1l'FLOW _ .5015£_01 8I\SIN STORAGE _ .4675£-06 PERCEN!" EllROR _ -.1 

FOR PLAN a 1 RATIO. .60 
RCP3~CN MANE .90 22 .00 222 28 ." ~.OO 21.43 220.00 ." 

CONTlNUIT'Y SUMMARY (AC-FTJ INf' l.OW_ .1685E_OI EXCESS • . OOOOE.OO O\1l'FLOW _ .1686E_01 BASIN STORAGE •. 4645£-06 PERCEm' ERROR_ -.1 



fOR Pv.N w 1 RA't'W- .58 
RCP3-CP4 MA-"E 1.00 20.05 22190 .n 5.00 19.47 225.00 .n 

com'IHUI'I'Y SUMM.>.RY (IIC-fT> INFLOW_ .1550£.01 EXCESS_ .0000£.00 O\1TfLOtl'_ . 1551£-01 BllSIN S'I'ORAG£_ .4728£-06 PERCENT ERROR_ -.1 

FOR PtA.'l _ 1 RATIO_ 1.00 
IUlVl'IP£ w.N£ 1.05 231.40 -1.00 5.00 54.01 230.00 - 1.00 

FOR PUN _ 1 RATIO_ .60 
IUlVl'IP£ w.N£ 1.27 27 .47 231.34 -1.00 5.00 27 .45 230.00 -1.00 

FOR PUN • 1 RATIO_ .58 
RDVPIP£ MIlNE 1.18 26.15 231.54 -1.00 5.00 26.12 230.00 -1.00 

FOR Pv.N _ 1 RAT I O_ 1.00 
RT-I!14 MIlNE 1.36 3.39 218 69 1.64 5.00 3.37 220.00 1.63 

CONTINUI'I'Y SUMMARY (IIC-FT) INFLOW_ .2438£. 00 EXCESS_ .0000£_00 O\1TFLOW- . 24421': , 00 BIISIN STORAGE_ .7570E-08 PERCENT ERROR_ -.2 

FOR Pv.N _ 1 RAT I O_ .60 
I\1'-B14 KANE 1.71 1.51 223 4 ) .H 5.00 1.50 220.00 .H 

CONTlHUI'I'Y SUMXIIRY (IIC-fT) INFLOW~ .1061E'00 EXCESS- .0000£*00 O\1TFL(JW_ .1063H OO BIISHI S'I'ORAGE_ 7636E- 08 PERCWI' ERROR_ -.2 

f OR PLAN _ 1 RATW_ .58 
I\1' - B14 MIlNE 1.76 1. 4 2 222 eo 5.00 1.41 220.00 ." 

CONTIN')I'I'Y SUMM.>.RY (AC-fT> INFLOW_ .9n9E-01 EXCESS_ .OOOOE*OO O{TffLOWo .9993E- 01 l"S1" $'T")R.>.::;;" .~88fE-C3 PERC~ ERROR_ - .1 

FOR PLAN w I RATIO- 1.00 
RT-14 w.h"E .37 27 . 93 210 77 1.91 5.00 27.32 ;,no . 00 1.91 

CQNTINU1'I'Y SUMMARY (AC-fT> INFLOW_ .1720£*01 EXCESS_ .OOOOE*OO O\1Tfl.OIf_ .1721E_Ol BllSIN STORAGE_ .7751E-08 PERCENT ERROR_ .0 

FOR PUN w I RATIO_ .60 
1\1'-14 KANE .42 1) .81 211 .01 5.00 13 .40 no.oo 

CONtINUITY SUMMARY (IIC-fT) INFLOW_ .8203£*00 EXCESS_ .OOOOE' OO O\1TFLOW _ .8205E_00 BIISIN STORAGE_ .6549E- 08 PERCENT ERROR_ .0 

FOR PLAN • 1 RATIO- .58 
RT-14 KANE .41 13 .17 210.75 5.00 12.73 no.oo 

CONTINU I TY SUMMARY (IIC-fT) INFLOW_ . 1778E'00 EXCESS_ . 0000£.00 O\1TFLOW_ .7780E*00 BIISIN STORAGE_ .6560E-08 PERCENT ERROR _ . 0 

FOR PLAN • 1 RIITIO_ 1.00 
1\1'-15 KANE .36 49.16 210 62 1.93 5.00 48.56 210.00 1.94 

CONTINU I TY SUMM.>.RY (IIC-FT) INfLOW_ .2959£*01 EXCESS_ .OOOOE.OO O\1TFLOIf_ .2959£. 01 B1\SIN S'I'ORAGE_ .9128E - 08 PERCENT ERROR_ .0 

FOR PLAN _ 1 RAT I O_ .60 
1\1'- 15 KANE .35 24. 51 210.82 5.00 24.04 210.00 

CONTINUITY SUMMARY (IIC-FT) INFLOW_ .1419£.01 EXCESS_ . OOOOE'OO OVTFLOIf- .1420£.01 B1\SIN STORAGE- .8611E-08 PERCENT ERROR_ .0 

FOR PLAN • 1 RAT I O_ .58 
1\1'-15 MANE .35 23 . 31 210.84 ." 5.00 22.85 210.00 

CONTINUITY SUMXIIRY (IIC-FT) INFLOW_ .134'E.01 EXCESS_ . OOOOE.OO OVTFLOW- .1) 47E.Ol BIISIN STORAGE_ .8421E-08 PERCENT ERROR_ .0 

FOR PLAN _ 1 RATIO_ 1.00 
1\1'-16 MANE . S3 60.94 211 13 1.94 5.00 58 _ 94 210.00 1.95 

CONTlNUITY S!JM!i.I\RY (AC-FT) INFLOW_ .3645E. Ol EXCESS_ .OOOOE.OO O\1TFLOW_ .364' £> 01 BIISIN S'I'ORAGE_ .3120E-07 PERCENT ERROR _ - .1 

FOR PLAN _ 1 RATIO_ .60 
RT-16 MANE . 65 )0 . 36 211 36 5.00 28.90 210.00 

CONTlNUITY SUMMARY <IIC-FT) INFLOW_ .1751E_Ol EXCESS_ .OOOOE*OO OUT FLOW_ .1752E*01 BASIN S'I'ORAGE_ .3374E;- 07 PERCENT ERROR_ -. 1 

FOR PLAN • 1 RATIO- .58 
1\1' - 16 MIlNE .62 28.82 211.06 5.00 27 .44 210.00 ." 

CONT I NUITY SUMXIIRY <IIC -FT ) INFLOW •. 166 1E*01 EXCESS_ . OOOOE*OO O\1TFLOW •. 1663E.01 B.>.SIN STORAGE_ .3305E-07 PERCENT ERROR_ ·.1 

••• NORMAL END OF HEC-l ••• 
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ONSITE BASIN BOUNDARY 

OFFSITE BASIN BOUNDARY 

REFERENCED BASIN BOUNDARY 

ONSITE BASIN LABEL 

OFFSITE BASIN LABEL 

REFERENCED BASIN LABEL 

HEC-l COMBINATION POINT 

DISCHARGE POINT 

FLOW DIRECTION 

REFERENCED BASIN BOUNDARY 

EXISTING LANDFILL BOUNDARY 

NOTES 

• ADDENDUM 1/1 TO THE TECHNICAL DRAINAGE STUDY FOR 

HENDERSON COMMERCE CENTER TWO (FORMERLY KNOWN AS 
HARSCH)" PREPARED BY PBS&J (FEBRUARY 2003) WAS USED 
FOR REFERENCED BASINS 

BASIN 10 AREA (ac) Q,oo (ets) Q,o (ets) 

01\1)1 0.94 3 1 
01\1)2 3.70 8 4 

0ND3 1.38 4 2 
OND4 11 .67 27 13 
OND5 5.03 12 6 

ONOO 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 4 
OND13 4.70 12 6 

OND14 11 .12 31 15 

OND15 21.47 57 28 

DETPD 5.14 16 8 
OFFEXl 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-l 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-g NA 51 23 

CP-l0 NA 90 42 
CP-l0A NA 55 25 
CP-ll NA 31 15 

C18 NA 123 62 

GRAPHIC SCALE 
300 0 150 300 600 1200 

~~ ... I~I--I~~~I 

511963.19 

(IN FEET I 
1 Inch .. 300 ft. 

OCTOBER 2006 

FIGURE 5 
INTERIM CONDITION 
DRAINAGE MAP 

TECHNICAL DRAINAGE STUDY FOR EASTSIDE LANDFILL 

2270 Corpo<ate Code 
SUite 100 
Henderson, Nevada 89074-6382 
Telepho"e. 702/263-7'll5 
Fax: 702/263- 7200 

EN~ PLAN'ING· CONSTRUCTION SERVICES 



Appendix B-3: Developed Condition Hydrology 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

PBS&J EASTSIDE LANDFILL 
File: T05-Standard Form 4.xls BY; KP 

Developed Condition Hydrology DATE: 1tv5l06 

SUB-BASIN INI'T1.'LlOVERLAND m AVEL TlME " " ' .. REMARKS 

DATA TlME {T1) (TI' "" .. 
~, TRAVEl " " ,.,. 

DESIG: OEYJ\JN. '" 
, 

"'" "'" LENGTH SLOPE " LENGTH SLOPE VELOCITY VELOCITY " O.6Tc!&O 

(D Of U) k Ml" 2 ,- • M. ,- • '" '" M. M. M. ..... 
" ''I '" '" '" '" m '" , .. , ''''' (10 ) (13) ,,.) 

ONDI D 87.7 0.7676 09< 0.0015 'JO 33.0 2. 1 241 OA US 1.9 3.2 ' .3 12.1 0.05 

OND2 D 87.7 0.7676 3.70 O.{XlSI! 137 33.0 2.2 910 OA 1.28 1.9 to. I 12.2 15.8 0.12 

DND) D 81!.6 0.7795 1.38 0.0022 '" 33.0 2.2 360 1.0 2.02 3.' 3.0 3.2 12.9 0.05 

OND4 D 89.7 0.1940 1L67 0.0182 2<() 2.0 68 1216 2.6 3.26 '.9 '.2 12.0 18.4 0. 12 

ONPS D 91.0 0.8112 '.OJ 0,0079 300 1.7 7.6 373 ,., 2.07 3.' '.4 12.0 14.9 0.12 

OND6 D 91.0 0.8112 '.90 0.0155 70 I.' 3.9 '407 0.6 1.56 2.4 t 1.7 15.6 18.2 0. 16 

OND7 D 90.' 0.8086 s.87 0,0092 '" 33.0 2.1 '34' I., 2.67 40 66 8.7 18.4 0.09 

ONDS D 90.3 0.8020 14.26 0.0223 128 no 1.9 2382 OA 1.28 1.9 22.7 24.6 23.9 ' .24 U~ Tb . O. IS ~ Note 

-
OND9 U 91.0 0.811 2 '" 0.0011 lQ 13 3.' 433 . 9 2.0S ... 3.7 7.0 NfA 0.07 

ONDIO D 91.0 0.11 112 4.2X 0.0067 ))9 33.0 .8 ))90 OA 1.28 1.9 12.S 14.2 11.3 0.14 

ONDll D 91.0 0.8112 9.60 0.0150 2W " 6.6 IOlQ II 2.12 3.2 6.8 13.4 11.1 O.B 

ON012 D 91.4 0.8163 2" 0.0043 138 33.0 .9 610 .3 2.47 3.7 3.9 '.7 14.2 0.06 

OND13 D 91.0 0.11112 4.70 0.0073 " 33.0 .6 714 ,. 1.211 .9 8. 9.9 14.S 0.10 

ONDI4 U 9 1.0 0.11 11 2 11.12 0.0114 112 .0 '.7 '59 '.0 3.31 6.6 2.7 '.4 NfA ,." 
OND1S U 91.0 0.8112 2].47 0.033S 200 20S 'A 7)) 3.0 1.S6 , .. 3.9 9.4 NfA '.09 

DETPD D 91.4 0.8163 3. 14 0.0080 60 83 2.0 33 34.0 11.78 11.8 0.0 1.' IO.S 0.02 

OA'D' D 1111.2 0.7742 42.2Q 0.06S9 2711 2.' 7.2 1213 2.0 "'3 4.3 9.' 16.7 23.8 0.11 -_. 

OFFD2 D 1111.6 0.7795 9.63 0.0150 '" 16 3J 942 I.' 2.71 4.' 4.9 10.1 16.3 0.10 

OfTl)) D 89.9 0.7967 16.-<40 0.0256 300 0.3 13.6 1245 ' .7 2.63 '.0 6.3 19.9 18.6 0.19 

OFFD4 D 9 1.0 0.8112 7.61 0.0 119 300 .0 9.0 7lQ . 9 2.76 42 4.0 13.0 15.8 O.1.l 

OfT"})5 D 9 1.0 0.11 11 2 5.11 0.0080 lOO 13 8.2 615 1.6 2.56 3.9 3.' 12.0 15. 1 0.12 

Tc _ TI .. Tt Eqn.601 For the travel lime (Tt) cak::ulations (Sec. 602.1), 

u __ 
VI _ 14.8' (Sll00}"I/2 

D~_ 

VI _ 2Q.2' (Sll 00}"I/2 

Ti _ 1.8 {1.1 - KI LA I/2' 5-'113 Eqn.602 VI applies to tile !irst 500 feet 01 travel distance; 
K _ 0.0132 (CN). 0.39 Eqn. 603 V2 applies to the remaining travel dislance. 

u __ 
V2 _ 29.4 ' (S/I00}"I/2 D~_ 

V2 .. 3O.6' (Sll 00}"112 
Tc Chock .. Ul00+ 10 Eqn. 604 

Tlag _ 0.6 Tc Eqn.612 Min Tc . 10 mins lor undeveloped basins 

Tt .. 5OCJ/V l .. (Travel Length-5OO)lV2 Min Tc _ 5 mlns lor developed basins 

Note: The lag time or basin ON08 was changed to 0.15 hrs because tile veloc~ies were 1'\01 accurate tor tile 

I REFERENCE: 
cross section. Please refer to tM FlowMaster cross sectioo located in Appendix B·31or the time calculatioos. 

STANDARD FORM 4 



1········································· 

... 

FLOOD IfYDR(XiRAPH PACKAGE (HEC-l) U.S. ARMY CORPS OP EmINEERS 
HYDRO!..OGIC ENGINEERIOO CENTER 

609 SECOND STREET 

,~, 

JON 1998 
VERSION 4.1 

Dl<VlS, CALIFORNIA 95616 
(916) 756-1104 

, XXXXXXX XXJ(XX , , , , 
" , , 

XXXXXXX XXXX XXXXX , , , , XXXXXXX XXXXX m 

THIS PROGRAM REPLACES Alolo PREVIOUS VERSIONS OF liEC-l ~ AS HEel (JAN 1), HECIGS, H£CIDB, AND HEC1~. 

TftE DEFlIHTIONS OF V1\RIABLES -RTIMP- AND -RTIOR- HAVE CIiAN3ED FROfo! TftOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
TIfE DEFINITION OF - AMSlQI- ON RM-CARD WAS CIl.>.N:;ED WITft REVISIONS DATED 28 SEP 81. THIS IS TftE FORTRAN17 VERSION 
NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE SINGLE EVENT DAMl'.GE CAI.CULATION, DSS:WRITE STAGE FREQUENC"Y, 
DSS:R£AD TIME SERIES AT DESIRED CAI.CULATION IIfl'ERVAlo LOSS RATE:GREEN AND AMPT INFILTRATION 
XINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

H£C-l '"~ "'" 
, 

,,~ '". ..... . 1. ...... 2 . ... ... l. ...... 4 . . ..... 5. ..... . 6 . ...... 7 . ...... 8 . ..•..• 9 • ..... 10 

' DIAGRAM 

'" EASTSIDE LANDFIloL IKPROVEKENTS 

'" DEIILOPED CONDITION MODEL 

'" INP{1I' FILE. DEV_Sool.DAT 

'" SEPTDmEJ< 2006 , 
'" DESIGN STORM • 100-YEAR 6-HR STORM , 
'" STORM DISTRIBUTION. SOO .J 

) '" MODELED BY PBSIOJ 

• '" , 
" JO. 

JO '" H JO 

" " ,= 1.00 0.60 0.58 

D " =. 
" ~ DEVELOPED ONSITE BASIN 

" ~ 0.0223 

" " 2.19 

" K .000 .020 .057 .070 .087 .108 .124 .130 .130 .130 

" K .130 .130 .130 .133 .140 .142 .148 .158 .112 .IU 

" K .190 .197 .199 .200 .201 .204 .214 .229 .241 .249 

" K .251 .256 .210 .27a .281 .283 .295 .322 .352 .409 

" K .H9 .590 .710 .744 .781 .812 .819 .8)5 .851 .856 

" K .860 .868 .876 .aaa .910 .926 .937 .950 .970 .976 

" K .982 .995 .9a7 .989 .990 .993 .993 .994 .995 .999 ,. K .998 .999 1.00 

" '" • 90.) 

" 00 0.15 

" " o~, 

" ~ DEVEL()PED ONSITE BASIN 

" ~ 0.0017 
JO '" • 91.0 

" 00 0.07 

" " OFro) 
)) ~ DEVEL()PED OFFSITE BASIN 

" ~ 0.0256 

" '" • 89.9 

" 00 0.19 

JJ " CP-1 

" ~ COMBINE OND9 AND OFrol 

" oc , 
HEC-l '"~ PAGE , 

LINE '". ..... . 1. ...... 2 . .•..•. 3 . •..... 4 . ...... s . .... . . 6 . . ..•.. 7 . . ..... 8 . ...... 9 . .... . 10 

., 
" CP-8 

" ~ COMBINE Cpo? M"D ONDS 

" " 
, 

" XKRcpa-CP-9 

" ~ ROUTE CpoS TO CP-9 

" U 1190 0.004 0.025 =, JO 

" " ONDIO 

" ~ DEVEL()PED ONSITE IlAS1N 

" ~ 0.0067 

" '" • 91.0 
>0 00 0.14 

" " OFms 

" ~ DEVEL()PED OFFSITE BASIN 

" ~ o.ooao 

" '" • 91.0 

" 00 0.12 

" " CP-9 

" ~ COMEINE RCPS - CP9, OFFD5 AND ONDIO 

" oc J 



" l(J{RCP9-CP-IO 

" ~ R()(1I'E CP-9 TO CP-I0 

" AA m 0.01$ 0.015 'AA' " 
" " OND12 

" ~ DEVELOPED ONSITE BASIN 

" ~ 0.0043 

" ~ 0 91.4 

" "' 0.06 

" " CP-IOA 

" ~ COMBINE CP-9 AND OND12 

" " 
, 

" " aNDll 
H ~ DEVELOPED ONSITE BASIN 
n u 0.0150 

" ~ 0 91.0 

" "' 0.13 

HEC-I w"'" "'" 
, 

,,~ 10 .. .... . 1. .. 1 . . • 3 . .. . ,5 .. .. . 6 • . ,1 • .. •..• B • .,. ..... 10 

" U """" " ~ OEVEWPED ONS I TE w.sw 

" ~ 0.0073 

" ~ 0 91.0 

" "' 0.10 

" " CP- I0 

" ~ COMBINE Cp - lO .... """" .\NO ON013 

" " 
, 

" ]{X EOs.>.SIN .. ~ EQUALIZER Bl\SIN TO SPLIT FLOW NOR'I'H ANIl 

"' ~ TO 'fIfE DE'I'EN'l'ION POND 

" ~ , =, ., 
" ~ 0 0.08 0.70 0.78 0 " 0.87 0.97 

" " 17H , 1745 11(6 17(7 17(7 " 1148 1748.5 

" " 0 0 " " " " '" 
" !O\ or...-.relR 

" ~ DIVER'!' FLOW I'lIOM EO BllSIN 

" ~ DVPIPE 

" " 0 " " '" " 00 0 " " " 
" " ONDU 

" ~ DEVEl.OPED ONSITE BASIN 

" ~ 0.0174 ,. ~ 0 91.0 

" 00 0.08 

'" " CP-ll 

'" ~ COMIHNE WEIR FLOW AND OND14 

'" " 
, 

'" " ""'" , .. ~ DEVELOPED ONSITE R.l.SIN 

'" ~ 0.0015 

'" '" 0 87.7 

'" 00 0.05 

,,. 
" OFFD1 

'" ~ DEVE!.OPEP OFFSITE BAS):N 

"0 U .0150 

'" '" 0 88.6 

'" "' 0.10 

HEC - l ,."" P"'GE • 
,,~ w . ...... 1 . .•..• . 2 • .. .. .. 3 . .•.. .. 4 . .... .. 5 . ...... 6 . . , . ..... . 8 . ...... 9 . . .... 10 

'D " CP - I ". ~ COMBINE ONDI AND OPFll2 

'" " 
, 

'" J<lU'CP1 - CP2 

'" ~ RO\n"E CP - l TO CP ~ 2 ". ~ no 0.004 0.025 'AA' " 
'" " o~, 

'" ~ DEVELOPED ONSITE BASIN 

'" ~ 0 . 0058 

'" ~ 0 87 . 7 

'" "' 0.12 

". " OFFDI 

'" ~ DEVELOPEI:l OFFSITE BASIN 

'" ~ 0.0659 

'" ~ 0 88.2 

'" "' 0.17 

'" " CP~2 

DO ~ COMBINE CP~ I. OFPDI AND OND2 

'" " 
, 

'" JUUlCP2~CP-3 

'" ~ "'''' D ' AA '" 0.010 0.015 ~, " 



m u '~3 
D ' ~ DEVELOPED ONS I TE BASm 
D' u 0.0012 
D. u , 88.6 
D' 00 0 . 05 

'" U Cpo] 

'" ~ COKBINE CP-2 AND OND) 

'" "' 
, 

U3 "''''RCP) - CN 

'" ~ Rotn'£ CP-) TO CP-~ 

'" U 134 5 0.018 o .01S 'AA' " 
HEe-l INPIJI' PAGE , 

LI NE m. . . ... . l. . . 2. . 3 .. • . .. . 4 ... 5 . .. . .. . 6 . . .. ... ? .. • . . . S . 0 • • •• • 9 . 0 • • •• 10 

'" U ,~, 

'" ~ DEVELOPED ONSITE aASrN ". U 0.0092 

'" U , 90 . 8 

'" 00 0 . 09 

'" " CP- 4 

'" ~ COKBI NE CP-3 AND OND? 

'" "' 
, 

'" U ,~ 

'" ~ DEVELOPED ONS ITE B.>.SIN 

'" ~ 0 . 0182 

'" U , 89. ? 

'" "' 0 . 12 

'" " 
,~, 

'" ~ DEVELOPED ONSITE B.>.SIN 

'" ~ 0 . 0079 

'" U , 91.0 

'" 00 0.12 

'" u Cpos 

'" ~ COMBINE ONN AND OND5 

'" OC , 

'" " ~, 

". ~ DEVELOPED ONSIT£ 8.'.SIN 

'" ~ 0 . 0155 
no ~ , 91.0 

'" "' 0.16 

'" u DVPIPE 

'" ~ RE'I'UF1I FLOW ~OM EO BASIN PIPE 

'" ~ DVPlP£ 

'" U !\DVPIP£ 

'" ~ ROI1I'£ PLOW THlI.OUGH U' '" '" AA 1880 0 . 005 0.013 CIIIC U 

no " DEl'PD 

'" ~ DE'l'DI'l' I ON POND B.l<SIN 

'" ~ 0 . 0080 

'" ~ , 91.4 

'" 00 0.05 

HEe-l lNPI1I' PAGE , 
em m . .. .. . . 1 ... . .. . 2 . . • .. • . 3 • . .•... 4 . .. .. . . .,. 0 ••• • • 6 . . .. • . . 7. . .. 8 . .. . ... 9 . . . . .. 10 

'" " CP-6 

'" ~ COMBINE CP-4. CP-5 , OND6 . DVPI PI! AND DEl'PD 

'" " 
, 

'" ](X DETPOND 

'" ~ 

'" ~ , =, ., 
'" .v , 0.08 1.53 3.02 4.B4 B.BS 13 .45 15 . 95 

'" SE 1725 " 1726 1728 1729 1730 1732 1]34 1735 

'" 6Q , , 
" " " " .. .. 

'" " 
, 

......... .. .................. ........................ .. ... ........ .... ........ 
Re r"r"m:oo f r om PBS.l 

'Addendum U to the 'I'IOChnic .. l Dr .. in .. q " Study fo~ lIenders on Cocmrnerce 
C"nter 'I'0Io (Forme r ly known .... II1I.RSCII ) , (Febr u .. ~y 2003) ........................... ................................. .................. 

'" ICX OFFD-1 4 

'" ~ OFSITE DEVELOPED BASIN OFFD-14 

'" ~ REP ERENCED FROM "'02 

'" ~ 0 . 0028 

'" " 2 . 79 

'" ~ , .. 
'" 00 0.200 

'" U R'!'-BI 4 

'" ~ RO\1I'E DFFD-14 TIIROUGH BllIC-l 

'" U 1050 0.014 0 . 013 , ' AA' " " 
'" U BIoHC-I 

'" ~ ONSrTE DEVEl.oOFUl IlAS IN BMIC-l 

'" ~ REFERENCED FROM ro02 

'" ~ O.OUI 



'"' '" '" 
no 
m 

'" 
'" ". m 

LINE 

m 
m 
m 

'" '" , .. 
'" '" '" 
'" 
'" '" m 

'" m 
'" 
'" 

LINE 

'" '" '" 

'" '" '" 
'" '" ". 
'" '" '" '" '" ", 

'" m 
m 
no 
m 
no 

PI! 2.79 

" , 
UD O.OBI 

KX CIS 
lO!. COMBINE RT-B14 AND BHIC-l 

"' , 
KX 1!1'-14 
Pi ROUTE Cl~ THROUGI! SIoIIC - 2 
AA 450 O.OlB 0.011 

/iEC-l INPI1I' P ... GE 7 

ID ....... 1 ....... 2 ....... J ...•... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

JU( BMIC-2 
PI OliSrTE DEVt:WPfm MSIN BMIC-2 
PI REFERENCEP F!{('to! mOl 
M 0.0118 
PI! 2.79 
LS 0 92 
UD 0.073 

KK C\6 
KM COMBINE RT-14 AND BHIC-2 

"' , 
U R'T-15 
~ ROUTE C16 THROUGH SCH-2 
AA '" 0.019 0.01) =, " " 
U $(:11-1 
~ ONSlTE DEVE:L(lPED BASIN SCH-2 
~ REFERENCED FROM mOl 
~ 0.0065 

" 2.79 

'" 
, 

" W 0.060 

u on 
~ COfo!BINE RT-15 AND SCH-2 

"' 
, 

u R'I'-16 
~ RourE Cl7 THROUGH BHIC-) 
AA '" 0.013 O.OD 'AA' " " 
U BMIC-J 
~ ONSI'!'E DEVELOPED BASIN BHIC-3 
~ REFERENCED F'ROH m02 
~ 0.0106 

" 2.79 

'" 
, 

" W 0.062 

KIt I«lDEV-2 
PI MILGA!ID MANUFACTUIUOO ONSI'!'E BASIN 
KM REFERENCED PROM £GOl 
BA 0.0093 
PI! 2.79 
LS 0 92 
UD 0.075 

HEC-l INPUT PAGE 8 

ID ....... 1 ....... 2 ....... J ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

lIJ( CIS 
KM COMBINE RT-16, BMIC-L IlGDEV-2 AND OUTFLOW !'1If»! DE'I"Dn'ION POND 

"' 
lIefllnmced f~OIfl PBSJ 

• ... ddendum fl to the Technical Du;na\jll Study to~ lIeooeuon C""""",~c .. 
Center T'o1O <I'o~merly known as KAIISCH)' <!'ebn>ary 2003) ............ ................. ..... .. ................... .. .... .. .... .. ... .. .... 

u ~, 

KM KARSCII ONSITE BASIN 
BA 0.0014 
PB 2.79 
LS 0 92 
UD O.04~ 

u "'" KM HARSCH ONSITE BASIN 
BA 0.0016 
PB :2.79 
LS 0 98 
UD 0.037 

U AA' 
KM HARSCH ONSITE BASIN 
BA O.OOI~ 
PB 2.79 
LS 0 92 
1JO O.O~ 

1':1( CHRI 
KM COMBINE HR), HR2, HRI 
KM TIIESE FLOWS AilE D1SCllAIIGED IN'l'O TilE ONS1TE 
KM STOIIM DRAIN SYSTEM LABEI..ED AL1GNMEm' '111' 



'" '" 

JU( elSB '" ". KM COMBINE Cle AND CHRI 

'" " , 
LINE lD ....... 1. ...... 2 ....... 3. ...... 4 ....... 5 ....... 6 ....... 7. 

JU<. ONDIS '" '" '" '" '" 

KM D~l,.(lpm ONSITE BASIN 
SA 0.0315 
LoS 0 91.0 
UD 0.09 

J(){ aFrO( '" m KM DEVELOPED OFFSITE I!ASIN 
m 

'" '" 
'" 

I!A 0.0119 
LS 0 91.0 
O:l 0.13 

SCH~TlC DI .... GRAM or STREAM NE'NORX 

00. « -- ) RFroRN OF DIVERTEO OR PUMPED FLOW 

IJ OND8 

32 OFI'D] 

40 (1' - 8. 
v 
V 

43 RCPB-CP-

46 0.."010 

51 OFI'Il5 

56 CP- 9. 
v 
V 

59 Rcr9-CP-

62 OND12 

70 ONDII 

75 OND13 

80 CI'-10. 
V 
V 

83 EOBASIN 

" " OIVWEIR 

100 CP- ll. 

- - -~ DVPIPE 

103 OND1 

108 OFI'P2 

113 CI' - }. 

'" 
'" 
'" 
'" 
'" 

v 
V 

RCPI-CP2 

CI' - 2 ........... • . 
v 
V 

RCP2-CP-

OFml 

PAGE 9 

.8 ..... .. 9 ...... 10 



, .. CP-3 . 
V 
V 

'" RCP)-CP4 

'" """ 
'" CP- 4. 

". 0,,", 

'" O~, 

'" CP- 5 . 

'" ""'" 
n. 

'" DVPIPE 
V 
V 

'" RDVPIPE 

no 

'" CP- 6. . ......... .. 
V 
V 

'" DETPOND 

'" Of1'l)- 14 
V 
V ". lIT-au 

>OJ BMl:C - l 

'" CIS. 
V 
V 

m R1'-14 

'" BMIC-2 

m C16. 
V 
V 

'" R1'-lS 

no SCH-2 

m C11. 
V 
V 

'" R'T'-16 

m EMIC-) 

", !«iDEV-2 

'" C18 .. 

'" AA) 

'" 
'" AA' 

'" CHRI. 

m elSa. 

'" ""''' 
OFf'P4 

4 ••• f RUNOFF ALSO COHP\1l'ED AT THIS LOCATION 
p ....................................... . 

FLOOD HYOROGRAPH P .... CKAGE (HE;C-i) 
JUN 1998 

\/EllStON 4 .1 

RUN D/lT£ 21S£P06 TIME \8,51,46 

EASTSIDE LJ.NDriLL IMPROVEMENTS 
D£Vl.OPED CONDITIOll MODIL 

OVI'IPE 

DETPD 

u. S. ARMY CORPS OF EU>INEERS 
HYllR01.(Xac EN>INEERlOO CDn'RR 

609 S£COJro STIU:ET 
OI<VIS. CALIFORNIA 95616 

(916) 756- 1104 



INPITI' I'tI.E ~ D<=V_Sml3.OAT 
SEPTEMBER 2006 
DESIGN STORM ~ 100-Y£1\R 6- HR STORM 
STORM DISTRIIWl"ION a Sml 13 
MODELED BY PBS'J 

11 TO OUTPITI' COHl"ROL. VARIABl£S 
lPlU-IT 5 PRrtl!" CONTROl. 
IPUJ'T 0 Pl.C'l" CO!ll"ROL. 
QSCAL. O. IfYDROORAPH Pl.C'l" SCAI.E 

IT IIYDROORAPH TIME OATA 

~'" 
, MINUTES IN COMPI.n'ATION INTERVAl. 

H~TE 0 STARTING [lATE 
ITIME 0000 STARTING TIME 

"" >00 NUMBER OF HYDROORAPH ORDINATES 

-" 0 morNG OATE 
NVl'IME 0055 morNG TIME 
,,~ " CEIfl'URY KAI\X 

COHPtrrATTON INTER""1. . 08 IIOURS 
TOTAL. TIME BASE 24.92 HOURS 

D«:I.ISH UNITS 
DRAINAGE AR£A 
PRECIPITATI ON DEPTH 
L-ENnH, £i,EVATION 

n'" 
STORAGE VOL.UME 
SURFACE AR£A 
TEMPERATURE 

SQUARE MIl£S 
I NCHES 

CUBIC FEE"l' PER SECOND 
ACRE-FEET 

'''''' DEl;>REE5 FAHRENHEIT 

JP MUIlrI PLAN OPTION 

"'~ 1 NUMBER OF PLANS 

JR MUl/rI - RATlO OP'l"ION 

186 1(1( 

192 1(0 

ISS I!S 

1S~ SV 

RA.TIOS OF PREClPlTATION 
1.00 . 60 .58 

DETPOND • 

OU'l"Ptrr CONTROl. VA.RIABLES 
IPl!Nl' 1 PRINT COm"ROL. 
I pUJ'T 0 pUJ'T CONTROl. 
OSCAI. O. IfYDROORA.PH pr.QT SCALE 

IfYDROGRA.PH ROUTING PATA 

STORAGE ROUTING 
NSTPS , NUMBER OF SUI!P.EACHE5 
m, "". T"i"PE OF INITIAL CONDITION 

I!SVRIC -1.00 INITIAL CONDI TI ON 
.00 IfCRIUNG R AND D COEFI'tCIEN!' 

STORAGE .0 , U LO . .. 
190 SE ELEVATION 1725.25 1726.00 1728.00 172'J.00 1130.00 

191 SO DISCHARGE O. O. ". n. 0>. 

... 13 .4 15.~ 

17l2.00 1734.00 1735.00 

". K ". 
................................................................................................................................... 

HYDROGRAPH AT STATION DETPOND 
PLAN 1, RATIO· 1.00 

................................................................................................................................... 
DA MON HRMN ORn OUTFUlW STORAGE STAGE • OA HON KRMN ORO ~,~ ""~. STAGE • [lA MON HRMN ORD Otn'Fl.OW STORAGE STAGE: 

0000 , O. ., 1726.0 , 0820 '" >0. .., 1729.7 , 164 0 '" O. ., 1726.0 
0005 , O. , 1726.0 0825 '" >0. .., 172~. 6 , 1645 '" O. ., 1726.0 
0010 , O. ., 1726.0 0830 '" " U 172~.5 , 1650 >OJ O. ., 1726.0 
0015 • O. , 1726.0 0835 '" ". U 172~ . 4 , 1655 ". O. ., 1726.0 
0020 , O. , 1726.0 , 0840 '" ". U 1729.3 , 1700 '" O. ., 1726.0 
0025 , O. , 1726.0 0845 106 ". U 1729.1 , 1705 '" O. ., 1726.0 
0030 , O. ., 1726.0 0850 '" n u 1729.0 , 1710 '" O. ., 1726.0 
0035 • O. , 1726.0 0855 lOB n. ,., 172B.9 , 1715 ". O. . , 1726.0 
004 0 • , , 1726.1 , 0900 ". ". U 1728.8 , 1720 ". O. ., 1726.0 
0045 " 

, , 1726.1 0905 110 ". U 1728.7 , 1725 no O. ., 1726.0 
0050 " 

, ., 1726.1 0910 '" ". U 1728.6 , 1730 '" O. ., 1726.0 
0055 " , ., 1726.1 0915 '" " U 1728.5 , 1735 '" O. ., 1726.0 
0100 D , ., 1726.1 , 0920 113 " >.0 1728.3 , 1740 '" O. , 1726.0 
0105 " 

, , 1726.1 0925 114 " U 1728.2 , 1745 ". O. ., 1726.0 
0110 " , . ., 1726.1 0930 '" " U 1728.1 , 1750 '" O. ., 1726.0 
0115 " , . ., 1726.1 0935 '" " U 1728.0 1755 216 O. , 1726.0 
0120 " , . ., 1726.2 0940 '" ". U 1727 . 9 !BOO '" o. , 1726.0 
0125 " , . ., 1726.2 0945 ". ". .J 1727.7 1805 218 O. , 1726.0 
0130 " , . ., 1726.2 0950 ". ". , 1727 , 1810 '" o . , 1726.0 
0135 " J. .J 1726.3 0~55 '" ". , 1727 • 1815 220 O. ., 1"126.0 
0140 " .. . J 1726.3 1000 '" D. .0 1727 . 2 1820 m O. ., 1"126.0 
0145 n .. .. P26 . 4 1005 '" ". .. 1727.1 1825 222 O. ., 1726.0 
0150 " ,. .. 1126 . 5 1010 '" U. .. 1727.0 1830 223 O. ., 1726.0 
0155 " ,. · , 1726.5 , 1015 '" ". . , 1726.9 U35 2U O. ., 1726.0 
0200 " ,. , 1"126.6 1020 '" , . . , 1726.8 1840 225 0 ., 1726.0 
0205 " L , 1726.6 1025 '" · . 

., l?26.7 1845 226 O. ., 1726.0 
0210 n L , 1726.6 10)0 '" , . ., 1726.7 1850 227 O. ., 1726.0 
0215 '" , . , 1726.6 1035 '" 

,. ., 1726.6 1855 228 O. ., 1726.0 
0220 " .. ., 1726.7 1040 '" ,. ., 1726.5 1900 229 O. , 1726.0 
0225 >0 .. · , 1726.8 104S DO ,. .. 1726.5 1905 230 o . ., 1726.0 
0230 " >0. · , 1726.9 1050 '" 

, .. 1726.4 1910 231 O . , 1726.0 
0235 0> >0. .. 1726.9 1055 '" · . • 1726 . 4 1915 232 O. , 1726.0 
0240 " U. .. 1727 .0 1100 '" · . 

.J 1726.3 1~20 233 O. ., 1726.0 
0245 " ". .. 1727.1 1105 '" J. , 1726.3 1925 '" O. ., 1726.0 
0250 " D. .. 1727 . 2 1110 '" J. ., 1726 . 3 1930 m O. ., 1726.0 
0255 " D. LO 1727.2 1115 '" J. ., 1726.3 1935 '" O. ., 1726.0 
0300 " " . J.O 1727.3 1120 '" J. ., 1726.2 1940 m O. ., 1726.0 
0305 " ". J.O 1721.3 1125 D. ,. ., 1726.2 1945 no O. ., 1726.0 
0310 " 

,.. 
" 1727.5 1130 '" 

, ., 1726.2 1950 '" O. ., 1726.0 



OllS " ". ,.. 1721.8 1135 '" ,. ., 17U.2 1955 240 o. .1 17U.0 
0320 " 'L ... 1728.2 1140 '" 

,. ., 1726.2 2000 241 o. ., 1726.0 
0325 " ". U 17::18.7 1145 '" 1. ., 1726.1 2005 242 o. .1 1'l6.0 
ono H ". U 1729.4 1150 lH 1. ., 1726.1 2010 243 o. .1 1126.0 
OllS .. ". '-' 1730.1 1155 , .. 1. ., 1126.1 2015 244 o. .1 I1U.O 
0140 " ". ,., 17)0.9 1200 '" 1. ., 1726.1 2020 245 o. .1 1726.0 
oleS " ". , ., 17)1.5 1205 '" 1. .1 1726.1 2025 246 o. .1 1726.0 
olSo " ". .. , 17)2.0 1210 '" 1. .1 1726.1 2030 247 o. .1 1726.0 
0355 .. ". .., 1732.4 1215 , .. 1. .1 1126.1 2035 248 o. .1 1726.0 
0400 " ". 10.3 1732.6 1220 '" 1. .1 1726.1 2040 249 o. .1 1726.0 
0405 " H. 10.8 1732.8 1225 "0 1. .1 1726.1 2045 250 o. .1 1726.0 
0410 " H. 11.2 1733.0 1230 '" 1. .1 1726.1 2050 '" o. ., 1726.0 
0415 " H. 11.5 1733.1 1235 '" 1. .1 1726 . 0 2055 252 o. .1 1'l6.0 
0420 " ... 11.7 1731.2 1::140 '" o. .1 1726.0 2100 m o. .1 1'l6.0 
0425 S< ... 11.8 1733.3 1245 IS< o. .1 1726.0 2105 254 o. .1 1726.0 
0410 55 ... 11. 9 173).3 1250 '" o. .1 1726.0 2110 m o. .1 1726.0 
0415 " ... 12.1 17)) 1255 '" o. .1 1726.0 2115 '" o. .1 1726.0 
0440 " ". 12. ) 1713 000 '" o. .1 1726.0 2120 257 o. .1 1726.0 
0445 " ". 12. 4 In3 005 '" o. .1 1726.0 2125 '" o . .1 1726.0 
0450 " ". 12.6 1733 1310 '" o. .1 1726.0 2110 '" o . .1 1726.0 
0455 " ". 12 . 8 1733 1)15 ". o . .1 1726 . 0 2115 "0 o. .1 1726.0 
0500 " ". 12.9 1733 1320 '" o. .1 1726.0 2140 261 o. ., 1726.0 
0505 " ". 13.0 1733 1125 '" o. .1 1726.0 , 2145 262 o. .1 1726.0 
0510 " ". 13 .0 17l) Ill0 '" o. .1 1726.0 2150 '" o . .1 1726.0 
0515 " ". 13 . 0 1133 IllS 164 o. .1 1726.0 2155 26' o. .1 1126.0 
0520 " ". 12 . 9 113) 1140 '" o. .1 1726.0 2200 ::165 o. .1 1726.0 
0525 " ". 12.7 In) 1145 '" o. .1 1726.0 n05 ::166 o. .1 17::16.0 
05)0 " ". 12.6 In) 1350 '" o. .1 1726.0 2210 267 o. .1 1726.0 
0515 " ". 12.4 113) 1355 ". o. .1 1726.0 ::1215 ::168 o. .1 1726.0 
0540 " ". 12.2 17)) .4 1400 '" o. .1 1726.0 22::10 ::169 o. .1 1726.0 
0545 " ... 12.0 In) , 1405 170 o. .1 1726.0 2225 270 o. .1 1726.0 
0550 " ... lI.7 In) , 1410 '" o. .1 1726.0 2230 271 o. .1 1726.0 
0555 " B. U.S 1733.1 , 1415 '" o. .1 1726.0 2235 272 o. .1 1726.0 
0600 " H 1l.) 173) .0 1420 '" o. .1 1726.0 2240 ::173 o. .1 1726.0 
0605 " B. ILO 1132.9 1425 174 o. .1 1726.0 2245 274 o. .1 1126.0 
0610 " ". 10.8 1132.9 14)0 '" o. .1 1726.0 2250 275 o. .1 1726.0 
0615 " ". 10.5 1132.7 14)5 '" o. .1 1726.0 2255 276 o. .1 1126.0 
0620 " ". 10.2 1732.6 • 1440 171 o. .1 1726.0 2300 217 o. .1 1726.0 
0625 " ". 10.0 1732.5 lU5 '" o. .1 1726.0 2]05 278 o. .1 1726.0 
0630 " n. ,. , 1732.4 1450 '" o. .1 1726.0 2310 279 o. .1 1726.0 
0635 .. n ,. 1132.2 1455 "0 o. .1 1726.0 2315 280 o. .1 1726.0 
OUO " .. , . 17]2.1 1500 191 o. .1 1726.0 2320 281 ,. .1 1726.0 
0645 " ". " .732.0 1505 '" o. .1 1726.0 2325 282 ·L .1 1726.0 
0650 " ". ., 1131.9 1510 '" o. .1 1726.0 2330 283 o. .1 1726.0 
0655 .. ". ., 1731.1 1515 , .. o. .1 1726.0 2335 284 o. .1 1726.0 
0700 " ". .. , 1731.6 1520 '" o . .1 1726.0 2140 285 o. .1 1726.0 
0705 " ". ,. 1731.5 1525 '" o . .1 1726.0 ::1145 286 o. .1 1726.0 
0710 " " '-' 17ll.3 1510 ", o . .1 1726.0 2350 287 o. .1 1726.0 
0715 .. " " 17ll.2 1535 188 o. .1 1726.0 2355 288 o. .1 1726.0 
0720 " ". '-' 17ll.1 1540 '" o . .1 1726.0 0000 289 o. .1 1726.0 
0725 " ". ,. 1731.0 1545 190 o. .1 1726.0 0005 290 o. .1 1126.0 
0730 " ". " 17)0.9 1550 '" o. .1 1726.0 0010 291 o. .1 1726.0 
0735 " ". " 17)0.7 1555 ", o . .1 1726.0 0015 .292 o. .1 1726.0 
0740 " U ,. , 17)0.6 1600 '" o . .1 1746.0 0020 293 o. .1 1726.0 
074~ " U , .. 17)0.5 , 1605 I,. o. .1 1746.0 0025 ::IH o. .1 17U.O 
0750 " u. s.< 17)0.4 , 1610 '" o . .1 1746.0 0030 295 o. .1 1726.0 
0755 " n. , .. 1730.3 , 1615 '" o . .1 1746.0 0035 296 o. .1 1726.0 
0800 " n. '-' 17)0.2 1620 '" o. .1 1746.0 0040 297 o. .1 1726.0 
080~ " ll. .. , 1730.0 , 1625 ". o. .1 1746.0 0045 298 o. .1 1726.0 
0810 " ll. .., 1729.9 16)0 '" o. .1 1746.0 0050 299 o. .1 1726.0 
081~ 100 JL '-' 1729.8 , 16)5 200 o. .1 1746.0 0055 300 o. .1 1746.0 

.. .. .... ..... ... .. ............................................... ...... .. .. ........................... .. ......................... .. 
,~ "'" TJ~ KU.lMUM AVERAGE F'l.C* 

'·AA 24-KR 72-11R " 92·11R 
Icn) 'AA' Icn) 

". 5.17 ". n. lL n. 
IINCHES) 2.342 2.786 2.716 2.786 
IAC-") ". ". ". n. 

PEAJ:: STORAGE TJ~ KU.IHUK AVERAGE STORAGE 

'-AA 24-11R 74-11R 24.92-11R 
IAC-") 'AA' n. 5.17 .. ,. ,. 2 . 

p£AJt STAGE TJ~ KU.lHUK AVERAGE STAGE 

'·AA 24-11R 1.2-11R 24.92-11R 
IPEET) 'AA' 17ll.80 5.17 1731.59 1727.56 1727.50 1727.50 

CUMUt..\TIVE AREA • .15 SQ HI 

............................... -.. -.. -..... _.-.............. .. -....... -............................................................ 
K'lDROORAPH AT STAT ION DE'I'PONU 

PL.AN 1. RATIO· ." .. ........ ..... ... .. ........... -........ -._-.-.- ..... -... -............................................ ............................. 
DA NON HRMN ORD "'''~ =~, 

~~, DA MON IIRKN OJllI) "'''~ """''' STAGE DA MaN HRMN ORD o,,,,~ STORAGE ST ... GE 

0000 o. ., 11.26.0 0820 101 .. .. 1726.4 lUO '01 o. .1 1726.0 
0005 o. ., 1726.0 0825 10' .. ., 1726.3 1645 202 o. .1 IH6.0 
0010 o. ., 1726.0 , 0830 IOJ >- ., 1726.] 1650 20] o. .1 1726.0 
0015 o. ., 1726.0 0835 104 ,. ., 1726.] 1655 204 o. .1 1726.0 
0020 o. ., IH6.0 OUO 10' ,. ., 1726.2 1700 .205 o. .1 1726.0 
0025 o. 1 1726.0 OU5 106 ,. ., 1726.2 1705 206 o. .1 1726.0 
0030 , o. , 1726.0 0850 '" ,. ., 1726.2 1710 207 o. .1 1726.0 
0035 • o. .1 1726.0 08~5 109 ,. ., 1726.2 1715 208 o. .1 1726.0 
0040 , o. .1 1726.0 0900 109 ,. ., 1726.2 1720 209 o. .1 1726.0 
0045 10 o. .1 1726.0 0905 110 ,. ., 1126.1 11.25 210 o. .1 1726.0 
0050 n o. .1 1726.0 o9l0 nl L . , 1126.1 , 1130 211 o . .1 1726.0 
00S5 11 o. .1 1726.0 0915 ", 1. . 2 1126 1135 212 o . .1 1726.0 
0100 13 o. .1 1746.0 0920 n, 1. • 2 1726 1140 21) o . .1 1726.0 
0105 I< o. .1 1726.0 09.25 II< 1. • 2 1726 1745 214 o . .1 1726.0 
0110 15 o. .J 1726.0 0930 n, 1. .1 11.26 1750 215 o. .1 1726.0 
011~ " o. .J 1126.0 09]5 '" 1. .1 17::16 1755 216 o. .1 1726.0 
0120 " o. .J 1126.0 0940 '" 1. .1 17::16 1800 217 o. .1 1726.0 
0125 " o. .1 1726.0 0945 n. 1. .1 17::16 1805 218 o. .1 1726.0 
OllO " o. .1 1726.0 0950 '" 1. .1 17::16 1810 219 o. .1 11.26.0 
Oll5 10 o. , 1726.0 0955 110 L .1 1726.1 1815 '" o. .1 11.26.0 
0140 11 o. , 1726.0 1000 III 1. .1 1726.0 1820 m o. .1 1726.0 
0145 n o. .1 1726.0 1005 '" o. .1 1726.0 1825 m o. .1 11.26.0 
0150 13 1. .1 1726.0 1010 III o. .1 1726.0 , 18)0 113 o. .1 1726.0 
0155 " 1. .1 1726.1 1015 '" o. .1 1726.0 1835 224 o. .1 1726.0 
0200 " 1. .1 1726.1 1020 ll5 o. .1 1726.0 , 184 0 m o. .1 1726.0 
0205 " 1. .1 1726.1 1025 '" o. .1 1726.0 , 1845 '" o. .1 1726.0 



0210 " 
, ., 1726.1 1030 '" o . ., 1726.0 1850 m O. ., 1726.0 

02 15 " 
, ., 1726.1 , 1035 ". o . ., 1726.0 1855 22B O. ., 1726.0 

0220 " 
, ., 1726.1 1040 '" O. ., 1726.0 1900 '" O. ., 1726.0 

0225 " , . ., 1726.1 1045 DO O. ., 1726.0 1905 '" o . ., 1726.0 
0230 n , . ., 1126.2 1050 ,n O. ., 1726.0 , 1910 '" O. , 1726.0 
0235 " , . ., 1126.2 1055 132 O. ., 1726.0 1915 232 o. ., 172 6.0 
0240 " , . ., 1726.2 1100 '" o . ., 1726.0 , 1920 '" O. , 1726.0 
024.., " 3. .3 1726.3 1105 D. o. , 1726.0 1925 '" O. ., 1726.0 
0250 " 3. .3 1726.3 , 1110 m O. ., 1726.0 1930 m O. ., 1726 . 0 
0255 " 3. .3 1726.3 , 1115 136 O. ., 1726.0 1935 '" O. ., 1726 . 0 
0100 " · . .3 1726.3 1120 m O. ., 1726.0 1940 m O. ., 1726 . 0 
0105 " · . 

.3 1726.4 1125 138 O. ., 1726.0 1945 '" O. ., 1726.0 
0310 " .. .. 1726.4 1130 '" O. ., 1726.0 , 1950 '" O. ., 1126.0 
0115 .. ,. .. 1726.5 1135 140 O. ., 1726.0 , 1955 240 O. .. 1126.0 
0320 H · . 

., 1726.8 lUO ... O. .. 1726.0 • 2000 '" O. ., 1126.0 
0325 " D. ., 1727.2 1145 142 O. ., 1726.0 2005 '" O. .. 1126.0 
0330 " 30. • 1727.8 1150 '" O. ., 1726.0 2010 '" O. .. 1126.0 
0335 " " 0 1728.3 1155 U. O. .. 1726.0 2015 244 O. ., 1726.0 
0140 " ". , 1728.7 • 1200 '" O. ., 1726.0 2020 245 O. ., 1726 .0 
0345 " " U 1729.1 1205 '" O. ., 1726.0 2025 '" O. .. 1726.0 
0350 " " U 1729.4 1210 '" O. .. 1726.0 2030 '" O. ., 1726.0 
0355 " ". U 1729.6 1215 ... O. .. 1726.0 2035 248 O. .. 1726.0 
0400 " ., ... 1729.7 1220 U, O. • 1726.0 , 2040 249 O. .. 1726.0 
0405 .. ., ... 1729.9 1225 ... O. , 1726.0 , 2045 250 O. .. 1726.0 
0410 " ". .., 1729.9 1230 ." O. • 1726.0 • 2050 251 O. • 1726.0 
0415 " ". ... 1730.0 1235 '" O. • 1726.0 , 2055 252 O. .. 1726.0 
0420 " ". ... 1730.0 1240 ." O. • 1726.0 2100 253 O. .. 1726.0 
0425 " ". ... 1730.0 1245 ". O. .. 1726.0 2105 254 O. .. 1726.0 
0430 " ". ... 1730.0 1250 '" O. ., 1726.0 2110 255 O. .. 1726.0 
0435 " ". .. , 1730.0 1255 '" O. ., 1126.0 2115 256 O. .. 1726.0 
OUO " ". ... 1730.0 1300 '" O. ., 1126.0 2120 257 O. ., 1726.0 
0445 " ". ... 1730.1 1305 ". O. ., 1126.0 212 5 258 O. .. 1726.0 
0450 " ". '.0 1730.1 1310 '" O. ., 1126.0 2110 259 O. ., 1726.0 
0455 " ". '.0 1730.1 1315 "0 O. ., 1126.0 2135 260 O. ., 1726.0 
0500 " ". '.0 1730.1 1320 '" O. ., 1126.0 2140 261 O. ., 1726.0 
0505 " ". '.0 17)0.1 1325 '" o. ., 1726.0 2145 262 O. ., 1726.0 
0510 " ". .., 1730.0 • 1330 '" O. ., 1126 . 0 2150 263 O. ., 1726.0 
0515 " ". ... 17)0.0 • 1335 ". O. ., lJ26 . 0 2155 264 O. ., 1726.0 
0520 " ". .., 1729.9 • 1340 '" O. ., 1126.0 2200 265 O. ., 1726.0 
0525 " n. .. , 1729.9 1345 '" O. ., 1?26 . 0 2205 266 O. .. 1726.0 
0530 " n. .., 1729.8 1350 '" O. ., 1J26 . 0 2210 267 O. ., 1726.0 
0535 " 3' .., 1729.7 • 1355 ". O. .. 1126.0 2215 26B O. ., 1726.0 
0540 " ". .. , 1729 6 :~OO '" O. ., l126.0 2220 '" o . .. 1726.0 
0545 " 30. '.0 1729.5 • 1405 no O. ., 1126 . 0 2225 210 O. .. 1726.0 
0550 " ". •• 1729.4 • 1410 '" O. ., 1726.0 2230 211 O. ., 1726.0 
0555 " ". ) , 1729.4 • 1415 '" O. .. 1126.0 2235 212 O. .. 1726.0 
0600 " ". .., 1729.3 • 1420 '" O. .. 1126.0 2240 '" o . ., 1726.0 
0605 " ". J.3 1729.2 1425 n. O. ., 1726 . 0 22'5 214 O. ., 1726.0 
0610 " n. L3 1729.1 • 1430 '" o . ., 1126.0 2250 '" o . .. 1726.0 
0615 " ". LO 1729.0 • 1435 no O. .. 1726.0 2:255 216 O. ., 1726.0 
0620 " ". , .. 1728.9 • lUO '" o . .. 1726.0 2300 '" o . ., 1726.0 
0625 " ". , , 172B .8 1445 '" O. ., 1126.0 2305 218 O. .. 1726.0 
0630 " ". , . 1729.6 14~0 '" o . .. 1726.0 2310 '" o . ., 17.26.0 
0635 .. ". ,., 1728 .~ 1455 , .. O. .. 1726.0 2315 280 O. ., 1726.0 
0640 .. " . U 1728.4 1500 '" O. .. 1?26.0 2320 '" o . ., 1726.0 
0645 " " , .0 1728.) 1~05 '" o . .. 1726.0 2325 282 O. ., In6.0 
0650 " 'L ... 1728.2 1510 ,OJ O. .. 1126.0 2330 '" o . ., 1726.0 
065~ .. 3J. " 1728 1~15 ". O. .. 1126.0 2335 284 O. .. 1726.0 
0100 " n. .., 1728 1~20 ". O. .. 1726.0 2340 285 O. ., 1726.0 
0705 " 30. ... 1721 1525 '" O. .. 1126.0 2345 286 O. ., 1126.0 
0110 " ". LJ 1721 1530 '" o . .. 1726.0 2350 281 O. ., 1726.0 
0115 .. ". ... 1721 1535 ". O. .. l?26.0 2355 28B O. ., 1726.0 
0720 " ". LO 1727 1540 '" o . .. l?26.0 0000 '" o . .. 1726.0 
0125 " D. · , 1721 1545 ,,, o . .. 1726.0 , 0005 290 O. .. 1126.0 
0130 " ". · , 1121 1550 '" O. .. 1726.0 , 0010 m O. .. 1726.0 
0135 " n. .. 1121.0 1555 '" O. .. 1726.0 , 0015 292 O. .. 1726.0 
0140 " ". · , 1726.9 1600 "3 o . .. l?26.0 0020 '" o . .. 1726.0 
014~ " ,. · , 1126.8 1605 '" O. .. 1126.0 , 0025 294 O. .. 1726.0 
0150 " .. · , 1726.7 1610 '" O. .. 1726.0 , 0030 '" o . .. 1726.0 
0155 " , . · . 1126.6 1615 '" O. .. l?26.0 , 0035 296 O. .. 1726.0 
0800 " ,. · . 1126.6 1620 '" o . .. l?26.0 0040 '" o . .. 1726.0 
0805 " ,. · . 1726.5 1625 ". O. .. 1726.0 , 0045 298 O. .. 1726.0 
0810 " .. .. 1126.5 1630 '" O. • 1726.0 , 0050 299 O. .. 1726.0 
0815 '" .. . . 1126.4 1635 '" O. .. 1726.0 , 0055 300 O. .. 1726.0 

... ........... ........................ ................. ... .......... ......................................... .. ... ... .............. 
PEAK FLOW ,,~ MJl);H!UM '>'VEAAGE FLOW 

,-~ " ~ 72 - JiR " 92 - HR 
eCFS) 'AA' ecrs) 

". 5.00 lO. .. .. .. 
(INCHES) 1.266 1 . 301 1.101 1.301 

("'C-FT) " . " . ". ". 
PE.>.I( S'l'OAAGE ,,~ MJl);IMUM ... VEAAGE STOAAGE 

,-~ " ~ 72-HR " 92 - HR 
e",c-FT) 'AA' .. 5.00 , . , , , 

PE.>.X ST'>'G E ,,~ MJl);IMUM '>'VEAAGE ST'>'GE 
,-~ 24~HR 72~HR " 92 - HR 

(FEET) 'AA' IBO.08 5.00 1728 . 29 1726.59 1126.56 1126.56 

CUMUW.TlVE ARE.>. ~ .15 SO HI 

................................................................................................................................... 
HYDROGAAPH ... T STATION DETPOND 

PL.>.N I, AA1'IO ~ ." ............. ...................................... .. ................................................................. .. ........... 
DJ\ ~ON HRMN ORO OUTFLOW STOAAGE STAGE DJ\ MaN HIIJoIN ORO 0'","'" STORAGE ST.>.GE • DJ\ MaN HRMN ORO '''"'''''' STOAAGE ST"'QE 

0000 O. ., 1126.0 0820 , .. 3. .. 1726 • 1640 ,.. O. ., 1726.0 
0005 O. .. 1726.0 0825 '" 3 . .. 1726 • 1645 '" o . ., 1726.0 
0010 O. ., 1126.0 0830 "3 3. .3 1726 • 1650 , .. O. , 1726.0 
0015 O. ., 1726.0 , 08)5 ". 3 . ., 1726 , 1655 204 O. ., 1726.0 
0020 O. ., 1726.0 • 0840 ". , . ., 1726 , 1100 ,., O. .. 1726.0 
0025 O. , 1726.0 0845 '" , . ., 1726.2 l?05 206 O. .. 1726.0 
0030 , O. ., 1726.0 • 0850 '" , . ., 1726.2 1110 30' O. .. 1726.0 
0035 • O. , l?26 . 0 • 0855 ... , . ., 1726.2 • 1715 208 O . • 1726.0 
0040 , o. , l?26.0 • 0900 '" , . ., 1726.1 • 1720 209 O. .. 1726.0 
0045 " O. ., 1726.0 0905 no , , 1726.1 1725 210 O. .. 1726.0 
0050 n O. ., 1726.0 0910 n, • , 1726.1 1730 211 O. • 1726.0 
0055 " O. ., 1726.0 0915 m , , l?26.1 1135 212 O. .. 1726.0 
0100 D O. ., 1726.0 0920 n3 , ., l126.1 1740 213 O. .. 1726.0 



0105 " .. ., n26 . 0 , 0925 n. L ., 1726 . 1 1745 " . · . 
., 1726.0 

OlIO " .. ., 1726.0 , 0930 '" L ., 1726 . 1 1750 '" · . 
., 1726. 0 

Oll5 " .. ., 1726.0 , 0935 n. L ., 1726.1 1755 216 · . ., 1726. 0 
0120 " .. ., 1726.0 094 0 '" L , 1726.1 , 1800 m · . ., 1726. 0 
0125 " • ., 1726.0 094 5 n, L , 1726.1 1805 218 • ., 1726 . 0 
0130 " .. ., 1?26.0 0950 n, L ., 1726 .0 , ISl0 219 · . 

., 172 6 . 0 
0135 '" .. ., 1726.0 0955 "" .. ., 1726.0 , 1815 no .. ., 1726.0 
0140 " .. ., 1726.0 , 1000 '" .. ., 1726.0 1820 221 · . 

., 1726 . 0 
0145 n .. ., 1726.0 , 1005 '" .. ., 1726.0 I B25 222 .. ., 1726.0 
0150 n • . , 1726.0 , 1010 "J .. ., 1726.0 1830 223 .. .. 1726.0 
0155 " L ., 1726.0 1015 '" .. ., 1726.0 1835 224 .. .. 1726.0 
0200 " L ., 1726.1 1020 '" .. ., 1726.0 , 1840 225 .. .J n26.0 
0205 " L • 1726.1 1025 '" .. , 1726.0 ta45 226 .. . J 1726.0 
0210 n L , 1726.1 1030 '" • ., 1726.0 U50 227 .. . J 1726 . 0 
0215 " L , 1726.1 1035 '" .. ., 1726.0 1855 228 .. ., 1726 . 0 
0220 " L ., 1726.1 1040 ", .. ., 1126.0 1900 229 .. .J 1726 . 0 
0225 '" L ., 1726.1 104 5 D. .. ., 1726.0 1905 230 .. . J 1126.0 
0230 n , . ., 1726 .1 , 1050 '" .. ., 1126 . 0 1910 231 .. .. 1126.0 
0235 " , . ., 1726.2 105 5 '" .. ., 1126 . 0 1915 232 .. .. 1726.0 
0240 " , . ., 1726.2 1100 DJ .. ., 1"126.0 1920 '" .. , 1726.0 
0245 " 

, . ., 1726.2 1105 '" .. ., 1726 . 0 1925 234 .. ., 1726.0 
0250 " J. .J 1726.3 1110 '" • ., 1726.0 1930 m .. , 1726.0 
0255 " J. J 1726.3 1115 DO • ., 1726 . 0 • 1935 '" • ., 1126.0 
0300 " J. .J 1726.3 1120 '" .. .. 1726.0 • 19 40 m .. ., 1726.0 
0305 " · . .J 1726.3 1125 D' .. ., 1?26.0 • 19 45 '" .. ., 1726.0 
0310 " · . 

.. 1726 . 4 1130 D' · . 
, 1726.0 • 1950 m .. ., 1126.0 

0315 .. ,. .. 1726.5 1135 ". .. .. 1726.0 1955 "" .. ., 1726.0 
0320 " , . .. 1726 . 7 1140 '" · . 

.. 1726.0 2000 '" .. ., 1726.0 
0325 " ". ., 1121 . 1 1145 142 .. .. 1726.0 2005 W .. ., 1726.0 
0330 " ". '-' 1127.7 1150 '" · . 

.. 1726.0 20 10 W .. ., 1726.0 
0335 " n. '-' 1728 . 2 ll5., ". .. ., 1726 . 0 2015 ". .. ., 1726.0 
0340 " ". '-' 1728.6 1200 '" · . 

., 1126.0 2020 '" .. ., 1726.0 
0345 " n. J.O 1729 . 0 1205 146 · . 

.. 1126.0 2025 '" .. ., 1726.0 
0350 " " . J 1729 . 2 1210 '" · . 

., 1726.0 2030 '" · . 
, 1726.0 

0355 " ". J 1729.4 1215 148 · . 
.. 1726.0 2035 '" · . 

., 172 6 .0 
0400 " '". • , 1129 .6 1220 149 · . 

., 1726.0 2040 '" · . 
, 1726.0 

0405 '" '". •. J 1729 . 7 1225 150 · . 
., 1726.0 2045 ". · . 

, 1726.0 
0410 " n. · .. 1129 . 8 1230 151 · . 

., 1726.0 2050 251 · . 
, 1726.0 

0415 " n. u 1729 . 8 , 1215 152 · . 
., 1126.0 20~5 m · . 

., 1726 .0 
0420 " JL U 1129.8 12 40 "J · . 

., 17Z6.0 2101) m · . 
, 172 6 .0 

0425 " n. u 1"129 . 8 1245 154 · . 
., 1726.0 2105 :iS4 · . 

, 1726.0 
04 30 " n. u 1"129.8 1250 ." · . 

., 1726.0 2110 4~~ , . 1726.0 
0435 " n. · .. 1129 . 8 , 1255 156 · . 

., 1726.0 2115 256 · . 
, 1726.0 

0440 " n. · .. 1129 .9 , 1300 '" · . 
., 1726.0 2120 257 · . 

, 1726 . 0 
04 4 5 " n. · .. 1"129 . 9 , 1105 158 · . 

., 1726.0 2125 258 .. , 1726 .0 
0450 " n. · .. 1129 . 9 , 1110 ". · . 

., 1726.0 2130 259 · . 
., 1726.0 

0455 '" n. · .. 1129.9 1315 160 .. ., 1726.0 2135 260 · . 
., 1726.0 

0500 " JL · .. 1729 .9 , 1320 '" · . 
., 1746.0 2140 261 · . 

., 1726 . 0 
0505 " n. · .. 1129.9 , 1325 162 · . 

., 1746.0 2145 ~6~ .. ., 1726.0 
0510 " n. · .. 1129.8 , 1)]0 '" · . 

., 1726.0 2150 263 · . 
., 1726.0 

0515 " n. u 1?29.B , 1)35 164 .. ., 1726.0 2155 264 · . 
., 1726.0 

0520 " n. · .. 1729.7 , 1)40 '" .. ., 1726.0 2200 265 · . 
., 1726.0 

0525 " '". U 1729 1345 ". .. ., 1726.0 2205 266 · . 
., 1726.0 

0530 " ". , 1729 1350 '" · . 
., 1746.0 2210 267 .. ., 1726.0 

0535 " ". • 1129.5 1355 168 .. ., 1126.0 2215 ~68 · . 
., 1726.0 

0540 " ". , 1729 , 1400 ", .. ., 1726.0 2220 269 · . 
., 1726.0 

0545 '" ". , 1729 140~ no ,. ., 1726.0 2225 ~70 .. ., 1726.0 
0550 " ". , 1729 1410 '" .. ., 1726.0 2230 271 .. ., 1726.0 
0555 " ". J 1729 1415 m .. ., 1?26.0 2235 272 .. ., 1726.0 
0600 " ". , 1729 1420 '" .. , 1?26.0 22'0 27 3 .. ., 1726.0 
0605 " n. • 1729 14 25 ". .. ., 1126.0 2245 274 .. ., 1726.0 
0610 " ". , 1728 1430 m ,. , 1726.0 2250 275 .. ., 1126.0 
0615 " ". , 1728.8 14 35 '" ,. ., 1726.0 2255 276 .. ., 1726.0 
0620 " ". , 1728.1 1440 '" .. ., 1126.0 2300 277 .. ., 1726 . 0 
0625 " ". • 1728.6 1445 '" .. ., 1126.0 2305 278 .. ., 1726.0 
0630 " ". , 1728.4 1450 '" ,. , 1726.0 2310 279 .. ., 1126.0 
0635 " ". • 1728.3 1455 '" .. , 1126.0 2315 280 .. ., 1726 . 0 
06'0 " n. ., 1728.2 1500 ,OJ .. ., 1126.0 2no 281 .. ., 1126.0 
06'5 " n. ., 1728.1 1505 '" .. , 1126.0 2325 282 .. ., 1726.0 
0650 " n. .. 1728 .0 1510 '" ,. , 1726.0 • 2]30 283 .. ., 1126 . 0 
0655 .. '". .. 1727.9 1515 '" ,. , 1726.0 2335 284 .. ., 1726 . 0 
0100 " ". .J 1727.1 1520 '" ,. , 1126.0 2340 '" .. ., 1126 . 0 
0105 " n. ., 1727.5 1525 ". ,. ., 1726 . 0 2345 286 .. ., 1126 . 0 
0110 " ". ., 1727.4 1530 '" .. , 1126.0 2350 287 • ., 1126.0 
0115 " " .. 1727.2 1535 ". .. , 1726.0 2355 288 .. ., 1726 . 0 
0120 " ". ., 1147 . 1 1540 ", ,. , 1726.0 0000 289 .. ., 1726.0 
0125 '" n. ., 1727 . 0 1545 '" .. , 1126.0 0005 290 .. ., 1726.0 
0130 " ". . , 1726.9 1550 '" .. , 1126.0 0010 291 .. ., 1126.0 
0135 " .. . , 1726.8 1555 '" .. , 1126.0 0015 292 .. ., 1726.0 
0740 " , . .. 1726.1 1600 '" ,. , 1126.0 0020 '" .. ., 1726 . 0 
0145 " , . .. 1726.1 1605 ". .. , 1126.0 , 0025 294 • ., 1726.0 
0150 " , . ., 1726 . 6 1610 '" ,. , 1126.0 , 0030 '" .. ., 1726.0 
0155 " .. ., 1726 . 5 1615 '" .. , 1126.0 , 0035 296 .. ., 1726.0 
0800 " ,. .. 1726.5 1620 '" .. , 1726.0 0040 297 · . 

., 1726.0 
0805 " ,. .. 1726.4 1625 '" .. , 1126.0 004 5 298 · . 

., 1726 . 0 
OBI0 " · . .. 1726 . 4 1630 ". ,. , 1126.0 , 0050 299 · . 

., 1726.0 
0815 , .. · . .J 1726 . 4 1635 , .. .. , 1126.0 , 0055 300 · . 

., 1726.0 

.. .... .. .. ... ... ... ...... ........... .. .. ........ ... .. ..... ..... ... ................ ... ......... ... ......................... .. .. ..... 
PEA.II P\.ow 'TI ME /1JI.J:IfoI\JI'! "WRAGE PLOW 

.-~ 24-HR " ~ 24.92 ~ 
tCPS) ,~) 

ICPS) 
n 5.00 ". ,. ,. , . 

t INCHES) 1 . 200 1 . 229 1 . 229 1 . 229 
t"C-F"I') " . ". " . ". 

PE.O.II STORAGE TIME AAXIKUM AVERAGE STORAGE 
'-AA 24-HR 72-HR " 92-HR 

t"C-PT) )AA) , . 5.00 , . , L L 

PE.>.J<; STAGE ,,~ /1JI.J:IKUM "VERAGE STAG E 

.-~ 24-H1! 72-H1! " 92-HR 
II'PE"T) )~, 

1729 . 88 5.00 1728.14 1726.55 1726.53 1726.53 

CUMUL.>.T I VE ARE.'. • .15 SO HI 

'" FDIIRTJI' - NEWTON RAPHSON FAlLEDFlXED POIN'I" I TERATION USED - ITERATION" , 

PEAl( F\.OW AND ST.>.GE IDill-OI' -PERtOD) SUl-:W\.RY FOR MUl.TIPLE PlJ.N-RATI0 ECONOMIC COtIPTJI'ATIONS 
F"t..ows m CUBIC FEET PER SECOND, AREI!. IN $QUARE MILES 

TlME TO PEA.II m HOURS 



RATIOS APPLIED TO PRECIPITATION 
OPERATION STATION ~ ,~, RATIO I RATIO 2 RATIO 3 

1.00 .60 ." 
lIYDROGRAPli AT 

"''''' ." ""'" ll. ". ". 
T'~ 3.58 3.58 3.58 

lIYDROGRAPli AT 

""" . 00 """ l . l. .. 
T'" 50 50 3.50 

IIYIlROGRAPH AT 
OFf'DJ .OJ ""'" ". ". ". T'" 3.58 3 .58 3.58 

2 COMBINED AT 
CP-7 .OJ "'" ". >0. ". T'" 3.58 3.58 3.58 

2 C()HBINED AT 
CP-8 ." ""'" >0. ll. ll. 

TIME 3.58 3.58 ),58 

"""'" TO RCP8-CP- ." ""'" ". ll. ll. 

T'" 3.61 3.'7 3.61 

lIYDROGRAPH AT 
"",,JO .OJ ""'" JO. ,. ,. 

T'" J.58 1.58 " 
lIYDROGRAPH AT 

""" . OJ """ " . .. .. 
T'" 3.58 1.5& J .58 

1 COMBINED AT 
CP-9 . " """ " . ". l~ . 

T'" 3.58 3.58 J .'7 

"""'" TO RCP9-CP- . " """ " . ". ". T'" 3.58 3.67 3.'7 

HYDROGRAPH AT 
"",,ll . 00 """ .. .. .. 

T'" 1.50 3 .50 J .50 

2 CCI'lBINEO AT 
Cp·IOA . OJ ,~ " . OJ. ". T'" 3.58 3 .67 3.~7 

HYDROORAPH AT 
rumll . OJ ,~ " . ll. ll. 

Tl" 3.58 3 .58 3.5& 

HYDROORAPH AT 
rum" .OJ ""'" ll. .. .. 

Tl" 3.50 50 3.50 

3 COMBINED AT 
CP-IO ." ""'" In. ". ". TIME 3.58 3 .58 3.58 

~mTO 

EQBASIN ." ""'" OJ. ". ". T'" 3.75 ) .83 3.U 

PEAIt STAGES IN n£T •• ,m,,, 174&.19 174'.86 17U.78 

T'" 3.75 J .83 3.U 

DIVERSION TO 
DVPIPE . " """ " . ". ". T'" 3. 75 J .83 3.&3 

HYIlROORAPH AT 
DIVW8IR . " ,~ " . ,. ,. 

T'" 3.75 .00 .00 

lIYDROGRAPH AT 
rum" .OJ ,~ , .. ". ". T'" 3 .50 3.50 3.50 

2 COKBINED AT 
CP-ll .ll ,~ " ". " TIME J.n J.50 3.50 

IIYORQGRAPII AT 
rum, . 00 ,~ l. .. .. 

T'" 50 50 50 

IIYDROORAPII AT 
OFm2 . OJ ,~ ". JO. JO. 

T'" J.50 3.50 3.50 

2 COKBINEO AT 
CP-l ." ""'" ". ll. ll. 

T'" J .50 3.5!) l.5!) 

>OUTm TO 
RCPi-CP2 .OJ """ ". ". ll. 

T'" 1.58 3.58 J .58 

IIYDIIOGRAPH AT 
"",,J .OJ ""'" .. .. l . 

T'" 3.511 " " 
HYDROGRAPH AT 

OFFDI .OJ ""'" ". ". ". T'" 3.58 J .58 3.58 

1 COMBINED AT 
CP-2 " """ 120. ". , .. 

Tl" J .58 1.58 3.58 

~mTO 
RCP2-CP- ." ,~ 119. ". 50. 



TIME 3.58 3.58 3.58 

HYDROGRAPH AT 

"'"" .00 """ , . , . , . 
,,~ " " " 

2 COKiIINI:D AT 
CP-3 ." ,~ 121. " " TIME 3.58 3.58 3.58 

RO!1I'ED'I'O 
RCP3-CP4 " ,~ 118. ". ". ,,~ ).58 3.58 3.58 

HYOROGRAPH AT 
,~, .0> ,~ " S , . 

,,~ 3.50 3.50 3.S0 

2 COMBINED AT 
CP-4 .w ,~ 111- ". ". ,,~ ) .58 3.58 ) .58 

HYDROGRAPH AT ,- .n 'COW ". D. U. 
,,~ 3.58 3.58 3.58 

HYDROGRAPH AT 
,~, .0> 'COW U. ,. , 

,,~ 3.58 3.58 3.58 

2 CCMIHNEO AT 
CP-S ." 'COW ". ". " ,,~ 3.58 3. 58 3.58 

HYDf-OGAAPH AT 
,~, .n 'COW " U. U. 

,,~ 3.58 3.58 3.58 

HYDROORAPH AT 
D\'PIPE . 00 'COW n . " JJ. 

,,~ 3.15 3.83 3.83 

RO"lED'I'O 
RDVFIPE . 00 .cow n . " "-

,,~ 3.83 3.83 3.83 

HYDROORAPH AT 
DETPD . " .cow " . S. S. 

,,~ 3.50 3.50 3.50 

5 COMBINED AT 
CP-6 ." .cow 254. 119. 112. 

TIME 3.58 3.58 3.58 

ROI}'I"ED'I'O 
DETPOND . " .cow " . n. ". TIME 5.17 5 .00 5.00 

PEAl< STAGES IN n:ET 
STAGE 1133.80 1730 08 1729.88 
TIME 5.17 , 00 5.00 

HYDROGRAPH AT 
OITO-U .00 .cow , . ,. , 

,,~ 3.58 3.67 3.61 

ROUT£ll '1'0 
i!T-S14 .00 .cow , L L 

,,~ 3.61 3.61 3.61 

HYDROGRAPH AT 
IlMIC-l ." 'COW " D. n 

,,~ 3.50 3.50 3.50 

2 COMBINED AT 

'" .n .cow " . ". D. 
TIME 3.50 3.S0 3 . 50 

RovrlID'I'O 
i!T - 14 .n .cow JJ D. D 

,,~ 3.50 3.50 3.50 

HYDROGRAPH AT 
1lI'!JC - ~ ." 'COW ". u. u. 

,,~ ) .50 J .SO 3.50 

2 COMBINED AT 

'" ." .cow " . ". " TIME ) .50 3 .50 3.50 

ROI}'I"ED'I'O 
i!T - 15 ." .cow ., 

" " TIME 3.50 3.50 ).50 

HYDROGRAPH AT 
SCH- 2 ." "'" D. , . , 

,,~ 3.50 3.50 3.50 

2 COtoIBlNED AT 
en ." 'COW ". " ". ,,~ ) .50 3.50 3.50 

ROUTED '1'0 
R'l"-16 "' "'" ". ". JJ. 

,,~ ) .50 3.50 3.50 

HYDROGRAPH AT 
IlMIC - ) .0> 'COW ". u. " ,,~ 3.50 ).50 3.50 

HYDROGRAPH AT 
t«lDEV-2 .0> 'COW n. , . ,. 

,,~ 3.50 3.50 3.50 

4 COMBINED AT 
no " 'COW 126. ". ". ,,~ ).50 ).50 3.50 

HYDROGRAPH AT 

",' .00 'COW , . L L 



HYDROGRAPII AT 

'" .00 

IIYDROGRAPII AT 
• 00 

3 COMBINED AT 
.00 

2 COKBIN£D AT 
ClBll . n 

OND15 

IIYDROGRAPII AT 
OFFD4 ." 

ELDlEHi' 

FOR PLAN • 1 RATW_ 1.00 
RCP8 - CP- MANE 1 . 36 

,~ 

TIM£ 

.. 
3.50 

'-
3.50 

". 3.50 

136 . 
3 . 50 

". 3 .50 

" 3 . 58 

, . 
3.50 

, . 
" 
,. 

3 .50 

". 3.50 

>0. 
3 .50 

,. 
3.58 

,. 
3 . S0 

,. 
3.50 

,. 
3.50 

>0. 
3 . 50 

" . 3 .50 

,. 
3.S8 

SI.OOI.1IRY OF lnNEMATIC WAVE - MUSlnNGUM-cum£ RotrrING 
(FLOW IS DIR£CT RUNOFF WITHOUT ao.SE FLOW) 

IIfl'ERPOt.1IT£D TO 

,~, 

(CFS) 

69 .6~ 

TIME TO 
,~ 

(MIN) 

217 50 

(IN) 

1.81 

COMPIlI'ATION IN'I'ERVAL 
TIME TO 

(MIN) (CFS) (MIN) 

5.00 66.60 220 . 00 

(IN) 

1.80 

CONTINU ITY S\JY.M1IRY (AC- IT) Hfl'LOW_ .4761£<01 EXCESS_ . 0000£_00 otrrFLOW_ .4 776£<01 BASIN STORAG£_ .S~56E-06 PERCEHi' ERPOR _ .2 

fOR P{A."1 _ 1 RAT:O_ .60 
RCP9-CP- MANE 1. ~5 3) . 06 218 31 ." 5.00 32 . 31 220.00 

CCIfl'INUITY SUMMARY (AC-IT) INl'LOW_ .2194E _Ol EXCESS_ .OOOOE_OO OUTFLOW- . 2198E_01 B1ISIN STORAG£_ .5369E~06 PERCENT ERROR_ -.2 

FOR PLAN _ I RAT I O- .58 
RCP8-CP- MANE 1.71 H.lI 219 15 .n 5.00 30.65 220 . 00 .n 

c:om-lNUITY SI.OOI.1IRY (AC- I'1") INFLOW_ .2075£_01 EXCESS_ .0000£-00 OVTFLOW_ . 2079£_01 B1ISIN STORAG£_ .5580£~06 PERCENT ERROR_ -.2 

FOR PLAN _ 1 RATIO_ 1 00 
RCP9 - CP~ MANE .43 88.20 215.76 1.82 5.00 86.53 21 5 . 00 1.82 

FOR PLAN - 1 RATIO_ . 60 
RCP9~CP~ MANE .49 41.32 216 I~ ... 5.00 41.28 220.00 ... 

CONTINUI1'Y S\.OOI.1IRY (AC~I'1") INFl.oQW_ .2889E.01 EXCESS_ .OOOOE<OO otrrFLOW_ .2889£.01 B1ISIN STORAG£_ .3050£-06 PERCENT ERROR_ .0 

FOR PLAN _ 1 RATIO_ .58 
RCP9~CP~ MANE .50 39. 15 220 28 . 00 5.00 39 . 15 220.00 . 00 

CONTINUITY S~Y (AC~IT) INFLOW_ . 2735E. 01 EXCESS_ . 0000EoOO OUTFLOW_ .2735£* 01 BASIN STORAGE_ .3190£-06 PERCEHi' ERROR_ . 0 

FOR PLAN _ 1 RATIO. 1 . 00 
RCPl~CP2 IQ.NE 1.40 25 . 01 212 57 1.68 5.00 24 . 19 215.00 1.611 

CONT INUI1'Y S!.OOQ.RY (AC-IT) INFLOW_ .1472£* 01 EXCESS_ . OOOOE. OO OUT FLOW_ .1478£001 ao.SIN STORAGE_ .1971E-06 PERCEHi' ERROR_ -.4 

FOR PLAN _ 1 RATIO. .60 
RCP1 ~CP2 IQ.NE 1.83 11 . 24 214 86 5 . 00 11 . 22 215.00 . " 

CCm"INUI1'Y S\JY.M1IRY (AC-IT) INI'UlWa . 6495£000 EXCESS_ . OOOOE_OO OUTFLOW_ . 6514E*00 B1ISIN STORAGE_ . 2695E-06 PERCEHi' ERROR_ -.3 

FOR PLAN - 1 RATIO_ . S8 
RCP1 ~CP2 MANE 1 .82 10 . 72 214 12 5.00 10 . 59 215.00 . >0 

CCIfl' INUITY SUMMARY (AC-IT) rNFWW' . 6118E*00 EXCESS_ . OOOOE.OO OUTFLOWz . 6142EoOO BASIN STORAGE_ . 1771£-06 PERCEHi' ERROR_ - .4 

FOR Pr..AN _ 1 RATIO_ 1.00 
RCP2-CP - MANE .25 119 . 25 215 41 1.65 5.00 lIB.57 215.00 1.65 

CCIfl'INUITY SUMMARY (AC-IT) INFLOW _ .7768£*01 EXCESS_ .OOOOE*OO OUTFLOW_ .7768E*01 BASIN STORAGE_ .8974E-07 PERCENT ERROR_ .0 

FOR P\.o\N _ 1 P.-TI(\o. .60 
RCP2-CP- MANE .29 53 . 80 215 . 59 .n 5.00 53.11 215.00 .n 

COm-INUIT"f SUMMARY (AC-IT ) rNFLOW' . 3399£*01 EXCESS _ . OOOOE<OO OUTFLOW_ .3399EoOl BASIN STORAGE_ .<;l8BE-07 PERCEHi' £RROR_ . 0 

FOR Pr..AN _ 1 RATIO. . S8 
RCP2-CP - MANE .34 50.63 215 .67 5.00 215.00 ." 

CCm-lNUI TY SI.OOI.1IRY (AC-IT) INFLOW_ .3201£.01 EXCESS' .0000£*00 OUTFr.QWa .3201E*01 ~IN STORAGE_ .8963E-07 PERCENT ERROR_ . 0 

FOR PLAN _ 1 RATIO_ 1.00 



RCP3 - CP4 w.NE 120.24 215. '14 1.65 5.00 117.64 215.00 1.66 

FOR PLAN _ I RATIO_ .60 
RCP3-CP4 MANE .72 53.97 216.5'1 .n 5.00 51.67 215.00 .n 

CONTlNUI'T"t SlJMIo'.ARY I1.C - I'"I") INFUlW_ .3490E*01 EXCESS • . OOOOE*OO OUTFLOW _ .3493E*OI BASrN STORAGE- .4528E-06 PERCENT ERROR_ -.1 

FOR PLAN _ 1 RATIO_ .58 
RCP3-CF4 MANE .79 50.57 216.98 ." 5.00 48.54 215.00 

COm"INUITY S1.IMMARY I1.C-I'"I") INFLOW_ .3287£*01 EXCESS_ .OOOOE*OO OUTFLOW_ .3290E*01 &.O.SIN STORAG£_ .4212£-06 PERCENT ERROR_ -.1 

FOR PLAN _ 1 RATIO_ 1.00 
RDVPIPE M.I\NE 1.04 67.24 226.83 -1.00 5.00 66.7'1 230.00 - 1.00 

FOR Pt.AN _ I RATIO_ .60 
RDVPIPE KANE 1.18 38 . 60 -1.00 5.00 39.25 230.00 -1.00 

FOR PLAN _ 1 RATIO_ .59 
RDVPIP£ MANE 1.15 36.67 232.60 -1.00 5.00 36.35 230.00 -1 .00 

FOR PLAN _ 1 RATIO. 1 00 
RT - S14 MAh""E 1.36 3.3'1 218 69 1.64 5.00 3.37 220.00 1.63 

({lNTIl»"UI'T"t SUMMARY (1.C-I'"I") INFLOW _ .2438E*00 EXCESS _ OOOOE_OO OU'rFLCW_ .2442£_00 MSIN STORAG£z .7570£-08 PERCENT ERROR_ -.2 

FOil PLAN • 1 RATl.O. 60 
RT - S14 MAN£ 1. 71 1.51 223.43 .n 5.00 1.50 220.00 .n 

({lNTlNU''T"t SUMMARY (1.C-I'"I") INFLOW_ .1061£*00 EXCESS _ .OOOOE*OO OU'rFLCW_ .1063E_00 BA.'HN STORAG£- .7638£-08 PERCPn" ERROR_ -.2 

FOR PLAN • 1 RATIO_ .58 
RT- S14 M.I\NE 1. 76 1.42 222.80 ." <; .00 1.41 220.00 

({ltn"INU.TY SlJMIo'.ARY (1.C-I'"I") INFLOW • . 99?!1E- Ol EXCESS _ .OOOOE*OO OUTFLOW_ .9993£- 01 MSlN STORAGE_ .5886E-08 PERCENT ERROR_ -.1 

FOR PLAN • 1 RATIO_ 1.00 
11'1'-14 MAN£ .37 27.93 210.77 1.91 <; .00 27.32 210.00 1.91 

CONTlNUITY SUMMARY I1.C-M") INFLOW_ .1720E*01 EXCESS_ .OOOOE*OO OUTFLOW_ .1721£_01 MSIN STORAGE _ .7751£-08 PERCENI" ERROR_ .0 

FOR PLAN _ I RATIOz .60 
11'1'-14 MANE .42 13 .81 211 01 .n 5.00 13 .40 210.00 .n 

CONTINUITY S~.ARY I1.C-I'"I") INFLOW_ .8203£*00 EXCESS • • OOOOE*OO ovrFLOW- .8205E_00 MSIN STORAGE_ .6549E-08 PERCENT ERROR_ .0 

FOR PLAN _ I RATIO_ .58 
11'1'-14 MANE .n 13 .17 210.75 ." 5.00 12.73 210.00 ." 

COm"INUlTY SUMMARY I1.C-FT) INFLOWz .7778£*00 EXCESS_ .0000£*00 OIlI"FLOW_ .7780E_00 MSIN STORAGE _ .6560E-08 PERCENT ERROR_ .0 

FOR PLAN _ I RATIO_ 1.00 
RT-15 MANE .)6 49.16 210.62 1.93 5.00 48.56 210.00 1. 94 

CONl"INUITY SUMMARY I1.C-FT) INFLOW_ .2959£*01 EXCESS_ .0000<:*00 OIlI"FLOW_ .2959£_01 MSIN STORAGE_ .9128<:-08 PERCENT ERROR_ .0 

FOR PLAN _ 1 RAT I O_ .60 
RT-15 MANE .35 24.51 210.82 5.00 24.04 210.00 .OJ 

CONtiNUITY SUMMARY I1.C-FT) INFLOW_ .HI9£*01 EXCESS _ .0000<:*00 ovrFLOW_ .1420E_OI MSIN STORAGE_ .8611£-08 PERCENt" ERROR_ .0 

FOR PLAN _ 1 RATIO_ .5B 
11'1'-15 MANE .35 23.31 210.84 ." 5 .00 22.8S 210.00 ." 

COm"INUITY SUMMARY I1.C-FT) INFLOW_ .1347E*01 EXCESS_ .0000<:_00 0\n"f'l,(M_ .1347£.01 BASIN STORAGE~ .84 21£-08 PERCENT ER.ROR* .0 

FOR PLAN • I RAT'O. 1.00 
RT- 16 MAN£ .S3 60.94 211 13 1. 94 s.OO 58.94 210.00 1.9S 

CONTINUI'T"t SUMMARY I1.C - FT) INFLOW • . 3645E*01 EXCESS_ .0000£*00 OIlI"FLOW_ .3647E.Ol MSlN STORAG£_ .3120£- 07 PERCENT ERROR _ -.1 

FOR PLAN _ 1 RAT I O_ .60 
RT-l6 MANE .65 30.36 211 36 5.00 28.'10 210.00 .OJ 

COIn"INUITY SUMMARY (1.C-I'"I") INFLOW _ _ 1751E*01 EXCESS_ .OOOOE_OO OUTFLOW_ .1752£+01 MSIN STORAGE_ . )]74E-07 PERCENI" ERROR_ - .1 

FOR PLAN - 1 RATIO. .58 
11'1' - 16 !'.AN£ .62 28.82 211 .06 ." 5.00 27 . 44 210.00 ." 

CONTINUI'T"t SUMMARY (AC - FT) INFLOW _ .1661E_Ol EXCESS_ .OOOOE*OO OUTFLOW_ .1663£*01 MSIN STORAGE_ .3305E-07 PERCPn" ERROR- -.1 



. , . NORMAL END OF HEC-l • • • 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

NOMOGRAPH - INLET CONTROL ELLIPTICAL PIPE 

,-151 • 91 

~ 13e • IT 

I- IZI • 17 

I- 113. n 

loe ••• 

98 •• 3 

91_ ~e 

I- 30.,9 

L 23. ,. 

2000 

~'OOO 
I- 800 
f-

800 

1-. 

1-3 

1-2 

f-

L 1.0 

REFERENCE: 

'" 'II 

'" 

[XAIIPLE ,I .. : .,. .. 4'· 
0.)00 ch 

~ . 
t.1 

U 

.0 .. t ••• 

... "..., 
11 .1 
1 .1 .... 

WRC 
ENGINEERING 

USDOT, FHWA, HDS No.5, 1985 

(2 ) 
(.3) 

,-4.0 

( I ) r4.0 

~ 

I- 1.0 -1.0 

I- .9 

L. .8 I- .8 

I- .7 I- .7 

f- .6 f- .8 

- .5 r- .5 

L. .4 

FIGURE 1006 



Equalizer Basin 

El I AREA (ft2) AREA ac-ft) 42' ' FLOW (cfs) , (cfs) TOTAl ~ 
0 0 

1745,00 3480 O. 0 0 
1746.00 30510 O. 18 0 18 
1747.00 34005 0.78 42 42 
1747.75 36890 0.85 59 0 59 
1748.00 37850 0.87 64 10 74 
1748.50 42210 0.97 73 53 126 

NOTE: 1) Areas were determined by using AutoCAD 
2) The flow through the 42" elliptical pipe was calculated using the nomograph. See attached nomograph. 
3) The flow overtopping the equalizer basin was calculated using the weir equation. See attached calculations. 



Subject: 1/2" fJ(,p-b{~ Kef? 0.+ Ef;ut<f;tP ~ .... ;n 

:==O\"l1{lle Ce.O c u\ o;\i Dt\o;., 

o I 
c..'1:)\NI'\ 0 17'1 l. z;~ f+ 

14' 

.Tn' ~ 11~~. 50 fl.. 

H W = 17'18. '5 - n 1/1/. 5;.. 'I .f>.+ 

(~) D", 11. = 2.8:'~ 

tNJ _ '/.0 ""~ _ /. 'II 
D - 2.83'r+ -

COMPo By: ____ _ 

CHK.By: ____ _ 

DATE: _____ _ 

SHEET NO.: ___ _ 

JOB NO.: ____ _ 

'Plot (,'11 on !lomOU'(Ofh -\0 ~ +low --fh/'b~1-\ e.\\ip11ccJL i';~e. 
•• Flo~ f\1I'bU~ eJltpi1'cuQ pipe at ele..o."ht>n. 17'1\3So i ~ 13 c....f!. 

Wlt.'( ~U9--h\)~ 

Q., CUrl,. 

Q..~ 2.1 (30ft")( 171g.'SD -17t.t7.7S/'k-· 53 c.:~ 

To+al -tlow leav;()~ e1;u<'lJ'"!ev tusl"'- 0+ eleva.-no-n. nqe,50: 
Q1mAL ~ 73 c..f'.s + 53 dS • I~ e:t3 



Detention Basin 

ELEVATION HEIGHT (It) AREA (lt2) VOLUME (lt3) VOLUME (acre-It) CUMMULATIVE VOLUME (acre/It) OUTFLOW (11315) 
1725.25 0.0 0 0 0.00 0.00 0 
1726.00 0 .75 9360 351 0 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 11 2360 109025 2 .50 15.95 49 

Note: 1) Areas were determined by using AutoCAD 

2) The outf low was calculated by using the orifice equation. See attached calculations. 



COMPo By: ____ _ 

CHK.By: ____ _ 

DATE: _____ _ 

Subject: De.-kD1"iM fu",(\ Ou.1: leA- SHEET NO.: ___ _ 

25" 

-Trw: 1725.2/ 

JOB NO.: ____ _ 

Cm4e.(" 8ev of 25" oy;~(.e ~ 

1725.21 T n"J = 1724;1.2S"' 
12 

'Sax't\p\e. C:J.cu.1trlion _~! __ Df~~c.e <::>u.t\e.\

Wo.'-\e{ ~l1(fa.c..e LIe" := /72.B 

Q: O.~\ (1i"X/.Ol\2~yJZ(;S2.2)(Il2'O-Il2(o . ~)' "" 22.08 c4S 



Friction Method 

Solve For 

n ut Data 

Channel Slope 

Discharge 

tion 

Section Definitions 

Station (ft 

Roughness Segment Definitions 

Start Station 

Worksheet for OND8 channel 

Manning Formula 

Normal Depth 

0+00 

0+09 

0+19 

0+25 

0+36 

0+46 

0.40000 % 

33.00 ft'!s 

Elevation (ft) 

Endin Station 

3.00 

0 .00 

0 .00 

1.52 

1.65 

3.00 

Reu hness Coefficient 

(0+00, 3.00) (0+46, 3.00) 0 .025 

E esults 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

10/4120063:02:24 PM 

0.87 ft 

0.00 to 3.00 ft 

11 .20 ft, 

16.12 ft 

15.87 ft 

0 .87 ft 

0 .65 ft 

0.01133 ftlft 

2.95 ftls 

0.14 ft 

1.00 ft 

0 .62 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01 .066.00} 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2 



Res::::;ul:z::ts~_ 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF OutRut Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

10/4/2006 3:02:24 PM 

Worksheet for OND8 channel 

Subcritical 

0.00 ft 

0.00 ft 

o 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

0.87 ft 

0.65 ft 

0.00400 ftIft 

0.01133 ftlft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2 



Pro'ect Description 

Friction Method 

Solve For 

n ut Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section for OND8 channel 

Manning Formula 

Normal Depth 

0.40000 % 

0.87 ft 

33.00 W/s 

Cross Section Im~a~g~e~:" _________ ~ _______________ .. 

i 
~ 

3.20 
3.00 
2.60 
2.60 
2.40 

. ·:-:1 ~~:·:~~~:·~:::r~~:·:~::···~~~:Y· :··-~ .. ··:-~~t- .... w •• 

-+- ... __ .. _ ... 1-__ .. _ ... _-_. ! ... - , .. - i 
"'---"'H···f---···- ... _-_ .. j., .. " .--... ...-.~-.. 

; j ! " .. --_ ... _.,,! .. _. .._-_ .. , .. - . 
2.20 
2.00 

•••••••••• __ ><~,,<o ......... ~_ •• _,m ___ .... -!- ... 

....... _-). ' -;' -' . 
1 .80 
1 .60 , 

.-.' .. -
1 .40 

. 
.. ......... 1. 

1 .20 
1 .00 
0 .80 
0 .60 

i ." .... " ........ '1' 
............. " ... j" .......... . , 

'j'" 

0.40 ........... , 
0 .20 

.'.,,.", -j.. , 
· ... _ .... i ......... _u .......... + ........ ,-._ ... _ .. 

i ....... l-. 
0.00 ... -f.--- ....... _.,! .... _- , 

-O·~+oo' " 0+1 0' '0+20" '0+30' 

= 

Station 

,Gno.fI(\e\ yo..'fu \e~~ '::: 

'l('..,\Od, 
-:: (8Dl.5 i;(()j \ m~\ 

I A uo~c...J 
= 13.5 lYIiv\ 

-tover[ano '<. Cak U lakd ~m ~(X c{ ~M 4 = V~ 1\1\1\ 

13S + \."1 -=- \5.1..\ l'rIm . . D. \5 hn 
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OND1 

OFFD1 

HR1 

• CP-1 

• 

LEGEND 

ONSITE BASIN BOUNDARY 

OFFSITE BASIN BOUNDARY 

REFERENCED BASIN BOUNDARY 

ONSITE BASIN LABEL 

OFFSITE BASIN LABEL 

REFERENCED BASIN LABEL 

HEC- l COMBINATION POINT 

DISCHARGE POINT 

----<~_ FLOW DIREcnON 

REFERENCED BASIN BOUNDARY 

--- EXISnNG LANDFILL BOUNDARY 

NOTES 

• ADDENDUM /11 TO THE TECHNICAL DRAINAGE STUDY FOR 
HENDERSON COMMERCE CENTER TWO (FORMERLY KNOWN AS 
HARSCH)" PREPARED BY PBS&J (FEBRUARY 2003) WAS USED 
FOR REFERENCED BASINS 

BASINID AREA (ac) c'oo (ets) c,. (efs) 

ONDl 0,94 3 1 
0ND2 3.70 8 4 
0ND3 1,38 4 2 
0N04 11 ,67 27 13 
()11[)5 5.03 12 6 
ON06 9.90 23 11 
OND? 5.87 16 8 
0ND6 14.26 33 16 

0ND9 1.06 3 2 
OND10 4.28 10 5 

ONDll 9.60 24 12 
OND12 2.77 8 4 
OND13 4.70 12 6 
OND14 11 .12 31 15 
OND15 21.47 57 28 
DETHJ 5.14 16 8 
0FFD1 42.20 87 39 
0FFD2 9.63 23 10 
0FFD3 16.40 35 16 
0FFD4 7.61 19 9 
0FFD5 5.11 13 6 
CP-l NA 25 11 
CP-2 NA 120 54 
CP-3 NA 121 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-l0 NA 127 60 
CP-l0A NA 92 43 

CP-ll NA 39 15 
C18 NA 126 68 

C18B NA 136 74 

GRAPHIC SCALE 
150 300 600 1200 

~~_I~I--I~~~I 

511963.19 

(IN FEET) 
1 Inch = 300 ft. 

OCTOBER 2006 

FIGURE 6 
DEVELOPED CONDITION 
DRAINAGE MAP 

TECHNICAL DRAINAGE STUDY FOR EASTSIDE LANDFILL 

2270 CotpOI'ate Circle 
$lJte 100 
Henderson, Nevada 69074-6382 
Teiephoue. 702/263-7275 
Fax: 702/263-7200 

ENGINEfRJN(; PlANi'ING· SURVEYING CONSTRUCTION SERVICES 
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Curve Number Calculations Inser! Delete 

Exismg Condition Hydrology 

Blsln Name Soil Type Hydrologic Group LandU .. 
Compo_JUt 

CU""INo. "" 01 Compo.llion CUIVe No. 

ONEXI '" O,,",, 100%80 %C O%O Western D(l$M Urban Alea Nalural Oesert l.armca . n .oo ,,% ,,% 35.42 35 .• 2 

'" O %A O %B l00 %C O%O Westem O(!Sef1 Urban IvIJa Nalural Oaw<! Land 8500 « % ""' 3 7.40 "." --

'" 0 ",", 0%8100 %(; 0 %0 lndustr81 (72% krop) 91 .00 H"' ,- 9.10 81.92 81 .9 

ONEX2 '" O%A O%81()()%cO%O Western Oesen Urban Area· NaIur3I Desert landsea . 8500 "" ,,% 61.20 '"'' 
'" O%.A O%SI00%CO %O indllSlr1;lI (72"4 Imp) 91 .00 ,,% ,- 25.48 "" "., 

ONEX3 '" 0 %A O%8100%(;O %O Industill (72% Imp) 91 .00 ,- ,- 91 .00 91 .00 91.0 

ONEX4 '" O%AO%B l 00 %C O%O Western Desert Urban Area • Natunll Desert Landsca \inn 85.00 ,,% ,,% 51 .85 51.85 

'" O%A O%Bl00 %C O%O Industml (72% Imp) 91 .00 39% ,- 35.49 87.34 ,,, 
ONEXS '" 0 """ 0%8100%(;0%0 Induslrial (72% Imp) 91 .00 ,- ,- 91.00 91.00 91.0 

OFFEXI '" O%AlOO%SO%CD'iW Weslem Oeser! Urban Atea NaturalOese<1landscaninn n .oo "" "" 70.Sot 70.S. 

'" O%AO%SI00%CO%[) WlI$lam Oese<1 Urban Alea NalUral Dase<'! LandscapD;j 85.00 '" ,- , ... " .. no 

OFFEX2 '" O %A l00%BO %C O%O Weslem D8Sef1 Urban Area· Natural De5e!1 Landscaninn "00 ,,% ,,% 62.37 6237 --

'" 0,,",,0%8100%(;0%0 West9m De!eI1 Urban Ivea Natural Desert Landscaping 85.00 '''' ,- 16.15 78.52 78.5 

OFFEX3 '" 0,,",100 %8 0%(:0%0 Weslern Desert Urban Aroo • Natural Desert land!oCiloina 77.00 "" "" 28 .• 9 28 .• 9 --

'" 0,,",0%8 100%(:0%0 Western Desert Urban Area • Natural Desert land!oCil~ 8500 "'% ,- "'." "." '" 
OFFEX4 '" 0 ,,", 0%8100 %(: 0%0 Wesrem Desert Urban Area • Natural Desert LBndseaplf'lQ 8500 ,- ,- 85.00 " .00 85' 

OFFEX5 '" 0 ,,", 0%8100 %C O%O Wes1em Desert Urban Area • NalUflll Desert LBndsea~ 85.00 ,- ,- 8500 85.00 '" 



Curve Number Calculations Insert Delete 

" "m , t te' Condifon Hydro! '<JY 
Composite 

Basin Name Soil Type HydrologIc Group Land Use Curve No. "" 01 Composition Curve No. 

ONol 187 O%Al00%80%CO%D Industrial (72% Imp) 88.00 8'" .. 
187 O%A l00%80%CO%D Nel'r'ly Graded Areas (Pervious Areas Only, No Vegetation) 86.00 15% 87.7 

ONo. 187 O%A 100%60%<:0%0 Industrial (72% Imp) 88.00 87% .. 

187 O%Al00%BO%CO%O Newty Gracled Areas (Pervious Areas Only, No Vegetation) 66.00 13% 87.7 

ON03 187 O%A l00%BO%CO%O Industrial (72% Imp) 88.00 ,,% .. 

187 O%A 100%80%<:0%0 Impervious Area- Paved Parking Lots, Roofs. Driveways etc. 98.00 6% 88.6 

ON04 187 O%Al00%BO%CO%D Industrial (72"to Imp) 88.00 42% .. 

615 o %A 0 %8100 'roC 0 %0 Industrial (72% Imp) 91.00 58% 89.7 

ON05 815 O%AO%B l00%CO%D Industrial (72% Imp) 91.00 100% 91.0 

ON08 815 O %AO%B lOO%CO%D Industrial (72% Imp) 91.00 '2% 

815 O%AO%B l00%CO%D Newty Graded Areas (Pervious Areas Only. No Vegetalior» 91.00 8% 91.0 

ON07 187 O%AlOO%BO%CO%D Industrial (72% Imp) 88.00 19% .. 

815 Q%AO%Bl00%CO%O Industrial (72% Imp) 91.00 76% .. 

615 o %A 0 %B 100 %C 0 %0 Impervious Alea- Paved Parking Lots, RoofS, Driveways etc. 98.00 6% 90.8 

ON08 187 O%A l00%BO%CO%D Industrial (72% Imp) 88.00 21% .. 

187 O%A IOO%80%CO%D Newty Graded Areas (Pervious Areas Only, No Veoetatioo) 86.00 1% .. 

615 O%AO%8 100%<:0%0 Industrial (72% Imp) 91.00 75% .. 

615 0%AO%8100%(:0%0 Newty Graclecl Areas (Pervious Areas Only. No Vegetation) 91.00 3% 90.3 

ONDO 615 0%AO%81oo%<:0%0 Industrial (72% Imp) 91.00 100% 91.0 

DNOIO 615 0%AO%8100%CO%O Industrial (72% Imp) 91.00 95% .. 

615 o %A 0 %8100 %C 0 %0 Newty Gracled Aleas (Pervious Aleas Only. No Vegetation) 91.00 5% 91.0 

ONDI! 615 O%AO%B lOO%CO %O Industrial (72% Imp) 91.00 100% 91.0 

DN012 615 O%AO%B 100%(:0%0 Industrial (72% Imp) 91.00 95" .. 

615 O%AO%B l00%CO %D Impervious Area· Paved Parking lots. Roo/s, Dfiveways e\(:. 98.00 5% 91.4 

ONOl3 615 O%AO%B l00%CO %D Industrial (72% Imp) 91,00 96% .. 

615 O%AO%BIOO"loCO%D Newty Graded AJeas (Pervious Aleas Only. No Vegelalion) 91.00 4% 91,0 

ON014 615 0%AO%6100%GO%D Industrial (72% Imp) 91,00 100% 91.0 

OND1S 615 O%AO%B l00%CO %D Industrial (72% Imp) 91,00 '7% 

615 O%AO%B tOO%CO%D Newly Graded Afeas (Pervious Afeas Only, No Vegetation) 91.00 3% 91.0 

DETPD 615 O%AO%Bl00%CO%D Industrial (72% Imp) 91.00 31% .. 

615 O%AO%Bl00%CO%D Impervious Afea· Paved Parlting LOIS, Roo's, Dfiveways etc. 98.00 5% .. 
615 O%AO%Bl00%CO%D Newly Graded Afeas (Pervious Afeas Only, No Vegetation) 91.00 64% 91.4 

OFFEXI 187 O%Al00%BO%CO%D Western Deser1 Urban Afea· Natural Deser1 Landscaping n.oo 92% .. 

615 O%AO%B tOO%CO%D Western Desert Urban Afea· Natural Desert Landscaping 85.00 8% n.6 

OFFEX2 187 O%Al00%BO%CO%D Western Desert Urban Afea· Natural Deser1 Landscaping 77.00 81% .. 

615 O%AO%Bl00%CO%D Western Desert Urban Afea· Nalural Deser1 Landscaping 85.00 19% 76.5 

OFFEX3 187 O%Al00%BO%CO%D Western Deser1 Urban Area· Natural Desert Landscaping n.oo 37% .. 

615 O%AO%Bl00%CO%D Western Deser1 Urban Area . Natural Deser1 Landscaping 85.00 63% 82.0 

OFFEX4 615 O%AO%Bl00%CO%D Western Deser1 Urban Area· Natural Deser1 Landscaping 85,00 100% 85.0 

OFFEXS 615 O%AO%B tOO%CO%D Western Deser1 Urban Area . Naturat Deser1 Landscaping 85.00 100% 85.0 



Curve Number Calculations Insert Delete 

Developed Coodition Hydfology 

Composite 
Bu io Name Soil Type Hydrologic Group Land Uu Corve No. ,. of Composition Curve NO. 

ONOI 18' o %A 100 %B 0 %C 0 %0 Industrial (72% Imp) 68.00 85% --

18' o %A 100 %B 0 %C 0 %0 Newly Graded Areas (PefVioos Areas Only. No Vegetation) 66.00 15% 87.7 

ONOl ,,, O%A 100%60%(;0%0 Industrial (72% Imp) 88.00 '7% --

18' o %A tOO %6 0 %C 0 %0 Newty Graded Areas (Pervious Afeas Only. No Vegetation) 86.00 "'" 67.7 

ONOO 18' 0%,6. lOO%BO%CO%D Industrial (72% Imp) 88.00 94% --

18' O%A IOO %BO%CO%D ImperviOus Area- Paved Parking LOIS, Roo's, Driveways etc. 98.00 '" 68' 

ON'" 18' 0%,6. l00%BO%CO%D Indoslrial (72% Imp) 88.00 ,,% --

'15 O%AO%Bl00%CO%D INluslrial (72% Imp) 91.00 58% 89.7 

ON05 '15 O%AO%8 lOO%CO%D Induslrial (72% Imp) 91.00 '00% 91 .0 

ON06 '15 O%AO%B lOO %CO%D Induslrial (72% Imp) 91.00 ,,% _. 

'15 0%AO%6100"loCO%D Newty Graded Areas (Pervious Areas Only. No Vegelation) 91.00 ,% 91.0 

ON07 18' O%AlOO%BO%CO%D Industrial (72% Imp) 88.00 ,'" -

'15 0%AO%6 HlO%CO%D Industrial (72% Imp) 91.00 78% --

'l5 O%AO%B l00%CO%D Impervious Area- Paved Parking Lots. Roofs. OrivH/ays etc. 98.00 ,% 90.' 

OND8 18' O%Al00%BO%CO%O Industriat (72% Imp) 88.00 2l % --

18' O%A l00%BO%CO%D Newly Graded Areas (Pervious Areas only, No Vegetation) ".00 ,% --

'l5 0%AO%6100%CO%0 Industrial (72% Imp) 91.00 75% --

'15 O%AO%B l00%CO%O Newly Graded Aleas (Pervious Areas only, No Vegetalion) 91.00 3% 90.' 

ON09 'l5 0%A0%6100%CO%0 Industrial (72% Imp) 91.00 '00% 91.0 

ONOt O 'l5 O%A0%6100%CO%0 Industrial (72% Imp) 91.00 ,,% --
615 O%AO%Bl00%CO%O Newly Graded Areas (Pervious Areas only, No Vegetalion) 91.00 5% 91.0 

ONOII 'l5 O%AO%B 100%(;0%0 Industrial (72% Imp) 91.00 '00% 91.0 

ON012 'l5 O%AO%Bl00%CO%O Industrial (72% Imp) 91.00 95% --

615 O%AO%Bl00%CO%O Impervious Area· Pave(! Parking Lots. AooIs. Driveways etc. 98.00 5% 91.4 

ONOl3 615 O%AO%BlOO%CO%O Industrial (72% Imp) 91.00 '''' --

'l5 O%AO%61oo%CO%O Newly Graded Aleas (Pervious Aleas only, No Vegetation) 91.00 4% 91.0 

OND14 615 O%AO%Bl00%CO%O Industrial (72% Imp) 91.00 '00% 91.0 

ONDIS 615 O%AO%Bloo"ioCO%O Industrial (72% Imp) 91.00 ' 7% --

'l5 0%AO%6100%CO%O Newly Graded Aleas (pervious Areas only, No Vegetation) 91.00 3% 91.0 

OETPO 'l5 0%AO%61OO%CO%O Industrial (72% Imp) 91 .00 ,,% 
615 O%AO%B l00%CO%O Impervious Area- Pave(! Parking Lots. Roofs. Driveways etc. 98.00 5% --

615 0%AO%61OO%CO%O Newly Graded Aleas (Pervious Areas only, No Vegetation) 91.00 ,,% 91.4 

OFFDI 18' O%Al00%BO%CO%O Industrial (72% Imp) 88.00 '2% --

'l5 O%AO%B l00%CO%D Industrial (72% Imp) 91.00 ,% 88.2 

OFFD2 ,,, 0%Al00%60%CO%D Industrial (72% Imp) 88.00 ,,% --

'l5 O%AO%B l00%CO%D Indusllial (72% Imp) 91.00 '''' 88.' 

OFFD3 ,,, 0%14. l00%60%CO%D If'ldusllial (72% Imp) 88.00 '7% -

'l5 O%AO%B l00%CO%O Industrial (72% Imp) 91.00 "'" 69.9 

OFF04 'l5 o %A 0 %B 100 %C 0 %0 Inclustrial (72% Imp) 91.00 '00% 91.0 

DFFD5 'l5 o %A 0 "loB 100 %C 0 %0 Industrial (72% Imp) 91.00 '00% 91.0 



Rainfall Methodology 

A. Point Rainfall 

According to Figure 513 of the Criteria Manual the site is located outside the McCarran 
Rainfall area. The 100-year, 6-hour rainfall depth duration frequency values for areas 
located outside the McCarran Airport Rainfall area were obtained from Figure 506 of the 
Criteria Manual. According to Figure 506, the rainfall depth for the 100-year 6-hour 
event is 1.95 inches. This value was adjusted according to Table 501 by 1.43, for a 100-
year recurrence interval. The adjusted rainfall depth is 2.79 inches and was calculated as 
follows: (1.95)(1.43) = 2.79 inches. According to Figure 503, the rainfall depth for the 
lO-year 6-hour event is 1.35 inches. This value was adjusted according to Table 501 by 
1.24, for a lO-year recurrence interval. The adjusted rainfall depth is 1.67 inches and is 
calculated as follows: (1.35)(1.24) = 1.67 inches. 

The HEC-I multi-ratio option (HEC 1990) was used to model the lO-year and 100-year 
design storms in the HEC-l input file. The HEC- I JR card was used to specify the ratio 
by which to multiply the 100-year precipitation values (point rainfall). The 10-year and 
100-year ratios are 0.60 and 1.00, respectively (see calculation for lO-year ratio included 
in this appendix). 

B. Storm Distribution 

Table 503 in the Criteria Manual specifies that the 6-hour storm distribution, SDN 3 
should be used for drainage areas less than eight square miles. 

Runoff Methodology 

A. Lag Time 

The Criteria Manual's Standard Form 4 was completed to determine the time of 
concentration for each drainage basin. For all basins which comprise less than 1 square 
mile, the time of concentration was calculated as follows: 

Tc = T; + T, 

Where: Tc = Time of Concentration 
Ti = Initial, inlet or overland flow time 
Tt = Travel time in the ditch, gutter, etc. 

The time of concentration is the sum of the initial flow time, T; and the travel time, T,. 
The minimum Tc recommended for non-urban watersheds is 10 minutes and 5 minute 
minimum for urban watersheds. 

Initial flow time was calculated as follows : 



Ti = 1.8(1.1 _ K)Loll2/SI/3 

Where: Ti = Initial overland flow time (in minutes) 
K = 0.0132CN - 0.39 
CN = Curve Number 
Lo = Length of overland flow (maximum 500 feet) 
S = Average basin slope (in percent) 

The lag time was calculated as follows: 

T1ag = 0.6Tc (in hours) 

Travel time is calculated as follows: 

Where: 

Now, 

Where: 

T, = L./(60 V) 

T, = Travel time in the ditch, gutter, etc. (minutes) 
L. = Travel Length (feet) 
V = Average velocity of flow (ftls) 

V = CS I12 

C = 1.49/nR2I3 

R=AIP 

V= Average Velocity (fps) 
S = Average Slope (ftlftO 
n = Manning's Roughness Coefficient 
R = Hydraulic Radius (ft) 
P = Wetted perimeter 
A = Area of Flow (sq ft) 

Two sets of coefficients were determined, one for developed conditions (Urbanized 
Areas) and the other for undeveloped (Non-Urbanized Areas) conditions. The following 
coefficients shall be used for developed areas (Urbanized Areas). For the first developed 
conditions velocity (V 1), the appropriate coefficient (C = 20.2) represents street flow 
with n = 0.016 and a depth in the gutter of 0.3 feet. For the second developed conditions 
velocity (V2), the appropriate coefficient (C=30.6) represents curb height street flow. As 
may be noted, V2 is approximately equal to 1.5 times VI. Typically, drainage areas are 
delineated such that the channelized flow considered in the calculations of travel times is 
within streets and other minor water courses and does not include significant lengths of 
major improved floodway and channels in the travel distance for the time of 
concentration. 



The second set of coefficients shall be used in existing areas (Non-Urbanized Areas). For 
the first undeveloped conditions velocity (VI), the appropriate coefficient C = 14.8) 
represents wide channel flow with D = 0.25 feet and n = 0.04. For the second 
undeveloped conditions velocity (V2), the appropriate coefficient C = 29.4) represents 
wide channel flow with D = 0.7 feet and n = 0.04. The time of concentration for the first 
design point in an urbanized basin using this procedure should not exceed the time of 
concentration calculated using below equation, which was developed using rainfall/runoff 
data collected in urbanized regions. 

te= Ll180 + 10 (604) 

Where te = Time of Concentration at the First Design Point in an Urban Watershed (min) 

L = Watershed Length (ft) 

If the above equation results in a lesser time of concentration at the first design point and 
thus would govern in an urbanized watershed. For subsequent design points, the time of 
concentration is calculated by accumulating the travel times in downstream reaches. The 
minimum tc recommended for urbanized areas is 5 minutes. 

Subbasin OND8 time of concentration was adjusted because the velocities calculated by 
the above mentioned formulas did not accurately represent to channel velocity. A 
channel cross section for this basin is included in Appendix B-3. The velocity 
determined by using FlowMaster was 2.95ftls. The Standard Form 4 channel velocity 
was calculated to be 1.9 ft/s. By using the velocity calculated by Flowmaster, the time of 
concentration reduced to 15 minutes. Please refer to Appendix B-3 for the calculations 
for the time of concentration. 

B. Soils - Curve Number Determination 

Soils information, for the onsite and offsite drainage basins, was obtained from the Soil 
Conservation Service (SCS) Soil Survey of Las Vegas Valley Area, Nevada, 1985. The 
project site and offsite basin is depicted on a SCS survey map and is included in this 
appendix, see Figure B·4: Soil Map. The soil types were matched to the corresponding 
SCS Curve Number (CN) for use in the Standard Form 4 and the HEC-l analysis. The 
corresponding CN's for these soils are from Table 602 of the Criteria Manual. The onsite 
and offsite basins are composed of soil types #187 and #615 with a corresponding 
hydrologic group of Band C respectively. 

In developed condition, the proposed landfill was classified as industrial because the 
landfill is planned to have a type II layer on the top. Since industrial has an 
imperviousness of 72%, this was assumed to be an appropriate curve number. The curve 
numbers for industrial are more conservative than curve numbers for gravel which would 
represent the type II material. 



Imperviousness and newly graded curve numbers were also used to appropriately classify 
the designed drainage facilities around the landfill. 

C. Routing 

Routing in improved channels or storm drains were performed using the Kinematic 
method. Kinematic routing requires the following input parameters: roughness 
coefficient, base width, side slope, slope, and reach length. Kinematic routing was used 
for subbasins delineated by PBS&J within this TDS. 



• 

• 

• 

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

PRECIPITATION ADJUSTMENT RATIOS 

Recurrence Ratio to 
Interval NOAA Atlas 2 

2-year 1.00 

5-year 1.16 

10-year 1.24 

25-year 1.33 

50-year 1.39 

laO-year 1.43 

NOTE: 1. Mu l tiply the values obtained from the NOAA Atlas 2 by the above 
ratios to obtain the adjusted precipitation values. 

2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted 
by the above ratios. 

3. Tables 505 and 506 require no adjustments . 

WRC REFERENCE: 
ENGINEERING USACE, Los Angeles District, 1988 TABLE 501 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 
. 

• SIX-HOUR STORM DISTRIBUTIONS 
Percent of Percent of 

Total Storm Depth Total Storm Depth 
Storm Time Storm Time 
lin Minutes} SON3 SON4 SONS lin Minutes} SON3 SON4 SONS 

0 0.0 0.0 0.0 185 32.2 37.6 43.0 
5 2.0 2.0 2.0 190 35.2 41.5 47.7 
10 5.7 5.8 5.9 195 40.9 46.2 51.4 
15 7.0 7.5 8.0 200 49.9 53.0 56.1 
20 8.7 9.9 11 .0 205 59.0 61.0 63.0 
25 10.8 12.6 14.4 210 71 .0 71.0 71.0 
30 12.4 13.7 15.0 215 74.4 73.2 72.0 
35 13.0 14.5 16.0 220 78.1 75.6 73.1 
40 13.0 14.9 16.8 225 81 .2 78.2 75.2 
45 13.0 15.1 17.1 230 . 81 .9 79.9 77.9 
50 13.0 15.5 18.0 235 83.5 81 .3 79.0 
55 13.0 15.6 18.2 240 85.1 82.3 79.5 
60 13.0 15.9 18.7 245 85.6 83.0 80.4 
65 13.3 16.2 19.0 250 86.0 83.5 81.0 
70 14.0 16.9 19.7 255 86.8 84.4 82.0 
75 14.2 17.2 20.2 260 87.6 85.1 82.6 
80 14.8 17.9 21.0 265 88.8 86.4 84.0 
85 15.8 18.9 22.0 270 91 .0 88.5 85.9 

• 90 17.2 20.1 23.0 '275 92.6 90.8 88.9 
95 18.1 21 .1 24.1 280 93.7 92.4 91 .0 

100 19.0 22.0 25.0 285 95.0 94.4 93.8 
105 19.7 22.8 25.9 290 97.0 96.8 96.6 
110 19.9 23.2 26.5 295 97.6 97.3 97.0 
115 20.0 24.0 28.0 300 98.2 97.8 97.4 
120 20.1 24.6 29.0 305 98.5 98.2 97.9 
125 20.4 25.2 30.0 310 98.7 98.4 98.1 
130 21.4 26.0 30.5 315 98.9 98.6 98.3 
135 22.9 26.9 30.9 320 99.0 98.8 98.5 
140 24.1 27.6 31 .0 325 99.3 99.1 98.9 
145 24.9 28.3 31.7 330 99.3 99.2 99.0 
150 25.1 28.6 32.1 335 99.4 99.3 99.2 
155 25.6 29.2 32.7 340 99.5 99.4 99.3 
160 27.0 30.2 33.3 345 99.8 99.7 99.6 
165 27.8 31.2 34.6 350 99.8 99.8 99.7 
170 28.1 32.1 36.1 355 99.9 99.9 99.9 
175 28.3 33.2 38.1 360 100.0 100.0 100.0 
180 29.5 35.2 40.8 

Notes: 1. For drainage areas less than 8 square miles in size, use SON 3. 
2. For drainage areas greater than or equal to 8 square miles and less 

than 12 square miles in size, use SON 4. R."lslolf Dol. 

• 3 . For drainage areas greater than or equal to 12 square miles, use SON 5. 
4. A graphical representation of these values is presented on Figure 515. 

REFERENCE: 
TABLE 503 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

RAINFALL DEPTH-DURATION-FREQUENCY 
1 a-YEAR, 6-HOUR 

(DEPTHS IN TENTHS OF INCHES) 

\>roJe,-,'
LoG 0,:"\\ b '/'\ 

CIa > \, -:'5" 

No "'{\ ~:\\o ::. I. 2~ 

(I. 2 '\)( I. 3S") ~ I.lD 1" 

1777771 McCarran Airport rainfall 
WL.l area, See Figure 513. 

WRC REFERENCE: 

• on 

( 2. 

\ 20 

ENGINEERING NOAA ATLAS 2, VOLUME VII NEVADA, 1973 

N 

·H· 

FIGURE 503 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

• RAINFALL DEPTH-DURATION-FREQUENCY 

• 

• 

10Q-YEAR, 6-HOUR . 
(DEPTHS IN TENTHS OF INCHES) 

t777771 McCarran Airport rainfall 
I(L{f[,! areo. See Figure 513. 

WRC REFERENCE: 

'", 

ENGINEERING NOAA ATLAS 2. VOLUME VII NEVADA. 1973 

N 

~R'~'/S~itl"_-+DtlJ. 

FIGURE 506 



Vegas Valley Area, Nevada, Part of Clark County 

Thl, unit is used mainly as habitat for desert wildlife 
lor recreation. It is also used for urban development. 

TNa unit is well suited to the construction of dwellings. 
Ul\Iess the density of housing is too high, septic tank 
~lf'Dtlon fields normally function well on this unit. 

cen easily be constructed and maintained on 

main limitations for lawns and landscaping are the 
and pebbles throughout the soil. Topsoil is 
for best results when landscaping, particularly in 

used for lawns. Lawn grasses, shrubs, and trees 
not sensitive to lime-induced chlorosis are well 

to use in landscaping. Annual applications of iron 
reduce the effects of chlorosis. 

map unit is in capability subclass VIIs, 
~galled, and in horticultural group 2. 

~-4::.lllza very gravelly sandy loam, 2 to 8 
,Iopels. This very deep, well drained soil is on 

remnants. It formed in alluvium derived 

, ;~~~~,~I kinds of rock. 
II the surface layer is light brown very gravelly 

aoout 3 inches thick. The upper 13 inches of 
InllllrlvirlQ material is light brown very gravelly sandy 

lower part to a depth of 60 inches or more 
brown, stratified very gravelly coarse sand to very 
loamy sand. 

in this unit is about 5 percent Aztec soils on 
fan remnants. The percentage varies from one 

IIIMlabllil ty of the Caliza soil is moderately rapid. 
water capacity is very low. Effective rooting 

60 inches or more. Runoff is medium, and the 
Of water erosion is slight. The hazard of soil 
It moderate. This soil is subject to rare periods 

during prolonged, high-intensity storms. 
and depOSition are common along 

unli Is used mainly as habitat for desert wildlife 
rtcreation. It is also used for urban development. 

limitation for construction of dwellings is the 
01 flooding . 
• nd channels that have outlets for floodwater 

to protect onsite sewage disposal systems 
mllna. 
.... llrlo and deposition can be minimized and 

costs reduced by protecting roads from 

limitation for lawns and landscaping is the 
pebbles in the soil. Topsoil is needed for best 

landscaping, particularly in areas used for 
grasses, shrubs, and trees that are not 

lime-induced chlorosis are well suited to use 
... lIIna. Annual applications of iron chelates 

• ffElctS of chlorosis. 
unll Is in capability subclasses IVs, irrigated, 

nonlrrlgated. It is in horticultural group 2. 

21 

187-Callza extremely cobbly fine sandy loam, 2 to 
8 percent slopes. This very deep, well drained soil is on 
inset fan remnants. It formed in alluvium derived from 
various kinds of rock. 

Typically, about 85 percent of the surface is covered 
with a desert pavement of cobbles, stones, and pebbles. 
The surface layer is a light brown extremely cobbly fine 
sandy loam about 2 inches thick. The upper 12 inches of 
the underlying material is light brown and pink very 
gravelly sandy loam, and the lower part to a depth of 60 
inches or more is light brown and pink, stratified material 
that averages very gravelly loamy coarse sand. In some 
areas of similar included soils, the surface layer is 
extremely stony fine sandy loam. 
. Included in this unit are about 5 percent Arizo soils, 
flooded, in channels; 5 percent Pittman soils on 
erosional fan remnants; and 5 percent Aztec soils on 
erosional fan remnants. Included areas make up about 
15 percent of the total acreage. The percentage varies 
from one area to another. 

Permeability of this Caliza soil is moderately rapid. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. Runoff is medium, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate if the surface is disturbed. 

This unit is used mainly as habitat for desert wildlife 
and for recreation. It is also used for urban development. 

This unit is well suited to the construction of dwellings. 
Unless the density of housing is too high, septic tank 

absorption fields normally function well on this unit. 
Roads can easily be constructed and maintained on 

this unit. 
The main limitation for lawns and landscaping is the 

stones, cobbles, and pebbles on the surface and 
throughout the soil. Topsoil is needed for best results 
when landscaping, particularly in areas used for lawns. 
Lawn grasses, shrubs, and trees that are not sensitive to 
lime-induced chlorosis are well suited to use in 
landscaping. Annual applications of iron chelates reduce 
the effects of chlorosis. 

Intermittent streams form the drainageways in this unit. 
These drainageways are subject to rare or occasional 
periods of high-velocity flooding. Care should be taken 
during urbanization to accommodate the runoff from the 
drainageways. If drains become plugged during a major 
flood, accelerated erosion and damage to roads, 
buildings, and other structures can occur. 

This map unit is in capability subclass VIIs, 
nonirrigated, and in horticultural group 2. 

190-Dallan very gravelly fine sandy loam, 2 to 4 
percent slopes. This very deep, well drained soil is on 
fan skirts. It formed in alluvium derived dominantly from 
limestone and dolomite . 

Typically, 65 percent of the surface is covered with a 
weakly developed desert pavement of pebbles. The 
surface layer is light yellowish brown very gravelly fine 
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The main limitations for lawns and landscaping are the 
presence of pebbles throughout the soil and the very low 
available water capacity of the Weiser soil. Topsoil is 
needed for best results when landscaping, particularly in 
areas used for lawns. Frequent irrigation of lawns, 
gardens, and most other plantings is needed because of 
the limited available water capacity of the soil. Lawn 
grasses, shrubs, and trees that are not sensitive to lime
induced chlorosis are well suited to use in landscaping. 
Annual applications of iron chelates reduce the effects of 
chlorosis. 

Intermittent streams form the drainageways in this unit. 
These drainageways are subject to rare or occasional 
periods of high-velocity flooding. Care should be taken 
during urbanization to accommodate the runoff from the 
drainageways. If drains become plugged during a major 
flood, accelerated erosion and damage to roads, 
buildings, and other structures can occur. 

This map unit is in capability subclasses IVs, irrigated, 
and VIIs, nonirrigated. It is in horticultural group 2. 

545-Welser-Goodsprings complex, 2 to 4 percent 
slopes_ This map unit is on erosional fan remnants. 

This unit is 60 percent Weiser extremely gravelly fine 
sandy loam, 2 to 4 percent slopes, and 25 percent 
Goodsprings very gravelly fine sandy loam, 2 to 4 
percent slopes. The Weiser and Goodsprings soils are 
on summits and shoulders of the fan remnants. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are about 5 percent Las Vegas 
soils and 10 percent Skyhaven soils on relict alluvial 
flats. Included areas make up about 15 percent of the 
total acreage. The percentage varies from one area to 
another. 

The Weiser soil is very deep and well drained. It 
formed in alluvium derived dominantly from limestone 
and dolomite. Typically, 90 percent of the surface layer 
is covered with a desert pavement of pebbles. There is a 
dark desert varnish on the exposed surfaces of the rock 
fragments. The surface layer is light yellowish brown 
extremely gravelly fine sandy loam about 1 inch thick. 
The underlying material to a depth of 63 inches is light 
brown extremely gravelly fine sandy loam and very 
gravelly fine sandy loam, averaging extremely gravelly 
fine sandy loam. 

Permeability of the Weiser soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate if the desert pavement is disturbed. 

The Goodsprings soil is shallow and well drained. It 
formed in alluvium derived from various kinds of rock. 
Typically, 90 percent of the surface is covered with a 
desert pavement of pebbles. The surface layer is light 
brown very gravelly fine sandy loam about 5 inches 

Soil Survey 

thick. The upper 10 inches of the underlying material is 
pink gravelly fine sandy loam, the next 37 inches is 
pinkish white, strongly lime-cemented hardpan, and the 
lower part to a depth of 60 inches or more is pink 
extremely gravelly loamy fine sand. Depth to the hardpan 
ranges from 9 to 20 inches. 

Permeability of the Goodsprings soil is moderate 
above the hardpan. Available water capacity is very low. 
Effective rooting depth is 9 to 20 inches. Runoff is 
medium, and the hazard of water erosion is slight. The 
hazard of soil blowing is high if the desert pavement is 
disturbed. 

This unit is used as habitat for desert wildlife and for 
recreation. 

This unit is limited for roads because of the depth to 
the hardpan in areas of the Goodsprings soil. Roads 
should be designed to minimize cuts. Heavy equipment 
is needed for excavation. 

This map unit is in capability subclass VIIs, 
non irrigated. The Weiser soil is in horticultural group 2, 
and the Goodsprings soil is in horticultural group 6. 

600-Slickens_ Slickens consists of accumulations of 
fine-textured material such as that separated in ore-mill 
operations. It is largely freshly ground rock that 
commonly has undergone chemical treatment during the 
milling process. Slickens is commonly confined in 
specially constructed basins. 

This map unit is in capability subclass VIlis, nonirrigated. 

60S-Dumps_ Dumps consists of areas of smoothed 
or uneven accumulations of waste rock and general 
refuse. 

This map unit is in capability subclass Vilis, 
non irrigated. 

610-Pits, gravel- Pits, gravel, consists of open 
excavations from which soil material and gravel have 
been removed, exposing rock, a hardpan, or other 
material. 

This map unit is in capability subclass Vilis, 
nonirrigated. 

61S-Urban land_ Urban land consists of areas 
covered by asphalt, concrete, and buildings or other 
urban structures. 

This map unit is in capability subclass Vilis, 
nonirrigated. 

630-Badland. Badland is moderately steep to very 
steep barren land dissected by many intermittent 
drainage channels that have cut into soft geologic 
material. The areas ordinarily are not stony. Local relief 
generally ranges from 25 to 100 feet. Potential runoff is 
very high, and erosion is active. Some small included 
areas of identifiable soils support vegetation. 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

RUNOFF CURVE NUMBERS 
(URBAN AREAS1) • 

cW'V~ numbers (or 
Cover description hydrologic S<lil group-

Average pe:l"t'enL 
Cover type and hydrologic condition impervious aJ"e1 2 A B C D 

Fully cUwlo~d urban area. (vtgttlltion utabliJhtdJ 

Open space Oa,-,T1S. parka. golf CO~5. ee~teries. 
e",.)': 

Poor condition (grass COVeT < 50%) . .. ........... 68 79 86 89 
Fair eondition (gn.ss cover ~ LO 7SC;C) ••••••••••. 49 69 79 84 
Good condition {gn..!s coYer > i5%) ...........••. 39 61 74 80 

Impervious areas: r "'.vea parking lots. roofs. drive~ .. ys .• "'. 
9a[ (extluding right<>(.way) . ... ... ... ..... . ... ...... . 98 98 98 

- Sireeu and roads: 
Paved: rurba &nd storm 5eWen (excluding 

right-o(,,,,·ay) .•..••..•••...•• .. •. .... ...• .. ..•. 98 98 98 98 
Paved: open ditche, (including right-of·way) ....... 83 89 92 93 
Gravel !intluding right<>(.way) ................... 76 85 89 91 
Dirt Hnclucting right-of·way) .•.....•............. 72 82 87 89 

W estern desert urban 1J"'t&S: 

I Natun.l desert landsc:aE!inr (2!r.;ous areas only)'! ... 63 " 85 88 1 
Artificial desert landscaping (impervious weed 

barrier. de!ert shrub with 1· to 2·inch sand 
or rra vel muJch IJ'ld buin borden). . ............. 96 96 96 96 

Urnan disuicu: • Commercial and busine ... .. . .. . .. . .. .. .. .. ..... . .. 85 89 9:! 94 9; 

M~t~:~ di~tri~ 6~' ~~~~. i~; ~~': ' " ..... .. ... . 72 81 88 91 93 1 

See Table 602A 

D<wlr>ping urban Q ..... 

r Newly rraded areas (pervious areas only, 
94 1 no veget.ation~ ....... " ....................... ... 77 86 91 

I Avenge runoff COIlWtiOIl., aDd I , = O.2S. 
2 The avenge percellt impervious area IboW'll wu used to devdop W. colq)05ite ora. Otha uswnptiOll5 are as folIo", : impenioUi areu are direclly 

conoocted to the drainac:e IYstem. Impervious areu have. CN of93, aDd pcrviow aJQS are colllidcred equiva.l=t to 0pe.D space ill ,cod hydrologic coDdition. 
CN'I for other COmbinatiOIII of conclitiom; may be computed using Figun: 603. 

3 eN' a mown are equivalellt to thole of pasture. Co~ite Ofl may be computed for other corminatl0ll5 of open space cover type. 

" Corq>OCite ora fer lIatun.l delc:n IllIdicapmc IhouJd be CO"l'uted Ulillf!: Figure 603 bued OD the i~ervious uu. pc::rcenla&e (CN (93) and the pervjouI area 

CN. The pervioua area or. are auumed c:q.riva.lent to desert Ihrub in poor hydrologic condition. 
S Co~te ora to we f,?, the delip of ~cnry meuwta during IRdiq and coDRruction abouJd be computed \lim, 

Pipe 603 baaed 011. w. degree of devc.10pmelll iIq>erviow; area percell1age) andtbe CN'I for the 11m, pded ptrTioUi .-eY. 
/I."lsI,," Dllt. 

• WRC REFERENCE: TABLE 602 
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL . 

• RUNOFF CURVE NUMBERS 
(SEMIARID RANGELANDS1

) 

Curve nwnbers for 
Cover description hydrologic soil grou~ 

Hydrologic 
Cover type eonclitionl A' . B C D 

Herbaceous-mixlUl"e of grua. w~. and Poor !I() 87 93 
IO\lo'·gro .... ing brush. with bruah the Fair 71 81 89 
minor element. Good 62 7. 85 

Oak.a.spen-mountain brush mixtW"'t of oak brush. Poor 66 74 79 
aspen. mountain mahogany. bitter brush. ~le. Fair 48 57 63 
and other brush. Good !I() 41 48 

Pinyon-jumper-pinyon, juniper. or both; Poor 75 85 89 
gnss understory. Fair 58 73 80 

Good 41 61 7! 

Sat.brush with grasa undentmy. Poor 67 !I() 85 e Fair 51 63 70 
Good 36 47 55 

r Desert .hrul>-~or plants include aaltbuah. Poor 63 77 85 88 \ 
gTe_wood. c:reoootebuah. • bl1MlOl". -r..,. 55 72 81 66 
palo verde. mnqwte. and c:actua. Good 49 68 79 84 

I A v~nlie runoff conclition. and 1. - 0.25. 

2/'Wr: <30'1 ground toV~ fliuer."..... amct bl"\bh Ove"lory). 
FII;r: au ~ 70'1 (TUund cover. 
vuud: > 70'l rrouncl COVeT. 

::I(;urn' numbt'ni fur group A tw"t' ~n (Itovelopt'd only fur deHr1. shrub . 

• 

R.ttl$Jo" Dol. 

e. 
WRC REFERENCE: 

TABLE 602 SCS TR~55, USDA, June 1986. 
ENGINEERING 4 of 4 



Appendix C: Hydraulic Calculations 



Appendix C-l: Cross Section and Drainage Facility Map (Figure 7) 
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Appendix C-2: HEC-RAS Model for Channel C-l 
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HEC-RAS Plan: c1 River: c-l Reach: c-l Profile: PF 1 

Reach River Sta P"",1e a Total MinCh EI W.S. Elev CrltW.S. E.G. Elev E.G. Slope Vel Chni Flow""'" Top Width Froude If Chi _Chi Oplh F"""Slope 
(cis) ft) ft (ft) (ft) (MI) (IV.) (sq ft) (ft) (ft) (MI) 

,-I -1100 PF 1 3.00 1774.35 1775.05 1774.54 1775.06 0 .000097 0.39 7.62 13.62 0.09 0.70 0.000087 

,-I -1110: PF 1 3.00 1774.31 1775.05 1774.50 1775.05 0.000079 0.37 8.16 13.85 0.08 0.74 0.000072 

,-I -1 120: PF 1 3.00 1774.27 1775.05 1774.46 1775.05 0.000065 0.34 8.71 14.09 0.08 0.78 0.000059 

,-I -11 30: PF 1 3.00 1774.23 1775.05 1774.42 1775.05 0.000054 0.32 9.27 14.33 0.07 0 .82 0.000049 

,-I -1140: PF 1 3.00 1774.19 1775.05 1774.38 1775.05 0.000045 0.30 9.84 14.56 0.07 0 .86 0.000042 

,-I -1150: PFI 3.00 1774.15 1775.05 1774.34 1775.05 0.000038 0.29 10.42 14.80 0.06 0.90 0.000035 

,-I -1160: PF 1 3.00 1774.11 1775.05 1774.30 1775.05 0.000033 0.27 11 .02 15.04 0.06 0.94 0.000030 

,-I -1'70: PFI 3.00 1774.07 1775.05 1774.26 1775.05 0.000028 0.26 11.62 15.28 0.05 0.98 0.000026 

,-I -1180: PF 1 3.00 1774.03 1775.05 1774.22 1775.05 0.000024 0.25 12.23 15.52 0.05 1.02 0.000022 

,-I -1190: PF 1 3.00 1773.99 1775.05 1774.18 1775.05 0.000021 0.23 12.86 15.76 0 .05 1.06 0.000930 

,-I -1200 PF 1 33.00 1773.95 1774.89 1774.66 1775.03 0.004001 3.01 10.96 15.02 0.62 0.94 0.003997 

,-I -1250: PFI 33.00 1773.75 1774.69 1774.46 1774.83 0.003994 3.01 10.97 15.03 0.62 0.94 0.003997 

,-I -13CXl: PF 1 33.00 1773.55 1774.49 1774.26 1774.63 0.004001 3.01 10.96 15.01 0.62 0.94 0.004001 

, -I -1350: PF 1 33.00 1773.35 1774.29 1774.06 1774.43 0.004001 3.01 10.96 15.01 0.62 0.94 0.004001 

,-I -1400.- PFI 33.00 1773.15 1774.09 1773.86 1774.23 0.004001 3.01 10.96 15.02 0.62 0.94 0.003999 

,-I -1450: PF 1 33.00 1772.95 1773.89 1773.66 1774.03 0.003997 3.01 10.96 15.03 0.62 0.94 0.003991 

,-I -1500: PFI 33.00 1772.75 1773.69 1773.46 1773.83 0.003984 3.01 10.98 15.03 0.62 0.94 0.003964 

,-I -1550: PF 1 33.00 1772.55 1773.49 1773.26 1773.63 0.003944 3.00 11.01 15.03 0.62 0.94 0.003872 

,-I -1600: PF 1 33.00 1772.35 1773.30 1773.06 1773.44 0.003802 2.96 11 .15 15.09 0.61 0.95 0.003603 

,-I -1650: PF 1 33.00 1772.15 1773.13 1772.86 1773.25 0.003419 2.85 11 .57 15.26 0.58 0.98 0.003045 

,-I -1700: PF 1 33.00 1771.95 1772.99 1772.66 1773.1 0 0.002729 2.64 12.49 15.61 0.52 1.04 0.002262 

,-I -1750: PF 1 33.00 1771.75 1772.89 1772.46 1772.98 0.001905 2.33 14.14 16.23 0.44 1.14 0.001510 

,-I ·1800: PF 1 33.00 1771.55 1772.83 1772.26 1772.89 0.001227 2.00 16.48 17.08 0.36 1.28 0.000962 

,-I -1850: PF 1 33.00 1771 .35 1772.79 1772.06 1772.84 0.000774 1.70 19.37 18.07 0.29 1.44 0.000611 

,-I -1900: PF 1 33.00 1771 .15 1772.77 1771.86 1772.81 0.000495 1.46 22.68 19.14 0.24 1.62 0.000396 

,-I -1950: PF 1 33.00 1770.95 1772.76 1771.66 1772.78 0.000325 1.25 26.33 20.24 0.19 1.81 0.000318 

,-I -2000 PF 1 33.00 1770.75 1772.75 1771 .46 1772.77 0.000311 1.09 30.25 21.38 0.16 2.00 0.002312 

,-I -2050 PF 1 120.00 1770.55 1772.18 1772.03 1772.61 0.008398 5.28 22.72 19.15 0.85 1.62 0.008406 

,-I -2075.· PFI 120.00 1770.34 1771 .96 1771 .82 1772.40 0.008413 5.28 22.71 19.14 0.86 1.62 0.008448 

, -I -2100: PFI 120.00 1770.13 1771 .75 1771 .61 1772.19 0.008483 5.30 22.63 19.12 0.86 1.62 0.008522 

c·, -2125.' PFI 120.00 1769.92 1771.54 1771.40 1771 .98 0.008562 5.32 22.55 19.09 0.86 1.62 0.008425 

,-I -2150: PFI 120.00 1769.70 1771.33 1771.18 1771.76 0.008290 5.25 22.84 19.19 0.85 1.63 0.008248 

,-I -2175: PFI 120.00 1769.49 1771.13 1770.97 1771 .55 0.008207 5.23 22.93 19.21 0.84 1.64 0.008390 

,-I -2200 PFI 121.00 1769.28 1770.90 1770.77 1771.35 0.008578 5.33 22.68 19.14 0.86 1.62 0.008570 

,-I -2223.2" PFI 121 .00 1769.08 1770.70 1770.57 1771.15 0.006562 5.33 22.70 19.14 0.86 1.62 0.008546 

, -I -2246.5" PFI 121 .00 1768.88 1770.51 1770.37 1770.95 0 .006530 5.32 22.73 19.15 0.86 1.63 0.008505 

,-I -2269.75 PF 1 121 .00 1768.68 1770.31 1770.17 1770.75 0.008480 5.31 22.79 19.17 0.86 1.63 0.008450 -,-I -2373.86 PFI 121 .00 1767.80 1769.43 1769.29 1769.87 0.008421 5.30 22.85 19.19 0.86 1.63 0.008410 

,-I ·2445.1" PFI 121 .00 1767.20 1768.83 1768.69 1769.27 0.008399 5.29 22.87 19.20 0.85 1.63 0.006934 

,-I -2516.4· PF 1 121.00 1766.60 1768.42 1768.09 1768.74 0.005821 4.57 26.49 20.29 0.70 1.82 0.008089 

,-I -2587.7 PF 1 131.00 1766.00 1767.56 1767.56 1768.14 0.011604 6.1 2 21.42 16.73 1.01 1.56 0.011585 

,-I ·2687.7" PF 1 131.00 1764.21 1765.47 1765.77 1766.49 0.023359 8.09 16.19 16.98 1.46 1.26 0.015943 

,-I ·2787.7" PF 1 131.00 1762.42 1763.87 1763.98 1764.57 0.014617 6.71 19.53 18.12 1.14 1.45 0.018227 

,-I ·2887.7" PFI 131.00 1760.64 1761.97 1762.20 1762.86 0.019865 7.58 17.27 17.36 1.34 1.33 0.016940 

,-I -2987.7" PFI 131.00 1758.85 1760.25 1760.41 1761.02 0.016441 7.03 18.63 17.82 1.21 1.40 0.018032 



HEC-RAS Plan: c1 River: c-l Reach: c-l Profile: PF 1 (Continued) 

Reach River Sta Profile a Total MinCh EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chni Flow Area Top Width Froude' Chi Max Chi Dpth Frctn Slope 

(cl.) (ft) (ft) (ft) (ft) (ftIft) (IV.) (sqft) (ft) (ft) (ftIft) , 

0-1 -3087.7- PF 1 131 .00 1757.06 1758.41 1758.62 1759.26 0.018674 7.40 17.70 17.51 1.30 1.35 0.Q17504 

c·l -3187.7' PF 1 131 .00 1755.27 1756.65 1756.83 1757.45 0.017258 7.17 18.27 17.70 1.24 1.38 0.017945 

c-l -3287.7' PF 1 131 .00 1753.48 1754.84 1755.04 1755.67 0.018132 7.31 17.91 17.58 1.28 1.36 0.Q17687 

c-l -3387.7' PFI 131 .00 1751 .70 1753.07 1753.26 1753.89 0.017639 7.23 18.11 17.65 1.26 1.37 0.017883 

c-l -3487.7' PF' 131 .00 1749.91 1751.27 1751.47 1752.10 0.018164 7.32 17.90 17.57 1.28 1.36 0.017899 

c-' -3587.r PF' 131 .00 1748.12 1749.49 1749.68 1750.31 0.017788 7.26 18.05 17.62 1.26 1.37 0.017975 

c-' ·3687,7' PF' 131 .00 1746.33 1747.70 1747.89 1748.52 0.018000 7.29 17.97 17.60 1.27 1.37 0.017894 

c-l -3787,T PF' 131 .00 1744.54 1745.91 1746.10 1746.73 0.017975 7.29 17.98 17.60 1.27 1.37 0.Q17988 

c-l -3874,10 PF' 131 .00 1743.00 1744.37 1744.56 1745.19 0.017762 7.25 18.06 17.63 1.26 1.37 0.Q17868 
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An electronic copy of the HEC-RAS Report is provided in Appendix F. 



Appendix C-3: HEC-RAS Model for Channel C-2 
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HEC-RAS Plan' c2 River' c-2 Reach' c-2 Prolite' PF 1 

Reach River Sta Profile a Total MinCh EI W.S. Elev CritW.S, E,G. Elev E.G. Slope Vel Chni Flow Area TopWlcIth Froude • Chi MaxChlOpth F""" Slope 
(cfs) (ft) (ft) ft) (ft (1tJft) (ftIs) (oq ft) (ft) (ft) (1tJft) 

c·2 ·1000 PF1 00.00 1761.97 1763.46 1763.1 5 1763.71 0.003999 3.95 20.26 18.36 0.66 1.49 0.004000 

c·2 -1100: PF1 00.00 1761.57 1763.06 1762.75 1763.31 0.004000 3.95 20.26 18.36 0.66 1.49 0.004000 

c·2 -1200: PF1 00.00 1761.17 1762.66 1762.35 1762.91 0.004001 3.95 20.26 18.36 0.66 1.49 0.004001 

c·2 -1300'- PF1 00.00 1760.77 1762.26 1761.95 1762.51 0.004001 3.95 20.26 18.36 0.66 1.49 0.004001 

c·2 -1400'- PF1 00.00 1760.37 1761.86 1761.55 1762.11 0.004001 3.95 20.26 18.36 0.66 1.49 0.004000 

c·2 -1500'- PF1 00.00 1759.97 1761.46 1761.15 1761 .71 0.003999 3.95 20.26 18.36 0.66 1.49 0.004000 

c·2 -1600'- PF1 00.00 1759.57 1761.06 1760.75 1761.31 0.004000 3.95 20.26 18.36 0.66 1.49 0.004000 

c·2 -1700'- PF1 00.00 1759.17 1760.66 1760.35 1760.91 0.004001 3.95 20.26 18.36 0.66 1.49 0.003989 

c·2 -1800: PF1 00.00 1758.77 1760.27 1759.95 1760.51 0.003977 3.94 20.30 18.37 0.66 1.50 0.003925 

c·2 -1900'- PF1 00.00 1758.37 1759.88 1759.55 1760.11 0.003874 3.90 20.49 18.44 0.65 1,51 0.004716 

c·2 -1992.56 PF1 00.00 1758.00 1759.35 1759.18 1759.67 0.005867 4.52 17.71 17.51 0.79 1.35 0.006603 

c·2 ·2000 PFI 89.00 1757.97 1759.17 1759,17 1759.60 0.013101 5.27 16.88 19.87 1.01 1.20 0.012058 

c·2 -2039.97 PF1 89.00 1757.28 1758.43 1758.53 1759,03 0.014778 6.23 14.28 16.29 1.17 1.15 0.013814 

c·2 -2079,9' PF1 89.00 1756.56 1757.63 1757.81 1758.36 0 .018603 6.83 13.03 15.82 1.33 1.07 0.016526 

c·2 -2119.9' PF1 89.00 1755.83 1756.92 1757.08 1757.61 0.017629 6.69 13.31 15.93 1.29 1.09 0.016106 

c·2 -2159.9" PF1 69.00 1755.10 1756.18 1756.35 1756.69 0.018146 6.77 13.16 15.87 1.31 1.06 0.017885 

c·2 ·2200 PF1 89.00 1754.38 1755.46 1755,63 1756.17 0.Q17906 6.73 13.23 15.90 1.30 1.08 0.018026 

0-2 -2239.9" PF1 89.00 1753.92 1755.06 1755.17 1755.67 0.015100 6.29 14.16 16.25 1.19 1.14 0.013937 

c·2 ·2279.9" PF1 89.00 1753.46 1754.64 1754.72 1755.20 0.013337 5.99 14.87 16.50 1.11 1.18 0.012804 

c-2 -2319.91 PF1 92.00 1753.00 1754.21 1754.28 1754.77 0.013470 6.05 15.21 16.63 1.11 1.20 0 .012170 

C"2 -2419.9' PF1 92.00 1751.00 1751.99 1752.28 1752.93 0.025420 7.79 11.81 15.35 1.56 0.99 0.018045 

c·2 -2519.9 PF1 92.00 1749.00 1750.13 1750.28 1750.81 0.016885 6.62 13.90 16.15 1.26 1.12 0.020503 

c·2 -2544.9' PF1 92.00 1748.50 1749.58 1749.78 1750.34 0.019368 6.99 13.16 15,87 1.35 1.06 0.018063 

c·2 -2569.9' PF1 92 .00 1748.00 1749.07 1749.28 1749.84 0.019636 7.03 13.09 15.65 1.36 1.07 0.019502 

c·2 -2594.9' PF1 92.00 1747.50 1748.57 1748.78 1749.34 0.019761 7.05 13.06 15.63 1.37 1.07 0.Q19696 

c·2 -2619.9" PF1 92,00 1747.00 1748.06 1748.28 1748.85 0.020254 7.12 12.93 15.78 1.39 1.06 0.020005 

c·2 -2644.9' PF1 92.00 1746.50 1748.17 1747.78 1748.41 0.004515 3.91 23.55 19.41 0.63 1.67 0.002647 

c·2 -2669.88 PF1 92.00 1746.00 1748.19 1747.28 1748.30 0.001737 2.67 34.50 22.54 0.36 2.19 
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An electronic copy of the HEC-RAS Report is provided in Appendix F. 



Appendix C-4: Freeboard Calculations for Channel C-l and C-2 



ti$tM' A1_;ail\!'",**~li;¢~>ld~1I~_tw%~¥ltn '!I!~~~_tw%1hrtnM,iUJi:1!-_bl!'$iMIlr'~~I~ 
~~ 





Appendix C-5: Channel and other Hydraulic Cross Sections 
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Appendix C-6: WSPG model for 42" Storm Drain 
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Appendix C-7: WSPG model for Detention Basin Outlet 
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Appendix e-8: Riprap Calculations for C-l and C-2 
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